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Nervous System – Ch 56



The nervous system is complex.  It is the body’s 

internal communication network.  It coordinates all 

body functions.



The structures of the nervous system collect and 

interpret voluntary and involuntary motor & sensory 

stimuli



The nervous system is divided into the Central and 

Peripheral (CNS and PNS) and autonomic nervous 

system (ANS)
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Structures and Functions of the 

Nervous System



Cells of the nervous system:



Neurons:  the primary functional unit of the 

nervous system



Characteristics:



Excitability



Conductivity



Influence



Cell body, axon, dendrites, myelin sheath
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Glial cells



AKA glia or neuroglia



Divided into microglia and macroglia



Types of glial cells:



Oligodendrocytes



Astrocytes



Ependymal cells



Microglia 
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Fig. 56-1. Structural features of neurons: dendrites, cell body, and axons.
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

Nerve impulse



Nodes of Ranvier



Synapse



Neurotransmitters



Polarization



Na and K channel pumps
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Central Nervous System



Spinal Cord:



Ascending tracts



Descending tracts



Reflex arc
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Central Nervous System

Brain Structures:

Cerebrum:



Cerebral hemispheres



Lobes:  frontal, parietal, occipital, temporal



Broca’s area – speech (expressive)



Wernicke’s area – understanding language 

(receptive speech)
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Fig. 56-3. Left hemisphere of cerebrum, lateral surface, showing major lobes and areas of the brain. 
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Basal ganglia



Thalamus



Hypothalamus



Limbic system



Hippocampus
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

Brain Stem



Pons



Medulla oblongata



Cerebellum – coordination/balance/posture



Ventricles



Cerebrospinal fluid
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Fig. 56-4. Major divisions of the central nervous system (CNS). 
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Peripheral Nervous System



Cranial and Spinal nerves



12 pairs cranial nerves



31 pairs of spinal nerves



Dermatomes
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Fig. 56-6. The cranial nerves are numbered according to the order in which they leave the brain. 
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Autonomic Nervous System



Sympathetic nervous system



Fight or Flight



Parasympathetic nervous system



Conserves energy
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Cerebral Circulation



Blood supply to brain 



Circle of Willis



Anterior and posterior circulation



Blood brain barrier



	

	
[image: image18.emf]Structures and Functions of Nervous 

System

2012

18

Fig. 56-8. Arteries at the base of the brain. The arteries that compose the circle of Willis are the two anterior

cerebral arteries joined to each other by the anterior communicating cerebral artery and to the posterior

cerebral arteries by the posterior communicating arteries.
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Fig. 56-7. Arteries of the head and neck. Brachiocephalic artery, right common carotid artery, right subclavian

artery, and their branches. The major arteries to the head are the common carotid and vertebral arteries. 
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Protective Structures



Skull



Meninges



Dura mater



Subdural space



Arachnoid



Subarachnoid space



Pia mater



CSF



Vertebral column
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Fig. 56-9. The vertebral column (three views).
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Gerontologic Considerations



Loss of neurons



↓ brain weight



↓ cerebral blood flow



↓ CSF production



↓ nerve conduction



↓ ability to maintain 

body temperature



Orthostatic BP



↓ memory, vision, 

hearing, taste, smell, 

vibration and position 

sense, muscle strength, 

and reaction time



↓ balance and 

coordination
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Neurological Assessment



History



Biographical and demographical



Current health



Symptom analysis



Past health history – childhood illnesses/vaccines, 

major illnesses/hospitalizations, medications, growth 

and development



Family health history



Psychosocial history



Review of systems
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Neuro assessment cont.



Physical assessment:



VS



Mental status



Cranial nerves



Motor system



Sensory function



Light touch



Pain and temperature



Vibration and position sense



Reflexes



Cerebellar function
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Diagnostic Testing



Skull & spinal x-ray



CT scan / MRI 



PET



Carotid duplex



EEG



EMG



Lumbar puncture



Cerebral angiograpy 
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Fig. 56-14. Normal images of the brain. 

A,

CT scan. 

B,

MRI.
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Fig. 56-13. Cerebral angiogram illustrating an arteriovenous malformation (arrow).



	

	
[image: image35.emf]2012



	

	
[image: image36.emf]2012


	

	
[image: image37.emf]2012



	

	
[image: image38.emf]A patient experiencing an activation of the 

sympathetic nervous system will exhibit:

1.

A decrease in blood pressure

2.

A decrease in heart rate

3.

An increase in blood pressure

4.

An increase in peristalsis
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Neurological Assessment

History

Biographical and demographical

Current health

Symptom analysis

Past health history – childhood illnesses/vaccines, major illnesses/hospitalizations, medications, growth and development

Family health history

Psychosocial history

Review of systems















Looking at current medications for side effects that affect neuro system – opiods, sedatives
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Diagnostic Testing

Skull & spinal x-ray

CT scan / MRI 

PET

Carotid duplex

EEG

EMG

Lumbar puncture

Cerebral angiograpy 
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Pg 1421-2 gives nursing interventions for common diagnostic testing – should read and understand this.



CT/ MRI – injection of dye so avoid if patient with allergy to iodine or shell fish.  MRI no metal objects in body, must sign consent.





PET = positron emission tomography.  Looks at brains metabolic activity by detecting how quickly tissues consume radioactive isotopes.  Very expensive and has limited use.  Very good at identifying diseased tissue however.  Used to diagnosing parkinsons, alzheimers disease, MS, CA with mets, stroke.



EEG – hold antiseizure meds before – sometimes hold sedatives too, depends on what trying to diagnose





EMG – records a muscles electrical impulses to help distinguish lower motor neuron disorders from muscle disorders.  A needle electrode is inserted into a muscle, the muscles electrical discharge is then measured.  Helps diagnoses various neuromuscular disorders.





Diagnostic Testing
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Structures and Functions of the Nervous System

Cells of the nervous system:

Neurons:  the primary functional unit of the nervous system

Characteristics:

Excitability

Conductivity

Influence

Cell body, axon, dendrites, myelin sheath
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Characteristics:

Excitability – or the ability to generate a nerve impulse

Conductivity – or the ability to transmit the impulse to other portions of the cell

Influence - The ability to influence other neurons, muscle cells, and glandular cells by transmitting nerve impulses to them.

Cell body – contains the nucleus and cytoplasm and is the metabolic center of the neuron.

Dendrites are short processes extending from the cell body.  They receive nerve impulses from the axons of other neurons and conduct impulses toward the cell body

Axon functions to carry nerve impulses to other neurons or to end organs.

Myelin sheath may be around certain axons – acts as an insulator and helps conduct impulses.



Neurons can regenerate and replicate with stem cell transplants – much research is being conducted on this.  Without the stem cells, neurons in the brain cannot regenerate/replicate (nonmitotic)
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Fig. 56-6. The cranial nerves are numbered according to the order in which they leave the brain. 















Nerves:				Motor/Sensory

On (Olfactory)			Some (I)

Old (Optic)				Say (II)

Olympus (Occulomotor)			Marry (III)

Tiny (trochlear)			Money (IV)

Tops (Trigeminal)			But (V)

A (Abducens)				My (VI)

Finn (facial)				Brother (VII)

And (Acoustic/Auditory)			Says (VIII)

German (Glossopharyngeal)		Bad (IX)

Viewed (Vagus)			Business (X)

Some (Spinal)			Marry (XI)

Hops (Hypoglossal)			Money (XII)
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Fig. 56-14. Normal images of the brain. A, CT scan. B, MRI.
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Fig. 56-9. The vertebral column (three views).
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Fig. 56-8. Arteries at the base of the brain. The arteries that compose the circle of Willis are the two anterior

cerebral arteries joined to each other by the anterior communicating cerebral artery and to the posterior

cerebral arteries by the posterior communicating arteries.
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Fig. 56-13. Cerebral angiogram illustrating an arteriovenous malformation (arrow).















Cerebral angiograpm – done to dx abscesses, aneurysms, hematomas, bleeding, AV malformations, arterial spasms, tumors, and blood clots



Catheter inserted into femoral or brachial artery,  inject with dye.  Monitor site for bleeding, hematoma, peripheral circulation.  Frequent VS.



Post procedure – sand bag, bedrest X4 hours, keep extremity straight, plug, neurovascular checks

34
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Diagnostic Studies of Nervous System






Structures and Functions of Nervous System

2012



9

Fig. 56-3. Left hemisphere of cerebrum, lateral surface, showing major lobes and areas of the brain. 
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Fig. 56-4. Major divisions of the central nervous system (CNS). 
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Fig. 56-1. Structural features of neurons: dendrites, cell body, and axons.















Synaptic cleft – space between 2 neurons



Node of ranvier – able to jump from node to node – (saltatory – or hopping)
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T Angioplasty of a stenotic basilar artery. A, Severe stenosis within the lower third of the basilar artery (arrow) in a patient with recurrent ischemia despite
al medical therapy including warfarin. B, Results after elective stenting (arrow at position of stent). Reprinted, with permission, from Gomez and Orr."®

-

riaht 2001. American Medical Association.
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AKA spinal tap.  Analyzes CSF.  Contraindicated with increased intracranial pressure.



Needle is inserted into subarachnoid space in lumbar region, below level of SC around L3-L4 or L4-L5. Done in this area because SC not there and also a larger subarachnoid space.  SC ends around L1or L2. Collects CSF to assess for disease.



Patient may have a headache after the procedure for hours to days due to excess CSF leakage – maintain bedrest.  



Other complications = infection, disk damage, brain herniation.



Never do LP on patient with suspected cranial bleed, tumor, increased ICP, or masses = herniation downward of brain tissue



Patient lies still during the procedure – side lying, knees to abdomen (seperates vertebrae for ease of needle insertion).



Post procedure bed rest for 3 hours to prevent headache.  Encourage fluids to restore CSF volume.
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FIGURE 69-7 Lumbar puncture. Position the client laterally, with the knees drawn up to the ab-
domen and the chin brought down to the chest. This position increases the spaces between the ver-
tebrae. The sterile lumbar puncture needle is inserted as shown, between the third and fourth (or

fourth and fifth) vertebrae and enters the subarachnoid space.













A patient experiencing an activation of the sympathetic nervous system will exhibit:

A decrease in blood pressure

A decrease in heart rate

An increase in blood pressure

An increase in peristalsis
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The purpose of reflex assessment is:

To assess pain response

To assess the spinal nerve function

To assess the cranial nerve function

To assess the PSN
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Probes to head, clean hair with shampoo before and after test, quiet room, little electrical interferences.  Avoid stimulants 24-48 (caffeine) hours before test.  Hold antiseizure meds and antidepressants for 24 hours.  Check for seizure activity, brain waves and brain death.
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OCULAR REFLEX TESTS

e ST T S T e
Oculocephalic (doll’s eyes) reflex

To test: Hold the eyelids of the comatose patient open and briskly turn head to one side, then briskly turn
head to the other side. Observe eye movements. Reflex is normal if eyes deviate to opposite direction when
head is turned. (From Thelan.

Oculovestibular reflex (cold caloric test)

To test: Physician injects 20-50 ml ice water into external ear canal.
Reflex is normal if there is a quick, nystagmus-type deviation of
both eyes toward the irrigated ear. (From Thelan.'?®)
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Forearm flexion – tapping the biceps brachii tendon



Forearm extension – tapping the triceps brachii tendon at the elbow



Elbow flexion, supination of forearm and flexion of fingers – tapping the styloid process of the radius about 1-2 inches above the wrist.



Leg extension – tapping quadriceps femoris tendon just below the patella



Plantiflexion of the foot – tapping the achilles tendon.



Picture from black and hawk text.
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FIGURE 69-2 Deep tendon (muscle-stretch) reflexes. A, Biceps jerk (C5-6). B, Triceps jerk (C7-8).
C, Brachioradial jerk (C5-6). D, Patellar reflexes (L2-4). E, Ankle jerk (S1-2).
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FIGURE 69-3 Babinski’s reflex. A, Test maneuver: Using a
blunt point, scratch the sole of foot as shown. B, Normal re-
sponse (absence of Babinski’s response) is plantiflexion of the
toes. C, Abnormal response (presence of Babinski’s response) is
dorsiflexion of the big toe and often a fanning of the other toes.
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The purpose of reflex testing is to see the response of the spinal nerves and how they conduct information to the brain and then back to the periphery.
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The Neurologic System 2005

FIGURE U16-6 Patellar reflex and neural pathway involved in the reflex response. (From Thi-
bodeau, G., & Patton, K. [2003]. Anatonry and physiology [Sth ed., p. 430]. St. Louis: Mosby.)

Cerebral hemisphere
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FIGURE U16-7 The ventricles of the brain produce and circulate cerebrospinal fluid. (From Thi-
bodeau, G., & Patton, K. [2003]. Anatonry and physiology [Sth ed., p. 378]. St. Louis: Mosby.)
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GCS is invalid with the following:



Patient is intubated or can not talk

Eyes are swollen shut

Doesn’t speak English

Hearing loss

Blind

Aphasic

Paralyzed or hemiplegic



Score decrease by 2 point or indicates deterioration

Score of 8 = coma or serious brain injury
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TABLE 57-5 | el ELUNR LT ERTE] [
Category of
Response Appropriate Stimulus Response Score
Eyes Open * Approach to bedside Spontaneous response 4
© Verbal command Opening of eyes to name or command 3
e Pain Lack of opening of eyes to previous stimuli but opening to pain 2
Lack of opening of eyes to any stimulus 1
Untestable U
Best Verbal Response o Verbal questioning with maximum Appropriate orientation, conversant; correct identification of self, 5
arousal place, year, and month
Confusion; conversant, but disorientation in one or more spheres 4
Inappropriate or disorganized use of words (e.g., cursing), lack of 3
sustained conversation
Incomprehensible words, sounds (e.g., moaning) 2
Lack of sound, even with painful stimuli 1
Untestable U
Best Motor Response o Verbal command (e.g., “raise your Obedience of command 6
arm, hold up two fingers”) Localization of pain, lack of obedience but presence of attempts to 5
« Pain (pressure on proximal nail remove offending stimulus
bed) Flexion withdrawal,* flexion of arm in response to pain without 4
abnormal flexion posture
Abnormal flexion, flexing of arm at elbow and pronation, making a 3
fist
Abnormal extension, extension of arm at elbow usually with 2
adduction and internal rotation of arm at shoulder
Lack of response 1
Untestable U

*Added to the origi

1 scale by many centers.
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A & B.  

D. Opisthotonic posturing – means extreme arching of back with retraction of head
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Decorticate and decerebrate posturing. A, Decorticate response.
Flexion of arms, wrists, and fingers with adduction in upper extremities. Extension,
internal rotation, and plantar flexion in lower extremities. B, Decerebrate re-
sponse. All four extremities in rigid extension, with hyperpronation of forearms
and plantar flexion of feet. €, Decorticate response on right side of body and
decerebrate response on left side of body. D, Opisthotonic posturing.
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Neuro assessment cont.

Physical assessment:

VS

Mental status

Cranial nerves

Motor system

Sensory function

Light touch

Pain and temperature

Vibration and position sense

Reflexes

Cerebellar function
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Page 1420 in text book has medical terminology for abnormal assessment findings. Should know this table. Know what the words mean.



Bedside neuro exam:

Orientation

Pupils – PERRLA

EOM

Smile

Eye brow lift

Close eyes tight

Stick out tongue, move side to side

Speech clear

Swallow ok

Moves all extremities equal and strong 

	hand grasp

	push/pull

Sensation to all extremities

Arm drift



Glascow coma scale
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Brain Stem

Pons

Medulla oblongata

Cerebellum – coordination/balance/posture

Ventricles

Cerebrospinal fluid
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Brain stem = controls involuntary reflexes and vital functioning of the body – respiration, HR, BP.  CN III-	XII originate in brain stem



	-Pons = connects mid brain and medulla.  Relays impulses to the brain centers and lower spinal centers.  CN V, VI, VII, VIII originate in pons.

	-medulla oblongata – controls breathing, sneezing, coughing, salvation, vomiting, & vasoconstriction.  CN IX, X, XI, & XII originate in medulla



Cerebellum 1/5th size of cerebrum.  Primarily involved in coordinating movement, equilibrium, muscle tone and proprioception.  Located under occipital lobe



4 ventricles in brain and act as supporting structures and are important in regulating neuronal function and physical support of the brain.  They are fluid-filled cavities and connect with one another and the spinal cord



CSF – circulates within the subarachnoid space that surrounds the brain, brainstem, and spinal cord.  This fluid provides cushioning for the brain and SC, allow fluid shifts from the cranial cavity to the spinal cavity and carries nutrients.  CSF is continually being formed, The ventricles and central canal are normally filled with an average of 135 ml of CSF.  Produce 20-30 ml/hour of CSF.







S
B

e

S —————
Vessics

Cotrospinl it





2012

Cerebral Circulation

Blood supply to brain 

Circle of Willis

Anterior and posterior circulation

Blood brain barrier
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Cerebral circulation is complex.  Take about 20% of cardiac output. 



Arterial blood supply is divided into 2 sections – anterior and posterior.



The brain has no reserves of oxygen or glucose, so with inadequate blood supply, irreversible brain damage can occur in 2-5 minutes.



Blood supply to brain comes from 2 pairs of arteries – internal carotid arteries supply anterior circulation and verebral arteries supply posterior circulation



At base of the brain, the cerebral arteries are connected by their communicating branches into an arterial circle = circle of willis  the purpose of it is to ensure circulation if one of the main blood vessels in interrupted.



Blood brain barrier – A physiologic barrier between blood capillaries and the brain tissue.  Helps maintain and protect the homeostasis of the brain tissue by selective capillary permeability.  Maintains an optimal and stable chemical environment for neurons.  Protects the brain from toxins and chemicals.
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Protective Structures

Skull

Meninges

Dura mater

Subdural space

Arachnoid

Subarachnoid space

Pia mater

CSF

Vertebral column
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Skull has 8 bones and 14 facial bones



Meninges – 3 connective tissue layers between the skull and brain – act to protect the brain and spinal cord



Epidural space – above dura, below skull



Dura mater – outermost layer



Subdural space – lies between dura mater and arachnoid layer



Arachnoid – middle layer



Subarachnoid space – lies between arachnoid and pia mater.  Within this pace are cerebral arteries and veins, CSF 	circulates through this space to cover surface of brain.



Pia mater – inner most layer.  Rich in small blood vessels & supplies brain with large amount of blood.  Supporting 	structure of the blood vessels.



CSF – a clear, colorless fluid that circulates through the ventricles and within the subarachnoid space of brain and spinal cord.  About 100-160 ml circulates. 2/3 of CSF is made in the ventricles of the brain.  500 ml produced daily.  Circulates and absorbed in arachnoid.  Purpose of CSF:  cushions the CNS, removes metabolic wastes, provides nutrition, maintains normal ICP.



Vertebral column – protects spinal cord, supports head, and provides flexibility.  33 individual vertebrae.  Held together by ligaments.  Disk between each and an opening down center for spinal cord.
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Gerontologic Considerations

Loss of neurons

↓ brain weight

↓ cerebral blood flow

↓ CSF production

↓ nerve conduction

↓ ability to maintain body temperature

Orthostatic BP



↓ memory, vision, hearing, taste, smell, vibration and position sense, muscle strength, and reaction time

↓ balance and coordination
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Elderly  - sluggish reflexes, decreased motor and sensory responses.↓
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Fig. 56-7. Arteries of the head and neck. Brachiocephalic artery, right common carotid artery, right subclavian

artery, and their branches. The major arteries to the head are the common carotid and vertebral arteries. 
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iT 16 Cognitive and Perceptual Disorders

Cervical

Thoracic

Lumbar

Sacral

FIGURE U16-12 Dermatomes (segments of the spinal cord) indicate distribution of spinal nerves.
Solid lines divide the regions of the spinal cord (i.e., cervical, thoracic, lumbar, sacral). Dotted lines
indicate dermatomes. A, Torso and limbs. B, Anterior chest. C, Perineum. D, Feet. Dermatomes are
used during assessment to identify specific areas of sensory impairment (e.g., touch, pain, tempera-
ture).
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Autonomic Nervous System

Sympathetic nervous system

Fight or Flight

Parasympathetic nervous system

Conserves energy
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ANS – contains motor neurons that regulate involuntary functions of visceral organs and supply nerves to smooth and cardiac muscles and the glands.  It is activated by the hypothalamus, brain stem, and SC via nerves.



SNS – is activated during internal and external stress situation.  Responses include:  increased BP, HR, vasoconstriction of peripheral blood vessels, inhibition of gastrointestinal peristalsis and broncho dilation.  Cell bodies for the nerves are located at T1-L2.  Norepinephrine is neurotransmitter released.



PNS – is involved with functions associated with conservation of energy = decreased HR, BP RR, stimulates GI peristalsis.  Cell bodies are located in brain stem and spinal segments S2-S4.  Acetylcholine is neurotransmitter released.
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Peripheral Nervous System

Cranial and Spinal nerves

12 pairs cranial nerves

31 pairs of spinal nerves

Dermatomes
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PNS consists of CN and SN.  



CN = can be motor, sensory or both.  They are responsible for sensation, voluntary control of muscles, and autonomic functions.  Also assist with special senses – vision, hearing, smell and taste.



SN – arise from segments of spinal cord, are both motor and sensory always



Dermatome – a nerve map – shows where each SN innervates specific areas of the body
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Nerve impulse

Nodes of Ranvier

Synapse

Neurotransmitters

Polarization

Na and K channel pumps
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Nodes of ranvier = periodic interruptions of the myelin sheath – impulses jump



Nerve impulse – when a neuron isn’t conducting an impulse is in a “resting” state.  Nerve fibers are polarized at a resting state.  The inside of cell is negative compared to outside.  Na outside, K inside.  When a stimulus occurs, the polarization changes rapidly and Na goes into cell and K comes out.  This is called depolarization of the cells/neurons.  Once the stimulus is done or removed, the neuron goes back to resting state = repolarization.



Synapses = crucial to nerve function.  Small spaces between neurons and their targets.  As the message travels down the neuron, it reaches a synapse that it must jump to get to next neuron to continue transmitting impulse.

	-2 types of synapses = chemical and electrical

Chemical = neurotransmitters are discharged into the space to propel the message.  Neurotransmitters excite inhibit, or modify signals.  Examples of excitatory neurotransmitters = acetylcholine, norepinephrine, epinephrine, histamine, seratonin, and dopamine.  Inhibitatory neurotransmitters are dopamine, gamma-aminobutyric acid (GABA) and glycine.  Dopamine can be both depending on what part of the body it is working at.



Electrical synapse = electrical nerve impulses of two cells cross directly through small seperation – found in smooth and cardiac muscle cells.



Medications can have an effect on the neurotransmitters to enhance or inhibit.
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Central Nervous System

Brain Structures:

Cerebrum:

Cerebral hemispheres

Lobes:  frontal, parietal, occipital, temporal

Broca’s area – speech (expressive)

Wernicke’s area – understanding language (receptive speech)
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Brain is the largest & most complex part of the nervous system.  It collects, integrates and interprets all stimuli



The cerebrum gives us the ability to think and reason:  it is divided into 2 hemispheres (right and Left)



Each hemisphere is divided into 4 lobes.



Frontal lobe – controls higher cognitive function, memory retention, voluntary eye movement, voluntary motor movement, & expressive speech (Brocca), & problem solving ability



Temporal lobe – receptive speech (Wernicke), auditory, integration of somatic, visual, & auditory data



Parietal lobe – spacial orientation



Occipital lobe - visual







Central Nervous System
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Basal ganglia

Thalamus

Hypothalamus

Limbic system

Hippocampus
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Basal ganglia – located in the cerebrum and midbrain.  Function includes the initiate, execution, and completion of voluntary movements, learning, emotional response, and automatic movements associated with skeletal muscle activity, such as swinging of the arms while walking, swallowing saliva, and blinking.  This is affected with Parkinsons Disease.



Thalamus – lies above the brainstem and is the major relay center for sensory and other afferent inputs to the cerebral cortex.



Hypothalamus – located inferior to the thalamus and slightly in front of the midbrain.  It regulates the ANS and endocrine system.



Limbic system near the inner surfaces of the cerebral hemispheres and is concerned with emotion, aggression, feeding behavior, and sexual response.



Hippocampus = converts short term memory into long term memory – disease is here for Alzheimer's disease



10





o Bl gangla
= Thalsmus

S Hypothalamus
= Limbicsystem
o Hippocampus





2012

Central Nervous System

Spinal Cord:

Ascending tracts

Descending tracts

Reflex arc
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Spinal cord = primary path for nerve impulses traveling between the body and brain.  SC transmits messages that coordinate movement and sensation



SC originates in foramen magnum and ends at L2.  It is a continuation from medulla oblongata.  Below T12 (L2) an extension of the SC called the cauda equina which contains spinal nerves that continue downward before passing out between the vertebrae.  SC consist of 31 segments, each giving rise to a pair of spinal nerves.  SC is covered in meninges like brain.  SC has ascending (sensory) pathways and descending (motor) pathways.  Sensory relays information from periphery  to SC and SC to brain.  Motor relays information from brain to SC to periphery.



Spinal nerves are always both sensory and motor where cranial can be either or both



Relfex arc – an involuntary response to a stimulus – reflex of knee.
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Nervous System – Ch 56

The nervous system is complex.  It is the body’s internal communication network.  It coordinates all body functions.

The structures of the nervous system collect and interpret voluntary and involuntary motor & sensory stimuli

The nervous system is divided into the Central and Peripheral (CNS and PNS) and autonomic nervous system (ANS)
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The CNS consists of the brain and spinal cord 



The PNS consists of the cranial and spinal nerves and components of the ANS



The ANS is responsible for fight or flight reactions in the body (involuntary body responses)
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Glial cells

AKA glia or neuroglia

Divided into microglia and macroglia

Types of glial cells:

Oligodendrocytes

Astrocytes

Ependymal cells

Microglia 
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Glial cells provide support, nourishment and protection to neurons

Glial cells are 5-10 times more numerous than neurons

Various types with description in book – don’t need to know for test.
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The Neurological System

Shelly Bussard, MSN, RN, ACNS-BC, CNE
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