Joseph Crawford, III


Chapter 60 
Neurological  Assessment
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Complete Neurological Exam
Anatomic and Physiologic Overview
The nervous system consists of two divisions: the central nervous system (CNS), including the brain and spinal cord, and the peripheral nervous system, which includes cranial and spinal nerves. The peripheral nervous system can be further divided into the somatic, or voluntary, nervous system, and the autonomic, or involuntary, nervous system. The function of the nervous system is control of all motor, sensory, autonomic, cognitive, and behavioral activities. The nervous system has approximately 10 million sensory neurons that send information about the internal and external environment to the brain and 500,000 motor neurons that control the muscles and glands. The brain itself contains more than 100 billion cells that link the motor and sensory pathways, monitor the body's processes, respond to the internal and external environment, maintain homeostasis, and direct all psychological, biologic, and physical activity through complex chemical and electrical messages (Roscigno, 2004; Bader & Littlejohns, 2004).
Glossary
agnosia

loss of ability to recognize objects through a particular sensory system; may be visual, auditory, or tactile

ataxia

inability to coordinate muscle movements, resulting in difficulty in walking, talking, and performing self-care activities

autonomic nervous system

division of the nervous system that regulates the involuntary body functions

axon

portion of the neuron that conducts impulses away from the cell body

Babinski reflex (sign)

a reflex action of the toes, indicative of abnormalities in the motor control pathways leading from the cerebral cortex

clonus

abnormal movement marked by alternating contraction and relaxation of a muscle occurring in rapid succession

delirium

transient loss of intellectual function, usually due to systemic problems

dendrite

portion of the neuron that conducts impulses toward the cell body

dysphagia

difficulty swallowing

flaccid

displaying lack of muscle tone; limp, floppy

parasympathetic nervous system

division of the autonomic nervous system active primarily during nonstressful conditions, controlling mostly visceral functions

photophobia

inability to tolerate light

position (postural) sense

awareness of position of parts of the body without looking at them; also referred to as proprioception

reflex
an automatic response to stimuli

rigidity

increase in muscle tone at rest characterized by increased resistance to passive stretch

Romberg test

test for cerebellar dysfunction requiring the patient to stand with feet together, eyes closed and arms extended; inability to maintain the position, with either significant stagger or sway, is a positive test

spasticity

sustained increase in tension of a muscle when it is passively lengthened or stretched

sympathetic nervous system

division of the autonomic nervous system with predominantly excitatory responses, the “fight-or-flight” system
tone

tension present in a muscle at rest

vertigo

an illusion of movement, usually rotation

Anatomy of the Brain
The brain is divided into three major areas: the cerebrum, the brain stem, and the cerebellum. The cerebrum is composed of two hemispheres, the thalamus, the hypothalamus, and the basal ganglia. In addition, connections for the olfactory (cranial nerve I) and optic (cranial nerve III) nerves are found in the cerebrum. The brain stem includes the midbrain, pons, medulla, and connections for cranial nerves II and IV through XII. The cerebellum is located under the cerebrum and behind the brain stem (Fig. 60-2). The brain accounts for approximately 2% of the total body weight; in an average young adult, the brain weighs approximately 1,400 g whereas in an average elderly person, the brain weighs approximately

Cerebrum
The cerebrum consists of two hemispheres that are incompletely separated by the great longitudinal 

fissure. This sulcus separates the cerebrum into the right and left hemispheres. The two hemispheres are joined at the lower portion of the fissure by the corpus callosum. The outside surface of the hemispheres has a wrinkled appearance that is the result of many folded layers or convolutions called gyri, which increase the surface area of the brain, accounting for the high level of activity carried out by such a small-appearing organ. The external or outer portion of the cerebrum (the cerebral cortex) is made up of gray matter approximately 2 to 5 mm in depth; it contains billions of neurons/cell bodies, giving it a gray appearance. White matter makes up the innermost layer and is composed of nerve fibers and neuroglia (support tissue) that form tracts or pathways connecting various parts of the brain with one another (transverse and association pathways) and the cortex to lower portions of the brain and spinal cord (projection fibers). The cerebral hemispheres are divided into pairs of frontal, parietal, temporal, and occipital lobes. 
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· Frontal—the largest lobe, located in the front of the skull. The major functions of this lobe are concentration, abstract thought, information storage or memory, and motor function. It also contains Broca's area, critical for motor control of speech. The frontal lobe is also responsible in large part for a person's affect, judgment, personality, and inhibitions (Diepenbrock, 2004).
· Parietal—a predominantly sensory lobe located near the crown of the head. This lobe analyzes sensory information and relays the interpretation of this information to the thalamus and other cortical areas. It is also essential to a person's awareness of the body in space, as well as orientation in space and spatial relations (Diepenbrock, 2004).

· Temporal—contains the auditory receptive areas located around the temples. The temporal lobe contains a vital area called the interpretive area that provides integration of somatization, visual, and auditory areas and plays the most dominant role of any area of the cortex in thinking (Diepenbrock, 2004).

· Occipital—the posterior lobe of the cerebral hemisphere located at the lower back of the head, is responsible for visual interpretation (Diepenbrock, 2004).

The corpus callosum (Fig. 60-3) is a thick collection of nerve fibers that connects the two hemispheres of the brain and is responsible for the transmission of information from one side of the brain to the other. Information transferred includes sensation, memory, and learned discrimination. Right-handed people and some left-handed people have cerebral dominance on the left side of the brain for verbal, linguistic, arithmetical, calculating, and analytic functions. 

 The basal ganglia are masses of nuclei located deep in the cerebral hemispheres that are responsible for control of fine motor movements, including those of the hands and lower extremities.

The thalamus (see Fig. 60-3) lies on either side of the third ventricle and acts primarily as a relay station for all sensation except smell. All memory, sensation, and pain impulses also pass through this section of the brain.

The hypothalamus is located anterior and inferior to the thalamus. The hypothalamus lies immediately beneath and lateral to the lower portion of the wall of the third ventricle. It includes the optic chiasm (the point at which the two optic tracts cross) and the mamillary bodies (involved in olfactory reflexes and emotional response to odors). The infundibulum of the hypothalamus connects it to the posterior pituitary gland. The hypothalamus plays an important role in the endocrine system because it regulates the pituitary secretion of hormones that influence metabolism, reproduction, stress response, and urine production. It works with the pituitary to maintain fluid balance and maintains temperature regulation by promoting vasoconstriction or vasodilatation.

In addition, the hypothalamus is the site of the hunger center and is involved in appetite control. It contains centers that regulate the sleep–wake cycle, blood pressure, aggressive and sexual behavior, and emotional responses (ie, blushing, rage, depression, panic, and fear). The hypothalamus also controls and regulates the autonomic nervous system.
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The pituitary gland is located in the sella turcica at the base of the brain and is connected to the hypothalamus. The pituitary is a common site of brain tumors in adults; frequently they are detected by physical signs and symptoms that can be traced to the pituitary, such as hormonal imbalance or visual disturbances secondary to pressure on the optic chiasm (further information on brain tumors is found in Chapter 65).

Nerve fibers from all portions of the cortex converge in each hemisphere and exit in the form of a tight bundle of nerve fibers known as the internal capsule. After entering the pons and the medulla, each bundle crosses to the corresponding bundle from the opposite side. Some of these axons make connections with axons from the cerebellum, basal ganglia, thalamus, and hypothalamus; some connect with the cranial nerve cells. Other fibers from the cortex and the subcortical centers are channeled through the pons and the medulla into the spinal cord. Although the various cells in the cerebral cortex are quite similar in appearance, their functions vary widely, depending on location. The topography of the cortex in relation to certain of its functions is shown in Figure 60-4. The posterior portion of each hemisphere (ie, the occipital lobe) is devoted to all aspects of visual perception. The lateral region, or temporal lobe, incorporates the auditory center. The midcentral zone, or parietal zone, posterior to the fissure of Rolando, is concerned with sensation; the anterior portion is concerned with voluntary muscle movements. The large area behind the forehead (ie, the frontal lobes) contains the association pathways that determine emotions, attitudes, and responses and contributes to the formation of thought processes. Damage to the frontal lobes as a result of trauma or disease is by no means incapacitating from the standpoint of muscular control or coordination, but it can affect a person's personality, as reflected by basic attitudes, sense of humor and propriety, self-restraint, and motivations. (Neurologic trauma and disease states that may result in frontal lobe damage are discussed in later chapters in this unit.)

Brain Stem
The brain stem consists of the midbrain, pons, and medulla oblongata (see Fig. 60-2). The midbrain connects the pons and the cerebellum with the cerebral hemispheres; it contains sensory and motor pathways and serves as the center for auditory and visual reflexes. Cranial nerves III and IV originate in the midbrain. The pons is situated in front of the cerebellum between the midbrain and the medulla and is a bridge between the two halves of the cerebellum, and between the medulla and the cerebrum. Cranial nerves V through VIII connect to the brain in the pons. The pons contains motor and sensory pathways. Portions of the pons also control the heart, respiration, and blood pressure.

The medulla oblongata contains motor fibers from the brain to the spinal cord and sensory fibers from the spinal cord to the brain. Most of these fibers cross, or decussate, at this level. Cranial nerves IX through XII connect to the brain in the medulla.

Cerebellum
The cerebellum is separated from the cerebral hemispheres by a fold of dura mater, the tentorium cerebelli. The cerebellum has both excitatory and inhibitory actions and is largely responsible for coordination of movement. It also controls fine movement, balance, position (postural) sense or proprioception (awareness of where each part of the body is), and integration of sensory input.

·  Dura mater—the outermost layer; covers the brain and the spinal cord. It is tough, thick, inelastic, fibrous, and gray. There are four extensions of the dura: the falx cerebri, which separates the two hemispheres in a longitudinal plane; the tentorium, which is an infolding of the dura that forms a tough, membranous shelf; the falx cerebelli, which is between the two lateral lobes of the cerebellum; and the diaphragm sellae, which provides a “roof” for the sella turcica. The tentorium supports the hemispheres and separates them from the lower part of the brain. When excess pressure occurs in the cranial cavity, brain tissue may be compressed against the tentorium or displaced downward, a process called herniation. Between the dura mater and the skull in the cranium, and between the periosteum and the dura in the vertebral column, is the epidural space, a potential space.
· Arachnoid—the middle membrane; an extremely thin, delicate membrane that closely resembles a spider web (hence the name arachnoid). It appears white because it has no blood supply. The arachnoid layer contains the choroid plexus, which is responsible for the production of cerebrospinal fluid (CSF). This membrane also has unique finger-like projections, arachnoid villi, that absorb CSF. In the normal adult, approximately 500 mL of CSF is produced each day; all but 125 to 150 mL is absorbed by the villi (Hickey, 2003). When blood enters the system (from trauma or hemorrhagic stroke), the villi become obstructed and hydrocephalus (increased size of ventricles) may result. The subdural space is between the dura and the arachnoid layer, and the subarachnoid space is between the arachnoid and pia layers and contains the CSF.

· Pia mater—the innermost membrane; a thin, transparent layer that hugs the brain closely and extends into every fold of the brain's surface.

Cerebrospinal Fluid
CSF, a clear and colorless fluid with a specific gravity of 1.007, is produced in the ventricles and is circulated around the brain and the spinal cord through the ventricular system. There are four ventricles: the right and left lateral and the third and fourth ventricles. The two lateral ventricles open into the third ventricle at the interventricular foramen or the foramen of Monro. The third and fourth ventricles connect via the aqueduct of Sylvius. The fourth ventricle supplies CSF to the subarachnoid space and down the spinal cord on the dorsal surface. CSF is returned to the brain and is then circulated around the brain, where it is absorbed by the arachnoid villi.

CSF is produced in the choroid plexus of the lateral, third, and fourth ventricles. The ventricular and subarachnoid system contains approximately 150 mL of fluid; each lateral ventricle normally contains 25 mL of CSF (Bader & Littlejohns, 2004).

The composition of CSF is similar to other extracellular fluids (such as blood plasma), but the concentrations of the various constituents are different. The laboratory report of CSF analysis usually contains information on color, specific gravity, protein count, white blood cell count, glucose, and other electrolyte levels (see Appendix B, Table B-5). The CSF may also be tested for immunoglobulins or lactate (Hickey, 2003). Normal CSF contains a minimal number of white blood cells and no red blood cells.

 Blood–Brain Barrier
The CNS is inaccessible to many substances that circulate in the blood plasma (eg, dyes, medications, and antibiotics). After entering the blood, many substances cannot reach the neurons of the CNS because of the blood–brain barrier. This barrier is formed by the endothelial cells of the brain's capillaries, which form continuous tight junctions, creating a barrier to macromolecules and many compounds. All substances entering the CSF must filter through the capillary endothelial cells and astrocytes (Hickey, 2003). The blood–brain barrier has a protective function but can be altered by trauma, cerebral edema, and cerebral hypoxemia; this has implications in the treatment and selection of medication for CNS disorders.

 Autonomic Nervous System
The autonomic nervous system regulates the activities of internal organs such as the heart, lungs, blood vessels, digestive organs, and glands. Maintenance and restoration of internal homeostasis is largely the responsibility of the autonomic nervous system. There are two major divisions: the sympathetic nervous system, with predominantly excitatory responses, most notably the “fight or flight” response, and the parasympathetic nervous system, which controls mostly visceral functions.

	TABLE 60-2 Cranial Nerves

	Cranial Nerve
Type
Function
I (olfactory)
Sensory
Sense of smell
II (optic)
Sensory
Visual acuity and visual fields
III (oculomotor)
Motor
Muscles that move the eye and lid, pupillary constriction, lens accommodation
IV (trochlear)
Motor
Muscles that move the eye
V (trigeminal)
Mixed
Facial sensation, corneal reflex, mastication
VI (abducens)
Motor
Muscles that move the eye
VII (facial)
Mixed
Facial expression and muscle movement, salivation and tearing, taste, sensation in the ear
VIII (acoustic)
Sensory
Hearing and equilibrium
IX (glossopharyngeal)
Mixed
Taste, sensation in pharynx and tongue, pharyngeal muscles, swallowing
X (vagus)
Mixed
Muscles of pharynx, larynx, and soft palate; sensation in external ear, pharynx, larynx, thoracic and abdominal viscera; parasympathetic innervation of thoracic and abdominal organs
XI (spinal accessory)
Motor
Sternocleidomastoid and trapezius muscles
XII (hypoglossal)
Motor
Movement of the tongue






	TABLE 60-3 Autonomic Effects of the Nervous System

	Structure or Activity
Parasympathetic Effects
Sympathetic Effects
Pupil of the Eye
Constricted
Dilated
Circulatory System
 
 
Rate and force of heartbeat
Decreased
Increased
Blood vessels
 
 
  In heart muscle
Constricted
Dilated
  In skeletal muscle
*
Dilated
  In abdominal viscera and the skin
*
Constricted
Blood pressure
Decreased
Increased
Respiratory System
 
 
Bronchioles
Constricted
Dilated
Rate of breathing
Decreased
Increased
Digestive System
 
 
Peristaltic movements of digestive tube
Increased
Decreased
Muscular sphincters of digestive tube
Relaxed
Contracted
Secretion of salivary glands
Thin, watery saliva
Thick, viscid saliva
Secretions of stomach, intestine, and pancreas
Increased
*
Conversion of liver glycogen to glucose
*
Increased
Genitourinary System
 
 
Urinary bladder
 
 
  Muscle walls
Contracted
Relaxed
  Sphincters
Relaxed
Contracted
Muscles of the uterus
Relaxed; variable
Contracted under some conditions; varies with menstrual cycle and pregnancy
Blood vessels of external genitalia
Dilated
*
Integumentary System
 
 
Secretion of sweat
*
Increased
Pilomotor muscles
*
Contracted (goose-flesh)
Adrenal Medulla
*
Secretion of epinephrine and norepinephrine
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Parasympathetic Nervous System
The parasympathetic nervous system functions as the dominant controller for most visceral effectors. During quiet, nonstressful conditions, impulses from parasympathetic fibers (cholinergic) predominate. The fibers of the parasympathetic system are located in two sections, one in the brain stem and the other from spinal segments below L2. Because of the location of these fibers, the parasympathetic system is referred to as the craniosacral division, as distinct from the thoracolumbar (sympathetic) division of the autonomic nervous system.

The parasympathetic nerves arise from the midbrain and the medulla oblongata. Fibers from cells in the midbrain travel with the third oculomotor nerve to the ciliary ganglia, where postganglionic fibers of this division are joined by those of the sympathetic system, creating controlled opposition, with a delicate balance maintained between the two at all times.
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Assessment: The Neurologic Examination

Health History
An important aspect of the neurologic assessment is the history of the present illness. The initial interview provides an excellent opportunity to systematically explore the patient's current condition and related events while simultaneously observing overall appearance, mental status, posture, movement, and affect. Depending on the patient's condition, the nurse may need to rely on yes-or-no answers to questions, on a review of the medical record, or input from the family or a combination of these.

Neurologic disease may be stable or progressive, characterized by symptom-free periods as well as fluctuations in symptoms. The health history therefore includes details about the onset, character, severity, location, duration, and frequency of symptoms and signs; associated complaints; precipitating, aggravating, and relieving factors; progression, remission, and exacerbation; and the presence or absence of similar symptoms among family members. The nurse may also use the interview to inquire about any family history of genetic diseases.

A review of the medical history, including a system-by-system evaluation, is part of the health history. The nurse should be aware of any history of trauma or falls that may have involved the head or spinal cord. Questions regarding the use of alcohol, medications, and illicit drugs are also relevant. The history-taking portion of the neurologic assessment is critical and, in many cases of neurologic disease, leads to an accurate diagnosis.

Clinical Manifestations
The clinical manifestations of neurologic disease are as varied as the disease processes themselves. Symptoms may be subtle or intense, fluctuating or permanent, inconvenient or devastating. An introduction to some of the most common symptoms associated with neurologic disease is given in this chapter. Detailed discussions regarding how specific symptoms relate to a particular disorder are covered in later chapters in this unit.

Pain
Pain is considered an unpleasant sensory perception and emotional experience associated with actual or potential tissue damage or described in terms of such damage. Pain is therefore considered multidimensional and entirely subjective. Pain can be acute or chronic. In general, acute pain lasts for a relatively short period of time and remits as the pathology resolves. In neurologic disease, this type of pain is often associated with spinal disk disease (Coles, 2004), trigeminal neuralgia, or other neuropathic pathology (eg, postherpetic neuralgia or painful neuropathies). In contrast, chronic or persistent pain extends for long periods of time and may represent a low level of pathology. This type of pain can occur with many degenerative and chronic neurologic conditions (eg, cerebral palsy) (McKearnan, Kieckhefer, Engel, et al, 2004). See Chapter 13 for a more detailed discussion of pain.

Seizures
Seizures are the result of abnormal paroxysmal discharges in the cerebral cortex, which then manifest as an alteration in sensation, behavior, movement, perception, or consciousness (Hickey, 2003). The alteration may be short, such as in a blank stare that lasts only a second, or of longer duration, such as a tonic-clonic grand mal seizure that can last several minutes. The type of seizure activity is a direct result of the area of the brain affected. Seizures can occur as isolated events, such as when induced by a high fever, alcohol or drug withdrawal, or hypoglycemia. A seizure may also be the first obvious sign of a brain lesion.

Dizziness and Vertigo
Dizziness is an abnormal sensation of imbalance or movement. It is fairly common in the elderly and one of the most common complaints encountered by health professionals (Traccis, Zoroddu, Zecca, et al, 2004). Dizziness can have a variety of causes, including viral syndromes, hot weather, roller coaster rides, and middle ear infections, to name a few. One difficulty confronting health care providers when assessing dizziness is the vague and varied terms patients use to describe the sensation.

About 50% of all patients with dizziness have vertigo, which is defined as an illusion of movement, usually rotation (Traccis, et al., 2004). Vertigo is usually a manifestation of vestibular dysfunction. It can be so severe as to result in spatial disorientation, light-headedness, loss of equilibrium (staggering), and nausea and vomiting.

Visual Disturbances
Visual defects that cause people to seek health care can range from the decreased visual acuity associated with aging to sudden blindness caused by glaucoma. Normal vision depends on functioning visual pathways through the retina and optic chiasm and the radiations into the visual cortex in the occipital lobes. Lesions of the eye itself (eg, cataract), lesions along the pathway (eg, tumor), or lesions in the visual cortex (from stroke) interfere with normal visual acuity. Abnormalities of eye movement (as in the nystagmus associated with multiple sclerosis) can also compromise vision by causing diplopia or double vision.

Genetics in Nursing Practice

Neurologic Disorders
Diseases and Conditions Influenced by Genetic Factors
· Alzheimer disease

· Amyotrophic lateral sclerosis (ALS)

· Duchenne muscular dystrophy

· Epilepsy

· Friedrich ataxia

· Huntington disease

· Myotonic dystrophy

· Neurofibromatosis type I

· Parkinson's disease

· Spina bifida

· Tourette syndrome

Nursing Assessments

Family History Assessment
· Assess for other similarly affected relatives with neurologic impairment.

· Inquire about age of onset (eg, present at birth—spina bifida; developed in childhood—Duchenne muscular dystrophy; developed in adulthood—Huntington disease, Alzheimer disease, amyotrophic lateral sclerosis)

· Inquire about the presence of related conditions such as mental retardation and/or learning disabilities (neurofibromatosis type I).

Patient Assessment
· Assess for the presence of other physical features suggestive of an underlying genetic condition, such as skin lesions seen in neurofibromatosis type 1 (café-au-lait spots).

· Assess for other congenital abnormalities (eg, cardiac, ocular).

Management Specific to Genetics
· Inquire whether DNA mutation or other genetic testing has been performed on affected family members.

· If indicated, refer for further genetic counseling and evaluation so that family members can discuss inheritance, risk to other family members, availability of genetics testing and gene-based interventions.

· Offer appropriate genetics information and resources.

· Assess patient's understanding of genetics information.

· Provide support to families with newly diagnosed genetic-related neurologic disorders.

· Participate in management and coordination of care of patients with genetic conditions and individuals predisposed to develop or pass on a genetic condition.

Weakness
Weakness, specifically muscle weakness, is a common manifestation of neurologic disease. Weakness frequently coexists with other symptoms of disease and can affect a variety of muscles, causing a wide range of disability. Weakness can be sudden and permanent, as in stroke, or progressive, as in many neuromuscular diseases such as amyotrophic lateral sclerosis. Any muscle group can be affected.

Abnormal Sensation
Numbness, abnormal sensation, or loss of sensation is a neurologic manifestation of both central and peripheral nervous system disease. Altered sensation can affect small or large areas of the body. It is frequently associated with weakness or pain and is potentially disabling. Both numbness and weakness can significantly affect balance and coordination.

Physical Examination
The neurologic examination is a systematic process that includes a variety of clinical tests, observations, and assessments designed to evaluate the neurologic status of a complex system. Although the neurologic examination is often limited to a simple screening, the examiner must be able to conduct a thorough neurologic assessment when the patient's history or other physical findings warrant it. An example of such a situation that is becoming more common is the need to assess comatose survivors of cardiac arrest (Johkura, Komiyama & Kuroiwa, 2004; Freeman and Hedges, 2003). Many neurologic rating scales exist; some of the more common ones are discussed in this chapter, but an in-depth discussion of all rating scales is beyond the scope of this chapter. Two recent review articles describe many neurologic rating scales: Booth, Boone, Tomlinson, et al., 2004, and Lindeboom, Vermeulen, Holman, et al., 2003.

The brain and spinal cord cannot be examined as directly as other systems of the body. Thus, much of the neurologic examination is an indirect evaluation that assesses the function of the specific body part or parts controlled or innervated by the nervous system. A neurologic assessment is divided into five components: cerebral function, cranial nerves, motor system, sensory system, and reflexes. As in other parts of the physical assessment, the neurologic examination follows a logical sequence and progresses from higher levels of cortical function, such as abstract thinking, to lower levels of function, such as the determination of the integrity of peripheral nerves.

Assessing Cerebral Function
Cerebral abnormalities may cause disturbances in mental status, intellectual functioning, and thought content and in patterns of emotional behavior. There may also be alterations in perception, motor and language abilities, as well as lifestyle.

Interpretation and documentation of neurologic abnormalities, particularly mental status abnormalities, should be specific and nonjudgmental. Lengthy descriptions and the use of terms such as “inappropriate” or “demented” should be avoided. Terms such as these often mean different things to different people and are therefore not useful when describing behavior. The examiner records and reports specific observations regarding orientation, level of consciousness, emotional state, or thought content, all of which permit comparison by others over time. Analysis and the conclusions that may be drawn from these findings usually depend on the examiner's knowledge of neuroanatomy, neurophysiology, and neuropathology.

Mental Status
An assessment of mental status begins by observing the patient's appearance and behavior, noting dress, grooming, and personal hygiene. Posture, gestures, movements, facial expressions, and motor activity often provide important information about the patient. The patient's manner of speech and level of consciousness are also assessed (Munro, 2004). Is the patient's speech clear and coherent? Is the patient alert and responsive or drowsy and stuporous?

Assessing orientation to time, place, and person assists in evaluating mental status. Does the patient know what day it is, what year it is, and the name of the president of the United States? Is the patient aware of where he or she is? Is the patient aware of who the examiner is and of his or her purpose for being in the room? Is the capacity for immediate memory intact? (See Chapter 12, Chart 12-1.)

Intellectual Function
A person with an average IQ can repeat seven digits without faltering and can recite five digits backward. The examiner might ask the patient to count backward from 100 or to subtract 7 from 100, then 7 from that, and so forth (called serial 7s). The capacity to interpret well-known proverbs tests abstract reasoning, which is a higher intellectual function; for example, does the patient know what is meant by “a stitch in time saves nine”? Patients with damage to the frontal cortex appear superficially normal until one or more tests of integrative capacity are performed. Questions designed to assess this capacity might include the ability to recognize similarities: how are a mouse and dog or pen and pencil alike? Can the patient make judgments about situations: for example, if the patient arrived home without a house key, what alternatives are there?

Thought Content
During the interview, it is important to assess the patient's thought content. Are the patient's thoughts spontaneous, natural, clear, relevant, and coherent? Does the patient have any fixed ideas, illusions, or preoccupations? What are his or her insights into these thoughts? Preoccupation with death or morbid events, hallucinations, and paranoid ideation are examples of unusual thoughts or perceptions that require further evaluation.

Emotional Status
An assessment of cerebral functioning also includes the patient's emotional status. Is the patient's affect (external manifestation of mood) natural and even, or irritable and angry, anxious, apathetic or flat, or euphoric? Does his or her mood fluctuate normally, or does the patient unpredictably swing from joy to sadness during the interview? Is affect appropriate to words and thought content? Are verbal communications consistent with nonverbal cues?

Perception
The examiner may now consider more specific areas of higher cortical function. Agnosia is the inability to interpret or recognize objects seen through the special senses. The patient may see a pencil but not know what it is called or what to do with it. The patient may even be able to describe it but not to interpret its function. The patient may experience auditory or tactile agnosia as well as visual agnosia. Each of the dysfunctions implicates a different part of the cortex (Table 60-5).

Screening for visual and tactile agnosia provides insight into the patient's cortical interpretation ability. The patient is shown a familiar object and asked to identify it by name. Placing a familiar object (eg, key, coin) in the patient's hand and having him or her identify it with both eyes closed is an easy way to assess tactile interpretation.

Motor Ability
Assessment of cortical motor integration is carried out by asking the patient to perform a skilled act (throw a ball, move a chair). Successful performance requires the ability to 

understand the activity desired and normal motor strength. Failure signals cerebral dysfunction.

Language Ability
The person with normal neurologic function can understand and communicate in spoken and written language. Does the patient answer questions appropriately? Can he or she read a sentence from a newspaper and explain its meaning? Can the patient write his or her name or copy a simple figure that the examiner has drawn? A deficiency in language function is called aphasia. Different types of aphasia result from injury to different parts of the brain (Table 60-6). Aphasia is discussed in detail in Chapter 62.

Impact on Lifestyle
The nurse assesses the impact the neurologic impairment has on the patient's lifestyle. Issues to consider include the limitations imposed on the patient by any deficit and the patient's role in society, including family and community roles. The plan of care that the nurse develops needs to address and support adaptation to the neurologic deficit and continued function to the extent possible within the patient's support system.

Examining the Cranial Nerves
Chart 60-1 describes how to assess the cranial nerves. Opposite sides of the face and neck are compared throughout the examination (Diepenbrock, 2004; Rasmor & Brown, 2003).

Examining the Motor System
A thorough examination of the motor system includes an assessment of muscle size, tone, and strength, coordination, and balance. The patient is instructed to walk across the room while the examiner observes posture and gait. The muscles are inspected, and palpated if necessary, for their size and symmetry. Any evidence of atrophy or involuntary movements (tremors, tics) is noted. Muscle tone (the tension present in a muscle at rest) is evaluated by palpating various muscle groups at rest and during passive movement. Resistance to these movements is assessed and documented. Abnormalities in tone include spasticity (increased muscle tone), rigidity (resistance to passive stretch), and flaccidity.

Muscle Strength
Assessing the patient's ability to flex or extend the extremities against resistance tests muscle strength. The function of an individual muscle or group of muscles is evaluated by placing the muscle at a disadvantage. The quadriceps, for example, is a powerful muscle responsible for straightening the leg. Once the leg is straightened, it is exceedingly difficult for the examiner to flex the knee. Conversely, if the knee is flexed and the patient is asked to straighten the leg against resistance, a more subtle disability can be elicited. The evaluation of muscle strength compares the sides of the body to each other. For example, the right upper extremity is compared to the left upper extremity. In this way, subtle differences in muscle strength can be more easily detected and accurately described.

Clinicians use a five-point scale to rate muscle strength. A 5 indicates full power of contraction against gravity and resistance or normal muscle strength; 4 indicates fair but not full strength against gravity and a moderate amount of resistance or slight weakness; 3 indicates just sufficient strength to overcome the force of gravity or moderate weakness; 2 indicates the ability to move but not to overcome the force of gravity or severe weakness; 1 indicates minimal contractile power (weak muscle contraction can be palpated but no movement is noted) or very severe weakness; and 0 indicates no movement (Lehman, Hayes, LaCroix, et al., 2003). A stick figure may be used to record muscle strength and is a precise form of documenting findings. Distal and proximal strength in both upper and lower extremities is recorded using the five-point scale (Fig. 60-14).

Assessment of muscle strength may be as detailed as necessary. One may quickly test the strength of the proximal muscles of the upper and lower extremities, always comparing both sides. The strength of the finer muscles that control the function of the hand (hand grasp) and the foot (dorsiflexion and plantar flexion) can then be assessed.

Balance and Coordination
Cerebellar influence on the motor system is reflected in balance control and coordination. Coordination in the hands and upper extremities is tested by having the patient perform rapid, alternating movements and point-to-point testing. First, the patient is instructed to pat his or her thigh as fast as possible with each hand separately. Then the patient is instructed to alternately pronate and supinate the hand as rapidly as possible. Lastly, the patient is asked to touch each of the fingers with the thumb in a consecutive motion. Speed, symmetry, and degree of difficulty are noted.

Point-to-point testing is accomplished by having the patient touch the examiner's extended finger and then his or her own nose. This is repeated several times. This assessment is then carried out with the patient's eyes closed.

Coordination in the lower extremities is tested by having the patient run the heel down the anterior surface of the tibia of the other leg. Each leg is tested in turn. Ataxia is defined as incoordination of voluntary muscle action, particularly of the muscle groups used in activities such as walking or reaching for objects. The presence of ataxia or tremors (rhythmic, involuntary movements) during these movements suggests cerebellar disease.

It is not necessary to carry out each of these assessments for coordination. During a routine examination, it is advisable to perform a simple screening of the upper and lower extremities by having the patient perform either rapid, alternating movements or point-to-point testing. When abnormalities are observed, a more thorough examination is indicated.

Assessing Cranial Nerve Function
	CRANIAL NERVE
	CLINICAL EXAMINATION

	I (olfactory)
	With eyes closed, the patient is asked to identify familiar odors (coffee, tobacco). Each nostril is tested separately.

	II (optic)
	Snellen eye chart; visual fields; ophthalmoscopic examination

	III (oculomotor)
	For cranial nerves III, IV, and VI: test for ocular rotations, conjugate movements, nystagmus.

	IV (trochlear)
	  Test for pupillary reflexes, and inspect eyelids for ptosis.

	V (trigeminal)
	Have patient close the eyes. Touch cotton to forehead, cheeks, and jaw. Sensitivity to superficial pain is tested in these same three areas by using the sharp and dull ends of a broken tongue blade. Alternate between the sharp point and the dull end.Patient reports “sharp” or “dull” with each movement. If responses are incorrect, test for temperature sensation. Test tubes of cold and hot water are used alternately.
While the patient looks up, lightly touch a wisp of cotton against the temporal surface of each cornea. A blink and tearing are normal responses.
Have the patient clench and move the jaw from side to side. Palpate the masseter and temporal muscles, noting strength and equality.

	VI (abducens)
	 

	VII (facial)
	Observe for symmetry while the patient performs facial movements: smiles, whistles, elevates eyebrows, frowns, tightly closes eyelids against resistance (examiner attempts to open them). Observe face for flaccid paralysis (shallow nasolabial folds).
Patient extends tongue. Ability to discriminate between sugar and salt is tested.

	VIII (acoustic)
	Whisper or watch-tick test
Test for lateralization (Weber test)
Test for air and bone conduction (Rinne test)

	IX (glossopharyngeal)
	Assess patient's ability to swallow and discriminate between sugar and salt on posterior third of the tongue.

	X (vagus)
	Depress a tongue blade on posterior tongue, or stimulate posterior pharynx to elicit gag reflex. Note any hoarseness in voice. Check ability to swallow.
Have patient say “ah.” Observe for symmetric rise of uvula and soft palate.

	XI (spinal accessory)
	Palpate and note strength of trapezius muscles while patient shrugs shoulders against resistance.
Palpate and note strength of each sternocleidomastoid muscle as patient turns head against opposing pressure of the examiner's hand.

	XII (hypoglossal)
	While the patient protrudes the tongue, any deviation or tremors are noted. The strength of the tongue is tested by having the patient move the protruded tongue from side to side against a tongue depressor.


	


Videos for Cranial Nerve Examination
Cranial Nerve Exam
Neurological examination examen neurologique part1/7
Neurological examination examen neurologique part2/7
The Romberg test is a screening test for balance. The patient stands with feet together and arms at the side, first with eyes open and then with both eyes closed for 20 to 30 seconds. The examiner stands close to reassure the patient of support if he or she begins to fall. Slight swaying is normal, but a loss of balance is abnormal and is considered a positive Romberg test. Additional cerebellar tests for balance in the ambulatory patient include hopping in place, alternating knee bends, and heel-to-toe walking (both forward and backward).

Examining the Reflexes
The motor reflexes are involuntary contractions of muscles or muscle groups in response to abrupt stretching near the site of the muscle's insertion. The tendon is struck directly with a reflex hammer or indirectly by striking the examiner's thumb, which is placed firmly against the tendon. Testing these reflexes enables the examiner to assess involuntary reflex arcs that depend on the presence of afferent stretch receptors, spinal synapses, efferent motor fibers, and a variety of modifying influences from higher levels. Common reflexes that may be tested include the deep tendon reflexes (biceps, brachioradialis, triceps, patellar, and ankle reflexes) and superficial or cutaneous reflexes (abdominal reflexes and plantar or Babinski response) (Fig. 60-15).

Technique
A reflex hammer is used to elicit a deep tendon reflex. The handle of the hammer is held loosely between the thumb and index finger, allowing a full swinging motion. The wrist motion is similar to that used during percussion. The extremity is positioned so that the tendon is slightly stretched. This requires a sound knowledge of the location of muscles and their tendon attachments. The tendon is then struck briskly, and the response is compared with that on the opposite side of the body. A wide variation in reflex response may be considered normal; however, it is more important that the reflexes be symmetrically equivalent. When the comparison is made, both sides should be equivalently relaxed and each tendon struck with equal force.
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	FIGURE 60-14. A stick figure may be used to record muscle strength as follows: 5, full range of motion against gravity and resistance; 4, full range of motion against gravity and a moderate amount of resistance; 3, full range of motion against gravity only; 2, full range of motion when gravity is eliminated; 1, a weak muscle contraction when muscle is palpated, but no movement; and 0, complete paralysis.







Valid findings depend on several factors: proper use of the reflex hammer, proper positioning of the extremity, and a relaxed patient (Bickley & Szilagyi, 2003). If the reflexes are symmetrically diminished or absent, the examiner may use isometric contraction of other muscle groups to increase reflex activity. For example, if lower extremity reflexes are diminished or absent, the patient is instructed to lock the fingers together and pull in opposite directions. Having the patient clench the jaw or press the heels against the floor or examining table may similarly elicit more reliable biceps, triceps, and brachioradialis reflexes.

Grading the Reflexes
The absence of reflexes is significant, although ankle jerks (Achilles reflex) may be normally absent in older people. Deep tendon reflex responses are often graded on a scale of 0 to 4+ (Rasmor & Brown, 2003). A 4+ indicates a hyperactive reflex, often indicating pathology; 3+ indicates a response that is more brisk than average but may be normal or indicative of disease; 2+ indicates an average or normal response; 1+ indicates a hypoactive or diminished response; and 0 indicates no response. As stated previously, scale ratings are highly subjective. Findings can be recorded as a fraction, indicating the scale range (eg, 2/4). Some examiners prefer to use the terms present, absent, and diminished when describing reflexes. As with muscle strength recording, a stick figure such as the one shown in Chart 60-2 may also be used to record numerical findings.

Biceps Reflex
The biceps reflex is elicited by striking the biceps tendon of the flexed elbow. The examiner supports the forearm with one arm while placing the thumb against the tendon and striking the thumb with the reflex hammer. The normal response is flexion at the elbow and contraction of the biceps (see Fig. 60-15A).

Triceps Reflex
To elicit a triceps reflex, the patient's arm is flexed at the elbow and positioned in front of the chest. The examiner supports the patient's arm and identifies the triceps tendon by palpating 2.5 to 5 cm (1 to 2 in) above the elbow. A direct blow on the tendon normally produces contraction of the triceps muscle and extension of the elbow (see Fig. 60-15B).

Brachioradialis Reflex
With the patient's forearm resting on the lap or across the abdomen, the brachioradialis reflex is assessed. A gentle strike of the hammer 2.5 to 5 cm (1 to 2 in) above the wrist results in flexion and supination of the forearm (Bickley & Szilagyi, 2003).

Patellar Reflex
The patellar reflex is elicited by striking the patellar tendon just below the patella. The patient may be in a sitting or a lying position. If the patient is supine, the examiner supports the legs to facilitate relaxation of the muscles. Contractions of the quadriceps and knee extension are normal responses (see Fig. 60-15C).

Ankle Reflex
To elicit an ankle (Achilles) reflex, the foot is dorsiflexed at the ankle and the hammer strikes the stretched Achilles tendon (see Fig. 60-15D). This reflex normally produces plantar flexion. If the examiner cannot elicit the ankle reflex and suspects that the patient cannot relax, the patient is instructed to kneel on a chair or similar elevated, flat surface. This position places the ankles in dorsiflexion and reduces any muscle tension in the gastrocnemius. The Achilles tendons are struck in turn, and plantar flexion is usually demonstrated (Bickley & Szilagyi, 2003).

Clonus

Video
When reflexes are very hyperactive, a phenomenon called clonus may be elicited. If the foot is abruptly dorsiflexed, it may continue to “beat” two or three times before it settles into a position of rest. Occasionally with central nervous system disease this activity persists, and the foot does not come to rest while the tendon is being stretched but persists in repetitive activity. The unsustained clonus associated with normal but hyperactive reflexes is not considered pathologic. Sustained clonus always indicates the presence of central nervous system disease and requires further evaluation.

Superficial Reflexes
The major superficial reflexes include corneal, gag or swallowing, upper/lower abdominal, cremasteric (men only), plantar, and perianal. These reflexes are graded differently than the motor reflexes and are noted to be present (+) or absent (-). Of these, only the corneal, gag, and plantar reflexes are tested commonly.
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	FIGURE 60-15. Techniques for eliciting major reflexes. (A) Biceps reflex. (B) Triceps reflex. (C) Patellar reflex. (D) Ankle or Achilles reflex. (E) Babinski response. From 

Weber, J. & Kelley, J. (2003). Health assessment in nursing (2nd ed.). Philadelphia: Lippincott Williams & Wilkins. © B. Proud.






The corneal reflex is tested carefully using a clean wisp of cotton and lightly touching the outer corner of each eye on the sclera. The reflex is present if the action elicits a blink. Conditions such as a cerebrovascular accident or coma might result in loss of this reflex, either unilaterally or bilaterally. Loss of this reflex indicates the need for eye protection and possible lubrication to prevent corneal damage.

The gag reflex is elicited by gently touching the back of the pharynx with a cotton-tipped applicator; first on one side of the uvula and then the other. Positive response is an equal elevation of the uvula and “gag” with stimulation. Absent response on one or both sides can be seen following a cerebrovascular accident and requires careful evaluation and treatment of the resultant swallowing dysfunction to prevent aspiration of food and fluids.

The plantar reflex is elicited by stroking the lateral side of the foot with a tongue blade or the handle of a reflex hammer. Stimulation normally causes toe flexion. Toe fanning (positive Babinski) is an abnormal response and is discussed below (Weber & Kelley, 2003).

Babinski Response
Video
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A well-known reflex indicative of central nervous system disease affecting the corticospinal tract is the Babinski reflex. In a person with an intact central nervous system, if the lateral aspect of the sole of the foot is stroked, the toes contract and draw together (see Fig. 60-15E). However, in a person who has central nervous system disease of the motor system, the toes fan out and draw back (Hickey, 2003; Weber & Kelley, 2003). This is normal in newborns but represents a serious abnormality in adults. Several other reflexes convey similar information. Although many of them are interesting, they are not particularly informative. 
Documenting Reflexes
Deep tendon reflexes are graded on a scale of 0 to 4:

· 0 No response

· 1+ Diminished (hypoactive)

· 2+ Normal

· 3+ Increased (may be interpreted as normal)

· 4+ Hyperactive (hyperreflexia)

The deep tendon responses and plantar reflexes are commonly recorded on stick figures. The arrow points downward if the plantar response is normal and upward if the response is abnormal.

	



	


Sensory Examination
The sensory system is even more complex than the motor system, because sensory modalities are carried in different tracts located in different portions of the spinal cord. The sensory examination is largely subjective and requires the cooperation of the patient. The examiner should be familiar with dermatomes that represent the distribution of the peripheral nerves that arise from the spinal cord (see Fig. 60-11) (Rasmor & Brown, 2003). Most sensory deficits result from peripheral neuropathy and follow anatomic dermatomes. Exceptions to this include major destructive lesions of the brain; loss of sensation, which may affect an entire side of the body; and the neuropathies associated with alcoholism, which occur in a glove-and-stocking distribution (ie, over the entire hand or foot in areas traditionally covered by a glove or sock).

Assessment of the sensory system involves tests for tactile sensation, superficial pain, vibration, and position sense (proprioception). During the sensory assessment, the patient's eyes are closed. Simple directions and reassurance that the examiner will not hurt or startle the patient encourage the cooperation of the patient.

Tactile sensation is assessed by lightly touching a cotton wisp to corresponding areas on each side of the body. The sensitivity of proximal parts of the extremities is compared with that of distal parts.

Pain and temperature sensations are transmitted together in the lateral part of the spinal cord, so it is unnecessary to test for temperature sense in most circumstances. Determining the patient's sensitivity to a sharp object can assess superficial pain perception. The patient is asked to differentiate between the sharp and dull ends of a broken wooden cotton swab or tongue blade; using a safety pin is inadvisable because it breaks the integrity of the skin. Both the sharp and dull sides of the object are applied with equal intensity at all times, and as with the motor evaluation, the two sides are compared.

Vibration and proprioception are transmitted together in the posterior part of the cord. Vibration may be evaluated through the use of a low-frequency (128- or 256-Hz) tuning fork. The handle of the vibrating fork is placed against a bony prominence, and the patient is asked if he or she feels a sensation and is instructed to signal the examiner when the sensation ceases. Common locations used to test for vibratory sense include the distal joint of the great toe and the proximal thumb joint. If the patient does not perceive the vibrations at the distal bony prominences, the examiner progresses upward with the tuning fork until the patient perceives the vibrations. As with all measurements of sensation, a side-to-side comparison is made.

Position sense or proprioception may be determined by asking the patient to close both eyes and indicate, as the great toe is alternately moved up and down, in which direction movement has taken place. Vibration and position sense are often lost together, frequently in circumstances in which all others remain intact.

Integration of sensation in the brain is evaluated next. This may be performed by testing two-point discrimination—when the patient is touched with two sharp objects simultaneously, are they perceived as two or as one? If touched simultaneously on opposite sides of the body, the patient should normally report being touched in two places. If only one site is reported, the one not being recognized is said to demonstrate extinction. Another test of higher cortical sensory ability is stereognosis. The patient is instructed to close both eyes and identify a variety of objects (eg, keys, coins) that are placed in one hand by the examiner.
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Gerontologic Considerations
During the normal aging process, the nervous system undergoes many changes, and it is extremely vulnerable to general systemic illness. Changes throughout the 

ervous system that occur with age vary in degree. Nerve fibers that connect directly to muscles show little decline in function with age, as do simple neurologic functions that involve a number of connections in the spinal cord. Disease in the elderly often makes it difficult to distinguish normal from abnormal changes. It is important for clinicians not to attribute abnormality or dysfunction to aging without appropriate investigation (Stotts & Deitrich, 2004). Pain in the absence of disease, for example, is not a normal part of aging and should be assessed, diagnosed, and treated (Hanks-Bell, Halvey & Paice, 2004).

Structural Changes
A number of alterations occur with increasing age. Brain weight decreases, as does the number of synapses. A loss of neurons occurs in select regions of the brain. Cerebral blood flow and metabolism are reduced. Temperature regulation becomes less efficient. In the peripheral nervous system, myelin is lost, resulting in a decrease in conduction velocity in some nerves. There is an overall reduction in muscle bulk and the electrical activity within muscles. Taste buds atrophy and nerve cell fibers in the olfactory bulb degenerate (Heckman, Heckman, Lang, et al., 2003). Nerve cells in the vestibular system of the inner ear, cerebellum, and proprioceptive pathways also degenerate. Deep tendon reflexes can be decreased or in some cases absent. Hypothalamic function is modified such that stage IV sleep is reduced. There is an overall slowing of autonomic nervous system responses. Pupillary responses are reduced or may not appear at all in the presence of cataracts.

Motor Alterations
There is an overall reduction in muscle bulk, with atrophy most easily noted in the hands. Changes in motor function often result in a flexed posture, shuffling gait, and rigidity of movement. These changes can create difficulties for the older person in maintaining or recovering balance. Strength and agility are diminished, and reaction time and movement time are decreased. Repetitive movements and mild tremors may be noted during an examination and may be of concern to the person. Observation of gait may reveal a wide-based gait with balance difficulties.

Sensory Alterations
Sensory isolation due to visual and hearing loss can cause confusion, anxiety, disorientation, misinterpretation of the environment, and feelings of inadequacy. Sensory alterations may require modification of the home environment, such as large-print reading materials or sound enhancement for the telephone, as well as extra orientation to new surroundings. Simple explanations of routines, the location of the bathroom, and how to operate the call bell or light are just a few examples of information the elderly patient may need when hospitalized.

Temperature Regulation and Pain Perception
Other manifestations of neurologic changes are related to temperature regulation and pain. The elderly patient may feel cold more readily than heat and may require extra covering when in bed; a room temperature somewhat higher than usual may be desirable. Reaction to painful stimuli may be decreased with age. Because pain is an important warning signal, caution must be used when hot or cold packs are used. The older patient may be burned or suffer frostbite before being aware of any discomfort. Complaints of pain, such as abdominal discomfort or chest pain, may be more serious than the patient's perception might indicate and thus require careful evaluation (Hanks-Bell et al., 2004). Two pain syndromes that are common in the neurological system in older adults are diabetic neuropathies and postherpetic neuropathies (Hanks-Bell et al., 2004).

Taste and Smell Alterations
The acuity of the taste buds decreases with age; along with an altered olfactory sense, this may cause a decreased appetite and subsequent weight loss. Extra seasoning often increases food intake as long as it does not cause gastric irritation. A decreased sense of smell due to atrophy of olfactory organs may present a safety hazard, because elderly people living alone may be unable to detect household gas leaks or fires. Smoke and carbon monoxide detectors, important for all, are critical for the elderly.

Tactile and Visual Alterations
Another neurologic alteration in the elderly patient is the dulling of tactile sensation due to a decrease in the number of areas of the body responding to all stimuli and in the number and sensitivity of sensory receptors. There may be difficulty in identifying objects by touch, and because fewer tactile cues are received from the bottom of the feet, the person may become confused about body position and location.

These factors, combined with sensitivity to glare, decreased peripheral vision, and a constricted visual field, may result in disorientation, especially at night when there is little or no light in the room. Because the elderly person takes longer to recover visual sensitivity when moving from a light to dark area, night-lights and a safe and familiar arrangement of furniture are essential.

Mental Status
Mental status is evaluated when obtaining the history. Areas of judgment, intelligence, memory, affect, mood, orientation, speech, and grooming are assessed. Family members who bring the patient to the attention of the health care provider may have noticed changes in the patient's mental status. Drug toxicity should always be suspected as a causative factor when the patient has a change in mental status. Delirium (mental confusion, usually with delusions and hallucinations) is seen in elderly patients who have underlying central nervous system damage or are experiencing an acute condition such as infection, adverse medication reaction, or dehydration. Many elderly patients admitted to the hospital have delirium, and the cause is often reversible and treatable (eg, drug toxicity, vitamin B deficiency, thyroid disease). Depression may produce impairment of attention and memory. In elderly patients, delirium, which is an acute change in mental status attributable to a treatable medical problem, must be differentiated from dementia, which is a chronic and irreversible deterioration of cognitive status.

Nursing Implications
Nursing care for patients with age-related changes to the nervous system and for patients with long-term neurologic disability who are aging should include the previously described modifications. In addition, the consequences of any neurologic deficit and its impact on overall function such as activities of daily living, use of assistive devices, and individual coping should be assessed and considered in planning patient care.

Patient teaching is also affected, because the nurse must understand the altered responses and the changing needs of the elderly patient before beginning to teach. When caring for the elderly patient, the nurse adapts activities such as preoperative teaching, diet therapy, and instruction about new medications, their timing, and doses to the patient's needs and capabilities. The nurse considers the presence of decline in fine motor movement and failing vision. When using visual materials for teaching or menu selection, adequate lighting without glare, contrasting colors, and large print are used to offset visual difficulties caused by rigidity and opacity of the lens in the eye and slower pupillary reaction.

Procedures and preparations needed for diagnostic tests are explained, taking into account the possibility of impaired hearing and slowed responses in the elderly. Even with hearing loss, the elderly patient often hears adequately if the speaker uses a low-pitched, clear voice; shouting only makes it harder for the patient to understand the speaker. Providing auditory and visual cues aids understanding; if the patient has a significant hearing or visual loss, assistive devices, a signer, or a translator may be needed.’

Teaching at an unrushed pace and using reinforcement enhance learning and retention. Material should be short, concise, and concrete. Vocabulary is matched to the patient's ability, and terms are clearly defined. The elderly patient requires adequate time to receive and respond to stimuli, to learn, and to react. These measures allow comprehension, memory, and formation of association and concepts.

Diagnostic Evaluation

Computed Tomography Scanning
Computed tomography (CT) scanning makes use of a narrow x-ray beam to scan the body part in successive layers. The images provide cross-sectional views of the brain, with distinguishing differences in tissue densities of the skull, cortex, subcortical structures, and ventricles. The brightness of each slice of the brain in the final image is proportional to the degree to which it absorbs x-rays. The image is displayed on an oscilloscope or TV monitor and is photographed and stored digitally (Grey & Ailinani, 2003).

Lesions in the brain are seen as variations in tissue density differing from the surrounding normal brain tissue. Abnormalities of tissue indicate possible tumor masses, brain infarction, displacement of the ventricles, and cortical atrophy (Som & Curtin, 2003). Whole-body CT scanners allow sections of the spinal cord to be visualized. The injection of a water-soluble iodinated contrast agent into the subarachnoid space through lumbar puncture improves the visualization of the spinal and intracranial contents on these images. The CT scan, along with magnetic resonance imaging (MRI), has largely replaced myelography as a diagnostic procedure for the diagnosis of herniated lumbar disks.

CT scanning is usually performed first without contrast material and then with intravenous (IV) contrast enhancement. The patient lies on an adjustable table with the head held in a fixed position while the scanning system rotates around the head and produces cross-sectional images. The patient must lie with the head held perfectly still without talking or moving the face, because head motion distorts the image.

CT scanning is noninvasive and painless and has a high degree of sensitivity for detecting lesions. With advances in CT scanning, the number of disorders and injuries that can be diagnosed is increasing (Selman, 2004).

Nursing Interventions
Essential nursing interventions include preparation for the procedure and patient monitoring. Preparation includes teaching the patient about the need to lie quietly throughout the procedure. A review of relaxation techniques may be helpful for patients with claustrophobia.

Sedation can be used if agitation, restlessness, or confusion will interfere with a successful study. Ongoing patient monitoring during sedation is necessary. If a contrast agent is used, the patient must be assessed before the CT scan for an iodine/shellfish allergy, because the contrast agent is iodine-based. An IV line for injection of the contrast agent and a period of fasting (usually 4 hours) are required prior to the study. Patients who receive an IV or inhalation contrast agent are monitored during and after the procedure for allergic reactions and other side effects, including flushing, nausea, and vomiting.

Positron Emission Tomography
Positron emission tomography (PET) is a computer-based nuclear imaging technique that produces images of actual organ functioning. The patient either inhales a radioactive gas or is injected with a radioactive substance that emits positively charged particles. When these positrons combine with negatively charged electrons (normally found in the body's cells), the resultant gamma rays can be detected by a scanning device that produces a series of two-dimensional views at various levels of the brain. This information is integrated by a computer and gives a composite picture of the brain at work.

PET permits the measurement of blood flow, tissue composition, and brain metabolism and thus indirectly evaluates brain function. The brain is one of the most metabolically active organs, consuming 80% of the glucose the body uses. PET measures this activity in specific areas of the brain and can detect changes in glucose use.

In addition, PET is useful in showing metabolic changes in the brain (Alzheimer disease), locating lesions (brain tumor, epileptogenic lesions), identifying blood flow and oxygen metabolism in patients with strokes, evaluating new therapies for brain tumors (Henze, Mohammed, Schlemmer, et al., 2004), and revealing biochemical abnormalities associated with mental illness. The isotopes used have a very short half-life and are expensive to produce, requiring specialized equipment for production. PET scanning has been useful in research settings for the last 20 years and is now becoming more available in clinical settings. Improvements in scanning itself and the production of isotopes, as well as the advent of reimbursement by third-party payers, has increased the availability of PET studies.

Nursing Interventions
Key nursing interventions include patient preparation, which involves explaining the test and teaching the patient about inhalation techniques and the sensations (eg, dizziness, lightheadedness, and headache) that may occur. The IV injection of the radioactive substance produces similar side effects. Relaxation exercises may reduce anxiety during the test.

Single Photon Emission Computed Tomography
Single photon emission computed tomography (SPECT) is a three-dimensional imaging technique that uses radionuclides and instruments to detect single photons. It is a perfusion study that captures a moment of cerebral blood flow at the time of injection of a radionuclide. Gamma photons are emitted from a radiopharmaceutical agent administered to the patient and are detected by a rotating gamma camera or cameras; the image is sent to a minicomputer. This approach allows areas behind overlying structures or background to be viewed, greatly increasing the contrast between normal and abnormal tissue. It is relatively inexpensive, and the duration is similar to that of a CT scan.

SPECT is useful in detecting the extent and location of abnormally perfused areas of the brain, thus allowing detection, localization, and sizing of stroke (before it is visible by CT scan), localization of seizure foci in epilepsy, detecting tumor progression (Henze et al., 2004), and evaluation of perfusion before and after neurosurgical procedures. Pregnancy and breastfeeding are contraindications to SPECT.

Nursing Interventions
The nursing interventions for SPECT primarily include patient preparation and patient monitoring. Teaching about what to expect before the test can allay anxiety and ensure patient cooperation during the test. Premenopausal women are advised to practice effective contraception before and for several days after testing, and the woman who is breastfeeding is instructed to stop nursing for the time period recommended by the nuclear medicine department (Hinkle, 2002).

The nurse may need to accompany and monitor the patient during transport to the nuclear medicine department for the scan. Patients are monitored during and after the procedure for allergic reactions to the radiopharmaceutical agent. In a few institutions, nurses with special education and training inject the contrast agent before a SPECT scan (Fischbach, 2002).

Magnetic Resonance Imaging
Magnetic resonance imaging (MRI) uses a powerful magnetic field to obtain images of different areas of the body (Fig. 60-16). This diagnostic test involves altering hydrogen ions in the body. Placing the patient into a powerful magnetic field causes the hydrogen nuclei (protons) within the body to align like small magnets in a magnetic field. In combination with radiofrequency pulses, the protons emit signals, which are converted to images. An MRI scan can be performed with or without a contrast agent and can identify a cerebral abnormality earlier and more clearly than other diagnostic tests (Selman, 2004). It can provide information about the chemical changes within cells, allowing the clinician to monitor a tumor's response to treatment. It is particularly useful in the diagnosis of multiple sclerosis and can describe the activity and extent of disease in the brain and spinal cord. MRI does not involve ionizing radiation. At present, MRI is most valuable in the diagnosis of nonacute conditions, because the test takes up to an hour to complete (Grey & Ailinani, 2003).

Several newer MRI scanning techniques, including magnetic resonance angiography (MRA), diffusion-weighted imaging (DWI), perfusion-weighted imaging (PWI), and fluid attenuation inversion recovery (FLAIR), are becoming more widely used. The use of MRA allows visualization of the cerebral vasculature without the administration of an arterial contrast agent. Research shows the promise of DWI, PWI, FLAIR, and other new techniques for clearer visualization and the early diagnosis of ischemic stroke (Tanenbaum, 2005).

Nursing Interventions
Patient preparation should include teaching relaxation techniques and informing the patient that he or she will be able to talk to the staff by means of a microphone located inside the scanner. Many MRI suites provide headphones so patients can listen to the music of their choice during the procedure.

Before the patient enters the room where the MRI is to be performed, all metal objects and credit cards (the magnetic field can erase them) are removed. This includes medication patches that have a metal backing; these can cause burns if not removed (Karch, 2004). No metal objects may be brought into the room where the MRI is located; this includes oxygen tanks, traditional ventilators, or even stethoscopes. The magnetic field generated by the unit is so strong that any metal-containing items will be strongly attracted and literally can be pulled away with such force that they fly like projectiles toward the magnet. There is a risk of severe injury and death; furthermore, damage to a very expensive piece of equipment may occur. A patient history is obtained to determine the presence of any metal objects (eg, aneurysm clips, orthopedic hardware, pacemakers, artificial heart valves, intrauterine devices). These objects could malfunction, be dislodged, or heat up as they absorb energy. Cochlear implants will be inactivated by MRI; therefore, other imaging procedures are considered.

	

View Figure



	FIGURE 60-16. Technician explains what to expect during an MRI.







The patient lies on a flat platform that is moved into a tube housing the magnet. The scanning process is painless, but the patient hears loud thumping of the magnetic coils as the magnetic field is being pulsed. Because the MRI scanner is a narrow tube, patients may experience claustrophobia; sedation may be prescribed in these circumstances. Newer versions of MRI machines (open MRI) are less claustrophobic than the earlier devices and are available in some locations. However, the images produced on these machines are not optimal, and traditional devices are preferable for accurate diagnosis.
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Nursing Alert

For patient safety, the nurse must make sure no patient care equipment (eg, portable oxygen tanks) that contains metal or metal parts enters the room where the MRI is located. The patient must be assessed for the presence of medication patches with foil backing (such as nicotine) that may cause a burn.

Cerebral Angiography
Cerebral angiography is an x-ray study of the cerebral circulation with a contrast agent injected into a selected artery. Cerebral angiography is a valuable tool to investigate vascular disease, aneurysms, and arteriovenous malformations. It is frequently performed before craniotomy to assess the patency and adequacy of the cerebral circulation and to determine the site, size, and nature of the pathologic processes (Fischbach, 2002).

Most cerebral angiograms are performed by threading a catheter through the femoral artery in the groin and up to the desired vessel. Alternatively, direct puncture of the carotid or vertebral artery or retrograde injection of a contrast agent into the brachial artery may be performed.

In digital subtraction angiography (DSA), x-ray images of the area in question are obtained before and after the injection of a contrast agent. The computer analyzes the differences between the two images and produces an enhanced image of the carotid and vertebral arterial systems. The injection for a DSA can be administered through a peripheral vein (Fischbach, 2002).

Nursing Interventions
The patient should be well hydrated, and clear liquids are usually permitted up to the time of a regular arteriogram or DSA. Before going to the x-ray department, the patient is instructed to void. The locations of the appropriate peripheral pulses are marked with a felt-tip pen. The patient is instructed to remain immobile during the angiogram process and is told to expect a brief feeling of warmth in the face, behind the eyes, or in the jaw, teeth, tongue, and lips, and a metallic taste when the contrast agent is injected.

After the groin is shaved and prepared, a local anesthetic is administered to prevent pain at the insertion site and to reduce arterial spasm. A catheter is introduced into the femoral artery, flushed with heparinized saline, and filled with contrast agent. Fluoroscopy is used to guide the catheter to the appropriate vessels. During injection of the contrast agent, images are made of the arterial and venous phases of circulation through the brain.

Nursing care after cerebral angiography includes observation for signs and symptoms of altered cerebral blood flow. In some instances, patients may experience major or minor arterial blockage due to embolism, thrombosis, or hemorrhage, producing a neurologic deficit. Signs of such an occurrence include alterations in the level of responsiveness and consciousness, weakness on one side of the body, motor or sensory deficits, and speech disturbances. Therefore, it is necessary to observe the patient frequently for these signs and to report them immediately if they occur.

The injection site is observed for hematoma formation (a localized collection of blood), and an ice bag may be applied intermittently to the puncture site to relieve swelling and discomfort. Because a hematoma at the puncture site or embolization to a distant artery affects the peripheral pulses, these pulses are monitored frequently. The color and temperature of the involved extremity are assessed to detect possible embolism.

Myelography
A myelogram is an x-ray of the spinal subarachnoid space taken after the injection of a contrast agent into the spinal subarachnoid space through a lumbar puncture. It outlines the spinal subarachnoid space and shows any distortion of the spinal cord or spinal dural sac caused by tumors, cysts, herniated vertebral disks, or other lesions. Water-based agents have replaced oil-based agents, and their use has reduced side effects and complications; these agents disperse upward through the CSF. Myelography is performed less frequently today because of the sensitivity of CT and MRI scanning (Hickey, 2003).

Nursing Interventions
Because many patients have misconceptions about myelography, the nurse clarifies the explanation given by the physician and answers questions. The patient is informed about what to expect during the procedure and should be aware that changes in position may be made during the procedure. The meal that normally would be eaten before the procedure is omitted. A sedative may be prescribed to help the patient cope with this rather lengthy test. Patient preparation for lumbar puncture is discussed later in this chapter.

After myelography, the patient lies in bed with the head of the bed elevated 30 to 45 degrees. The patient is advised to remain in bed in the recommended position for 3 hours or as prescribed by the physician. The patient is encouraged to drink liberal amounts of fluid for rehydration and replacement of CSF and to decrease the incidence of post–lumbar puncture headache. The blood pressure, pulse, respiratory rate, and temperature are monitored, as well as the patient's ability to void. Untoward signs include headache, fever, stiff neck, photophobia (sensitivity to light), seizures, and signs of chemical or bacterial meningitis (Pullen, 2004).

Noninvasive Carotid Flow Studies
Noninvasive carotid flow studies use ultrasound imagery and Doppler measurements of arterial blood flow to evaluate carotid and deep orbital circulation. The graph produced indicates blood velocity. Increased blood velocity can indicate stenosis or partial obstruction. These tests are often obtained before arteriography, which carries a higher risk of stroke or death (Hickey, 2003). Carotid Doppler, carotid ultrasonography, oculoplethysmography, and ophthalmodynamometry are four common noninvasive vascular techniques that permit evaluation of arterial blood flow and detection of arterial stenosis, occlusion, and plaques. These vascular studies allow noninvasive imaging of extracranial and intracranial circulation (Selman, 2004).

Transcranial Doppler
Transcranial Doppler uses the same noninvasive techniques as carotid flow studies except that it records the blood flow velocities of the intracranial vessels (Selman, 2004). Flow velocities of the basal artery can be measured through thin areas of the temporal and occipital bones of the skull. A hand-held Doppler probe emits a pulsed beam; the signal is reflected by the moving red blood cells within the blood vessels. Transcranial Doppler sonography is a noninvasive technique that is helpful in assessing vasospasm (a complication following subarachnoid hemorrhage), altered cerebral blood flow found in occlusive vascular disease or stroke, and other cerebral pathology.

Nursing Interventions
When a carotid flow study or transcranial Doppler is scheduled, the procedure is described to the patient. The patient is informed that this is a noninvasive test, that a hand-held transducer will be placed over the neck and the orbits of the eyes, and that some type of water-soluble jelly is used on the transducer. Either one of these low-risk tests can be performed at the patient's bedside.

Electroencephalography
An electroencephalogram (EEG) represents a record of the electrical activity generated in the brain (Selman, 2004). It is obtained through electrodes applied on the scalp or through microelectrodes placed within the brain tissue. It provides a physiologic assessment of cerebral activity.

The EEG is a useful test for diagnosing and evaluating seizure disorders, coma, or organic brain syndrome. Tumors, brain abscesses, blood clots, and infection may cause abnormal patterns in electrical activity. The EEG is also used in making a determination of brain death.

Electrodes are applied to the scalp to record the electrical activity in various regions of the brain. The amplified activity of the neurons between any two of these electrodes is recorded on continuously moving paper; this record is called the encephalogram.

For a baseline recording, the patient lies quietly with both eyes closed. The patient may be asked to hyperventilate for 3 to 4 minutes and then look at a bright, flashing light for photic stimulation. These activation procedures are performed to evoke abnormal electrical discharges, such as seizure potentials. A sleep EEG may be recorded after sedation because some abnormal brain waves are seen only when the patient is asleep. If the epileptogenic area is inaccessible to conventional scalp electrodes, nasopharyngeal electrodes may be used.

Depth recording of EEG is performed by introducing electrodes stereotactically (radiologically placed using instrumentation) into a target area of the brain, as indicated by the patient's seizure pattern and scalp EEG. It is used to identify patients who may benefit from surgical excision of epileptogenic foci.

Special transsphenoidal, mandibular, and nasopharyngeal electrodes can be used, and video recording combined with EEG monitoring and telemetry is used in hospital settings to capture epileptiform abnormalities and their sequelae. Some epilepsy centers provide long-term ambulatory EEG monitoring with portable recording devices.

Nursing Interventions
To increase the chances of recording seizure activity, it is sometimes recommended that the patient be deprived of sleep on the night before the EEG. Antiseizure agents, tranquilizers, stimulants, and depressants should be withheld 24 to 48 hours before an EEG because these medications can alter the EEG wave patterns or mask the abnormal wave patterns of seizure disorders (Hickey, 2003). Coffee, tea, chocolate, and cola drinks are omitted in the meal before the test because of their stimulating effect. However, the meal is not omitted, because an altered blood glucose level can also cause changes in the brain wave patterns.

The patient is informed that the standard EEG takes 45 to 60 minutes, 12 hours for a sleep EEG. The patient is assured that the procedure does not cause an electric shock and that the EEG is a diagnostic test, not a form of treatment. An EEG requires patient cooperation and ability to lie quietly during the test. Sedation is not advisable, because it may lower the seizure threshold in patients with a seizure disorder and it alters brain wave activity in all patients. The nurse needs to check the physician's prescription regarding the administration of antiseizure medication prior to testing.

Routine EEGs use a water-soluble lubricant for electrode contact, which at the conclusion of the study can be wiped off and removed by shampooing. Sleep EEGs involve the use of collodion glue for electrode contact, which requires acetone for removal.

Electromyography
An electromyogram (EMG) is obtained by inserting needle electrodes into the skeletal muscles to measure changes in the electrical potential of the muscles and the nerves leading to them (Selman, 2004). The electrical potentials are shown on an oscilloscope and amplified so that both the sound and appearance of the waves can be analyzed and compared simultaneously.

An EMG is useful in determining the presence of neuromuscular disorders and myopathies. It helps distinguish weakness due to neuropathy (functional or pathologic changes in the peripheral nervous system) from weakness resulting from other causes.

Nursing Interventions
The procedure is explained, and the patient is warned to expect a sensation similar to that of an intramuscular injection as the needle is inserted into the muscle. The muscles examined may ache for a short time after the procedure.

Nerve Conduction Studies
Nerve conduction studies are performed by stimulating a peripheral nerve at several points along its course and recording the muscle action potential or the sensory action potential that results. Surface or needle electrodes are placed on the skin over the nerve to stimulate the nerve fibers. This test is useful in the study of peripheral neuropathies.

Evoked Potential Studies
Evoked potential studies are extensions of nerve conduction tests (Selman, 2004). Electrodes are applied to the scalp, and an external stimulus is applied to peripheral sensory receptors to elicit changes in the brain waves. Evoked changes are detected with the aid of computerized devices that extract the signal, display it on an oscilloscope, and store the data on magnetic tape or disk. These studies are based on the concept that any insult or dysfunction that can alter neuronal metabolism or disturb membrane function may change evoked responses in brain waves. In neurologic diagnosis, they reflect nerve conduction times in the peripheral nervous system. In clinical practice, the visual, auditory, and somatosensory systems are most often tested.

In visual evoked responses, the patient looks at a visual stimulus (flashing lights, a checkerboard pattern on a screen). The average of several hundred stimuli is recorded by EEG leads placed over the occipital lobe. The transit time from the retina to the occipital area is measured using computer-averaging methods.

Auditory evoked responses or brain stem–evoked responses are measured by applying an auditory stimulus (repetitive auditory click) and measuring the transit time via the brain stem into the cortex. Specific lesions in the auditory pathway modify or delay the response.

In somatosensory evoked responses, the peripheral nerves are stimulated (electrical stimulation through skin electrodes) and the transit time along the spinal cord to the cortex is measured and recorded from scalp electrodes.

These tests are used to detect a deficit in spinal cord conduction and to monitor spinal cord function during surgical procedures. Because myelinated fibers conduct impulses at a higher rate of speed, nerves with an intact myelin sheath record the highest velocity. Demyelination of nerve fibers leads to a decrease in speed of conduction, as found in Guillain-Barré syndrome, multiple sclerosis, and polyneuropathies.

Nursing Interventions
There is no specific patient preparation other than to explain the procedure and to reassure the patient and encourage him or her to relax. The patient is advised to remain perfectly still throughout the recording to prevent artifacts (signals not generated by the brain) that interfere with the recording and interpretation of the test.

Lumbar Puncture and Examination of Cerebrospinal Fluid
A lumbar puncture (spinal tap) is carried out by inserting a needle into the lumbar subarachnoid space to withdraw CSF. The test may be performed to obtain CSF for examination, to measure and reduce CSF pressure, to determine the presence or absence of blood in the CSF, to detect spinal subarachnoid block, and to administer antibiotics intrathecally (into the spinal canal) in certain cases of infection.

The needle is usually inserted into the subarachnoid space between the third and fourth or fourth and fifth lumbar vertebrae. Because the spinal cord divides into a sheaf of nerves at the first lumbar vertebra, insertion of the needle below the level of the third lumbar vertebra prevents puncture of the spinal cord.

A successful lumbar puncture requires that the patient be relaxed; an anxious patient is tense, and this may increase the pressure reading. CSF pressure with the patient in a lateral recumbent position is normally 70 to 200 mm H2O. Pressures of more than 200 mm H2O are considered abnormal.

A lumbar puncture may be risky in the presence of an intracranial mass lesion because intracranial pressure is decreased by the removal of CSF, and the brain may herniate downward through the tentorium and the foramen magnum.

Cerebrospinal Fluid Analysis
The CSF should be clear and colorless. Pink, blood-tinged, or grossly bloody CSF may indicate a cerebral contusion, laceration, or subarachnoid hemorrhage. Sometimes with a difficult lumbar puncture, the CSF initially is bloody because of local trauma but then becomes clearer. Usually, specimens are obtained for cell count, culture, and glucose 

and protein testing. The specimens should be sent to the laboratory immediately because changes will take place and alter the result if the specimens are allowed to stand. (See Table B-5 in Appendix B for the normal values of CSF.)

Chart 60-3 Guidelines for Assisting With a Lumbar Puncture
A needle is inserted into the subarachnoid space through the third and fourth or fourth and fifth lumbar interface to withdraw spinal fluid.

Preprocedure

· Determine whether written consent for the procedure has been obtained.

· Explain the procedure to the patient and describe sensations that are likely during the procedure (ie, a sensation of cold as the site is cleansed with solution, a needle prick when local anesthetic is injected).

· Determine whether the patient has any questions or misconceptions about the procedure; reassure the patient that the needle will not enter the spinal cord or cause paralysis.

· Instruct the patient to void before the procedure.

Procedure
· The patient is positioned on one side at the edge of the bed or examining table with back toward the physician; the thighs and legs are flexed as much as possible to increase the space between the spinous processes of the vertebrae, for easier entry into the subarachnoid space.
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· A small pillow may be placed under the patient's head to maintain the spine in a horizontal position; a pillow may be placed between the legs to prevent the upper leg from rolling forward.

· The nurse assists the patient to maintain the position to avoid sudden movement, which can produce a traumatic (bloody) tap.

· The patient is encouraged to relax and is instructed to breathe normally, because hyperventilation may lower an elevated pressure.

· The nurse describes the procedure step by step to the patient as it proceeds.

· The physician cleanses the puncture site with an antiseptic solution and drapes the site.

· The physician injects local anesthetic to numb the puncture site, and then inserts a spinal needle into the subarachnoid space through the third and fourth or fourth and fifth lumbar interspace.

· A specimen of CSF is removed and usually collected in three test tubes, labeled in order of collection. A pressure reading may be obtained. The needle is withdrawn.

· The physician applies a small dressing to the puncture site.

· The tubes of CSF are sent to the laboratory immediately.
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Postprocedure

· Instruct the patient to lie prone for 2 to 3 hours to separate the alignment of the dural and arachnoid needle punctures in the meninges, to reduce leakage of CSF.

· Monitor the patient for complications of lumbar puncture; notify physician if complications occur.

· Encourage increased fluid intake to reduce the risk of post-procedure headache.

Post–Lumbar Puncture Headache
A post–lumbar puncture headache, ranging from mild to severe, may occur a few hours to several days after the procedure. This is the most common complication, occurring in 15% to 30% of patients. It is a throbbing bifrontal or occipital headache, dull and deep in character. It is particularly severe on sitting or standing but lessens or disappears when the patient lies down.

The headache is caused by CSF leakage at the puncture site. The fluid continues to escape into the tissues by way of the needle track from the spinal canal. It is then absorbed promptly by the lymphatics. As a result of this leak, the supply of CSF in the cranium is depleted to a point at which it is insufficient to maintain proper mechanical stabilization of the brain. This leakage of CSF allows settling of the brain when the patient assumes an upright position, producing tension and stretching the venous sinuses and pain-sensitive structures. Both traction and pain are lessened and the leakage is reduced when the patient lies down.

Post–lumbar puncture headache may be avoided if a small-gauge needle is used and if the patient remains prone after the procedure. When a large volume of fluid (more than 20 mL) is removed, the patient is positioned prone for 2 hours, then flat in a side-lying position for 2 to 3 hours, and then supine or prone for 6 more hours. Keeping the patient flat overnight may reduce the incidence of headaches.

The postpuncture headache is usually managed by bed rest, analgesic agents, and hydration. Occasionally, if the headache persists, the epidural blood patch technique may be used. Blood is withdrawn from the antecubital vein and injected into the epidural space, usually at the site of the previous spinal puncture. The rationale is that the blood acts as a gelatinous plug to seal the hole in the dura, preventing further loss of CSF.

Other Complications of Lumbar Puncture
Herniation of the intracranial contents, spinal epidural abscess, spinal epidural hematoma, and meningitis are rare but serious complications of lumbar puncture. Other complications include temporary voiding problems, slight elevation of temperature, backache or spasms, and stiffness of the neck.

Promoting Home and Community-Based Care

Teaching Patients Self-Care
Many diagnostic tests that were once performed as part of a hospital stay are now carried out in short-procedure units or outpatient testing settings or units. As a result, family members often provide the postprocedure care. Therefore, the patient and family must receive clear verbal and written instructions about precautions to take after the procedure, complications to watch for, and steps to take if complications occur. Because many patients undergoing neurologic diagnostic studies are elderly or have neurologic deficits, provisions must be made to ensure that transportation and postprocedure care and monitoring are available.

Continuing Care
Contacting the patient and family after diagnostic testing enables the nurse to determine whether they have any questions about the procedure or whether the patient had any untoward results. During these phone calls, teaching is reinforced and the patient and family are reminded to make and keep follow-up appointments. Patients, family members, and health care providers are focused on the immediate needs, issues, or deficits that necessitated the diagnostic testing. This is also a good time to remind them of the need for and importance of continuing health promotion and screening practices and to make referrals to appropriate health care providers.

Critical Thinking Exercises
· Identify the approach and techniques you would use to perform a neurologic screening examination on a 58-year-old woman. How would your approach and technique differ if your patient is recovering from a cardiac arrest? If your patient is disoriented, is blind, or has a hearing impairment? Identify the evidence for and the criteria used to evaluate the strength of the evidence for the specific neurologic scales identified for use in assessing these patients.

· A 78-year-old patient with a history of chronic pain is admitted to the hospital to rule out an ischemic stroke and is scheduled for an MRI. Explain why the MRI is indicated and what, if any, precautions must be taken because this patient has chronic pain. What nursing observations and assessments are indicated because of the occurrence of these two disorders? What safety precautions are essential in the MRI suite, and why?

· You are caring for a patient who is scheduled to undergo a lumbar puncture. How can you best assist and support the patient during the procedure? What laboratory studies would you expect to be ordered on the CSF sample? What postprocedure restrictions can you expect and prepare the patient for?

Class Notes from Friday, September 19, 2008

· You want to start in a methodical manner.  
Go from the top to the bottom.

· You want a complete history.

· If the patient has had a head injury or stroke, you want to know if they had it prior to admission or if this is normal for them.

· Ask the family. 

· The history should be from someone who is reliable. 

· Make sure you complete a medical history, OTC and herbals. 

· If asking about street medications make sure you do things in private.
·  When assessing the pt, always compare left to right

 

Neurological Assessment: 

 

· Components of consciousness 

 

· Arousal: 

· eye opening, the ability to open your eyes

 

· Awareness: 

· The ability to open their eyes and the ability to be aware of self and environment, with the ability to focus, and to interact.  If you pinch them and they stop or quit they are interacting in their own way.

Just write down what you see, and what the patient does when you try to get them to respond

 

Levels of Consciousness: 

Fully conscious: awake, alert  & oriented to time, place, situation, and person x 4 

Confused: disoriented to time, place, person or situation; short attention span; poor memory, easily bewildered; difficulty in following commands 

Lethargic:  oriented x4; has slow, sluggish speech, mental processes and motor activities; responds appropriately to pain


Obtunded:  Oriented w/ slow, sluggish speech & mental processes, responds slowly (like a turtle) arousable with stimulation; responds verbally with 1-2 words; follows 1 step commands with stimulation; responds appropriate to pain.  Need to keep arousing them to get them to respond, shake or shout them to get them to respond. Take your time with them and repeat instructions.

i.e. close your eyes, make a fist  They will not carry on a conversation they will also respond with one words responses like yes, no, go away

 

Stuporous:
· Lies quietly in the bed they do not move around a lot, 

· Minimal spontaneous movement; opens eyes and responds only to vigorous and repeated stimulation; opens eyes and responds appropriate to pain (pinch them they will respond try to make it stop or moan or groan; makes incomprehensible sounds 

 

Comatose: 

· Sleep-like state w/ eyes closed; does not respond appropriately to bodily or environmental stimuli; no verbal sounds, pinch them they will exhibit abnormal posturing they will not respond verbally

 

Language & Speech: 

· Assessed together, as you talk to them or get their history

· Located in the dominant hemisphere 

· Left in most; including lefties 

Left – Speech Center
· Written & spoken language 

· Reasoning 

· Math and Number skills 

· Reasoning and Scientific knowledge 

· Right hand control 

 

The motor fibers cross over in the pons/medulla, which is why you have opposite functioning with the brain.Right (“party side”) 

· Insight 

· 3-4 forms 

· Art awareness 

· Imagination 

· Music awareness 

· Left hand control 

 

Note: Speech patterns, fluency, word usage, patients who have problems with speech stroke or injuries may try to mask the deficit so that you might not see something wrong with their ability to speak.  You will need to carry on a whole conversation instead of “yes” or “no” responses.  They will have hesitant speech or might ramble on and on (Wernicke’s)
** you want to carry a conversation w/ your patient to be able to assess their speech patterns, fluency, word usage**\

· Ability to follow 1 or 2 step

· Take your right hand and touch your left arm (to cross over the midline) 

· Commands (must cross the midline) make sure that they cross the midline of the body when asked to complete 2 step tasks

· Ability to name common objects and their use, scissors or pens 

 
· Can ask them why they are in the hospital 

· Ask them to name common things such as scissors in pockets 

Agnosia - loss of ability to recognize objects through a particular sensory system; may be visual, auditory, or tactile Agnosia
 

Aphasia - Disorder in processing language Aphasia
Deniro in Flawless
DeNiro Voice Lessons
 

Apraxia of speech Speech Apraxia
· Disorder in programming of speech (dominant hemisphere) 

· They know what they want to say but can't get words to come out the way they want it to (either say too much or too little) 

· Is almost identical to Broca's aphasia 

 

Dysarthria - disorder in the mechanics of speech, lower CNs, brainstem or cerebellum
 Dysarthria 

· Disorder in mechanics of speech (cranial nerve weakness) 

· Pt may have had stroke or MS 

· Some of the pathways are not open 

· Sounds like static type speech 

· Loss of articulation 

· Phonation due to muscle weakness or loss of breath control 

 

 

Broca's aphasia (Motor, expressive aphasia) Brocas Aphasia
Uable to convert thoughts into words; automatic speech (yes, no, ok, etc); able to use profanity: misnames objects, words or has difficulty saying the correct word; able to read; usually cannot write (RUE weakness)
· Motor, expressive aphasia 

· Unable to convert thoughts to words; speech limited to yes/no, name or 5 words or less 

· Difficulty in finding correct word 

· Difficulty repeating words & writing 

· Understands 

· Profanity and ability to carry a tune well preserved 

· Can't talk but can sing (can get them to sing what they want) 

Wernicke's Aphasia (Sensory, receptive)
 YouTube - Wernicke's Aphasia
Uable to understand words or text; speech is fluent but lacks content and meaning; uses jargon or neologisms (knee-OHL-ogisms) (invented words); cannot name objects; cannot comprehend where to write on paper; flight risk 

YouTube - Wernicke's and Broca's Aphasia



· Fluent speech 

· They keep talking and talking, but it doesn't necessarily mean what you are talking about. 

· Do not really understand what you are saying 

· Lacks content & meaning 

· Does not understand  spoken or written word 

· Substitutes other words or uses non words 

· Perseverates 

· Not aware of speaking errors 

· They think they are making sense, but they do not realize they are not making sense 

 

· Example: a patient w/ broca's might say "where is book"? And a pt w/ Wernicke's might say where is the paper of the cover? 

 
· Global Aphasia (both motor and receptive) Aphasia Decribed
Both expressive and receptive aphasia; indicates large area of damage
· Non fluent speech w/ poor comprehension and repetitive ability 

Assess for aphasia by asking questions that require an answer other than yes or no; have patient follow commands without giving visual or motor prompts



 

 

Cranial Nerves: Videos for Cranial Nerve Examination
Cranial Nerve Exam
 

Cranial Nerve I - Olfactory
· Smell 

· Skip except in facial trauma 

· To test 

· Wave something that smells underneath their nose and ask to identify 

 

Cranial Nerve II - Optic 

· Vision 

· Count fingers or movement in all quadrants and periphery in each eye 

· Blink to threat in temporal and nasal quadrants if unable to participate 

· To test 

· Cover one eye and count fingers and then do the other one 

· Or try wiggling fingers 

· Make sure they are looking at you 

· If not alert (blink to threat) 

· Open eye and try to come in from side to check vision who is stuperous or in coma 

 

Cranial Nerve III -  Oculomotor 

· Eye movement 

· (moves eye in all directions except outward and down & in 

· Opens eyelid 

· Constricts pupil 

· Ptosis 

· Droopy eyelid 

 

Cranial Nerve IV - Trochlear 

· Eye movement 

· Moves eye down and in 

· Cross- eyed movement 

· People w/ damage to this nerve can't glance down (need to look down)  and have problems w/ going down stairs 

 

Cranial Nerve V - trigeminal 

· 3 branches 

· Ophthalmic  branch to scalp 

· Maxillary - corner of mouth to ear (pie shape) 

· Mandibular branch 

· Sensation to the face 

· Cornea and scalp 

· Opens jaw against resistance 

· Problems 

· May not be able to feel 
 

Cranial Nerve VI - abducens 

· Moves eyes outward (looks out to side) 

· EOMS: assessment of eye movement in all directions 

· Can have pt follow your finger in all movements (III, IV, & VI) 

· You can have patient follow finger in a circle 

 

Cranial Nerve VII - Facial 

· Moves the face 

· Taste (anterior 2/3 of tongue) 

· Closes eyelid 

· Test 

· Wrinkle forehead, raise eyebrows 

· Squint eyes like they have soap 

· Closes the eyelid 

· Smile 

· Face may not be symmetrical w/ problems (droopiness) 

· Count top teeth (should be same on each side) 

 

Cranial Nerve VIII - Acoustic 

· 2 branches 

· Acoustic (hearing) 

· Vestibular (balance) 

· To test 

· Rub fingers 

· Take a watch w/ loud 2nd hand up to ear to hear 

· Balance 

· Leaning to one side 

· Feel like they are going to fall 

· Feel dizzy  (spinning around) or vertigo (everything else is spinning - room spinning) 

 

Cranial Nerve IX - Glossopharangeal 

· Moves the pharynx 

· Swallow 

· Speech 

· Gag 

· To test 

· Have pt open mouth and say ahhhh (uvula  should go up) if you touch it - it should go down 

 

Cranial Nerve X – Vagus  

· Voice quality 

· Is the voice raspy or soft 

· That nerve may not be working 

· Parasympathetic nerve also 

 

Cranial Nerve XI - Spinal accessory 

· Checks spine 

· Turn head and elevates shoulder 

Cranial Nerve XII - hypoglossal 

· Move tongue 

 

Check  IX, X, XII all together 

· Test gag, swallow and speech together 

CN Tips: observe for nystagmus w/ EOMS (2-3 beats normal w/ lateral gaze) 

· Diplopia (double vision) – 

· Cover one eye, should clear if 6th nerve palsy (offer eye patch over good eye) 

· The reason for double vision is b/c eyes are not able to focus 

 

 

Motor Exam: 

· Use the motor grading scale to maintain objectivity and eliminate confusion 

	5/5
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Strong against resistance

	4/5
	Weak against resistance

	3/5
	Overcomes gravity; offers no resistance

	2/5
	Can't overcome gravity; moves w/ gravity eliminated (can't lift elbow or heel) or w/ no gravity they can move limb and when gravity added can't move 

	1/5
	Contracts muscle to stimulus (really tries to move limb but no movement)

	0/5
	No muscle movement


 

Assess hand grips for equality (only for strength)
Drift assessment 

· Test for motor weakness 

· Arm: hold arms out w/ palms up; eyes closed 

Pronator drift: Video
Pronator Drift
· Hands pronate (roll over) 

· Subtle weakness (NIHSS doesn't test for this) 

Motor drift : 

· Arm "drifts" downward 

Cerebella drift 

· Arm drifts back toward head or out to side 

 

· 10 seconds they need to hold their arms out 

Leg: no need to close eyes 

Motor: 

· Leg drifts toward bed 

· Leg you only hold for 5 seconds 

· If it begins to drift down, then they have a drift 

 

Movements are purposeful or non purposeful 

Purposeful 

· Picking at tubing or bed linens, scratching nose 

Localizing: moving toward or removing a painful stimulus 

· Must cross the midline 

· Occurs in the cortex 

Withdrawal 

· Pulling away from pain 

· Occurs in hypothalamus 

Non purposeful movement 

· Do not cross the midline 

Abnormal flexion: (Decorticate) Decorticate vs. Decerbrate Posturing
· Rigidly flexed arms and wrists 

· Fisted hands 

· Occurs in upper brainstem 
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Abnormal extension (Decerebrate) Decorticate vs. Decerbrate Posturing
· Rigidly 

· Rotated inward extended arms w/ flexed wrists and fisted hands 

· Occurs in midbrain or pons 
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Eliciting movements using central pain 

Trapezius pinch 

· Deep pressure to trapezius muscle 

Supraorbital pressure 

· Pressure under supraorbital ridge 

Sternal pressure 

· Knuckle pressure to sternum : Do not rub 

 

Peripheral Pain 

· Nail bed pressure may elicit a spinal cord reflex which can be reproduced in a brain dead patient 

· If they feel it, they will move arm away 

 

Apraxias -Aphasia vs. Apraxia
· Partial or complete inability to execute purposeful movements (even w/ strength or ability) 

Ideational 

· Inability to remember a command 

Ideomotor 


· Inability to formulate a plan to accomplish a task (scratch nose, brush teeth, draw a clock, comb hair) 

Speech 

· Motor speech programming errors 

· Word substitutions common 

Dressing 

· Neglect one side of body in grooming & dressing (especially right hemisphere & parietal injuries) 

· May put both arms in 1 sleeve or use toothbrush to comb hair) 

 

 

Cerebella testing:  Cerebellum responsible for :

· Assess coordination, smooth movement (synergy) and position sense 

· Weakness occurs on the side of the deficit 

· Observe for leaning on one side 

· Test finger to nose, making sure pt has to fully extend arm (eyes open) 

· Ataxia Ataxia
· Wavering or jerking of finger as it nears target 

· Heel bouncing along or falling off shin 

· Dysmetria Dysmetria
· Past pointing target 

· Nystagmus Video
· Jerky, rather than smooth, eye movements 

 

Sensory testing: 

· Best assessed w/ the cooperative pt but can be assessed by using pain 

Observe for symmetry of grimace or w/drawal of pain 

· Eyes closed 

· Use cheekbone, forearm & lower leg 

· Pt identifies which area and which or both sides 

· Note amt of grimace/withdrawal if using pain 

· Test enough to time to ascertain validity of responses 

· Want to ask if pain feels the same on each side 

 

Unconscious exam - assessment of brainstem and motor movement in response to pain 

· Observe breathing pattern 

· Position in bed and movement of extremities prior to stimulating patient 

· Note hemodynamics prior to starting exam 

· Use the least amt of stimulus first; voice or loud clap, shake then pain 

· Assess as many of the cranial nerves as you can 

· You may not be able to test all of them, but test as many as you can 

· You can't test sensation to face 

· Trocheal 

· Vagus nerve 

 

Cranial nerves: some will not be tested 

· Assess pupil size & reaction 

· Stimulate eyelashes; not any slight blink 

· Open eyelids and observe position of eyes and whether eyes are stationary or roving 

· Assess for blink to threat from center and all sides 

· Test corneal reflex by lightly touching cornea w/ wisp of cotton 

· Observe for facial symmetry (can see if nasal labia folds are the same) 

· Assess gag by touching each side of pharynx & noting movement, gag (touch each side of pharynx)  or grimace 

 

· Motor movement/muscle tone 

· Movement - observe for purposeful or non-purposeful movement, spontaneously or in response to pain (note posturing) 

· Tone 

· Lift arm 12-15 inches off bed and drop; a rapid drop signifies coma and a slow drop signifies consciousness 

· Assess legs by flexing knees while keeping heels on bed 

· Release knees ; the leg will externally rotate and drop rapidly 

· A normal leg slows to extend 

 

· Abnormal reflexes 

· Babinski Video
· Initial inflection of great toe in response to stroking of sole; up going toe is abnormal 

· Can go up side; if toe goes down first and then up =- no babinski; if toe goes up first and then down - yes to babinski 

· Grasp 

· Involuntary grasp  in response to stimulation of palm; abnormal in an adult 

· If automatically close hand and don't let go; then abnormal 

Doll's eye 

· If turn head to right - eyes should go to opposite side (normal brainstem) 

· Impairment of eye movement to opposite side when head is turned = damage to brainstem 

· No movement = loss of brainstem 

· Rolling eyes - 

 

· Neuro hemodynamics 

· Indicative of brainstem damage 

· BP: varies; 

·  initially higher to perfuse brain; 

·  during early herniation, alternately high or low; 

· late herniation is low and dependent on position 

Heart rhythm and rate 

· Tachy/brady syndrome to increase perfusion 

· Bradycardia in late herniation 

Respiratory patterns 

· Cheyne-stokes : something going on in the bilateral hemisphere 

· Central neurogenic hyperventilation: midbrain; upper pons 

· Like panting (40 rpm) 

· Apneustic: lower pons 

· Pt takes a breath and pause, then in and pause 

· Ataxic: medulla 

· Chaotic, deep, shallow 

 

Questions: 

 

· What's the earliest and most reliable indicator of increased Intracranial pressure? 

· Altered level of consciousness (can be irritable) 

 

· Which cranial nerves control eye movements? 

· 3,4,6 

 

· A pt whose had dysarthria and coughs when attempt to drink has weakness in which 3 cranial nerves? 

· 9,10,12 
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