Neurological Lecture
· STRUCTURE AND FUNCTION

· SUBJECTIVE DATA – HEALTH HISTORY QUESTIONS

· OBJECTIVE DATA – THE PHYSICAL EXAM

· ABNORMAL FINDINGS

STRUCTURE AND FUNCTION
· Central Nervous System (CNS)
    -includes brain & spinal cord

●Peripheral Nervous System

· 12 pairs Cranial nerves, 31 pairs Spinal nerves & all branches

· carries sensory message ( CNS from sensory receptors, motor messages from CNS( muscles/glans, autonomic messages that govern internal organs & blood vessels.



· Cerebral Cortex – outer layer of nerve cell bodies, look like “gray matter”, lacks myelin; center for Higher Functions: governs thought, memory, reason, sensation, voluntary movement. 
· Two Hemispheres: Left is dominant in 95% (including L-handers)

      - Each hemisphere is divided into 4 lobes with specific functions:


·   - Frontal Lobe: personality, emotion, intellect, voluntary movement
         - Broca’s area: mediates motor speech (expressive asphasia)




·   - Parietal Lobe: sensation 




·   - Occipital Lobe: primary visual receptor 




·   - Temporal lobe: primary auditory reception center
         - Wernicke’s area: language comprehension (receptive asphasia)



· Basal Ganglia: bands of gray matter buried deep within 2 cerebral hemispheres that form subcortical associated with motor system - controls autonomic associated movements of body (arms swings while walking) 

· Thalamus: main relay station. 
· Hypothalamus: a major control center with many vital functions: temp, HR, BP, sleep center, ant. & post. pituitary gland: regulator, & coordinator of autonomic nervous system activity & emotional status.
· Cerebellum: motor coordination of vol. movements, equilibrium, & muscle tone. It coordinates & smooths movements.
· Brainstem: central core of brain consisting of mostly nerve fibers:
    -Midbrain: mostly anterior portion: basic tubular structure of spinal cord which merges into thalamus and hypothalamus and contains many motor neurons and tracts.
    -Pons: enlarged area containing ascending & descending fiber tracts.
    -Medulla: cont. spinal cord in brain contains all ascending & descending fiber tracts connecting brain & spinal cord. Contains: vital autonomic centers (respiration, heart, GI) + nuclei for CN VIII-XII.  
· Spinal Cord: occupies upper 2/3rds vertebral canal. Connects brain to spinal nerves and mediates reflexes. Nerve cell bodies, are arranged on the anterior & posterior “horns.”
Pathways of the CNS

Crossed representation: L cerebral cortex receives sensory info from & controls motor function to the R side of the body. R cerebral cortex interacts with the L side of the body.
*all depends where it crosses the midline.
Sensory Pathways: monitor conscious sensation, internal organ functions, body position, reflexes.   It travels afferent fibers in peripheral nerve, then thru posterior (dorsal) root, ( into spinal cord.
· Spinothalamic Tract: Transmit pain, temperature, crude or light touch
· Posterior (Dorsal) Column: sensations of position, vibration, finely localized touch (stereognosis).
      Pain: perceived differently in extremities from organs; brain “map”, those not mapped…. pain is perceived as “referred” by another body part which were its neighbors in fetal development.
· Motor Pathways: 
· Corticospinal or Pyramidal Tract: they mediate vol. movement, very skilled, discrete (writing)..(higher motor system)
· Extrapyramidal Tracts: originate in motor cortex basal ganglia, brain stem, spinal cord that are outside the pyramidal tract….maintain muscle tone, control body movements…gross automatic movements, 

· Cerebellar system: coordinated movements, maintains equilibrium, helps maintain posture. 
· Upper Motor Neurons: located completely within the CNS; diseases: CVA, cerebral palsy, MS
· Lower Motor Neurons: located mostly in peripheral nervous system, cell body in ant gray column of spinal cord, nerve fiber extends ( muscle.  The “final common pathway” Examples: CN, spinal nerves of peripheral nervous systems.,. diseases: spinal cord lesions, polio, AMS.

The Peripheral Nervous System
Peripheral nerves carry input to CNS via sensory afferent fibers and deliver output from the CNS via the efferent fibers.

· Cranial Nerves: supply head & neck except Vagus which travels to heart, respiratory muscles, stomach, and Gall Bladder. 
· Spinal Nerves: named for the region of the spine from which they exit: 8 cervical, 12 thoracic, 5 lumbar, 5 sacral, 1 coccygeal. Enters & exits cord thru roots—sensory afferent fibers thru post or dorsal roots and motor efferent fiber through anterior or ventral roots.   Exit spinal cord in orderly ladder.  Each nerve innervates a part or segment of the body  
    -Dermatome: circumscribed skin areas supplied from 1 spinal cord/segment some                    overlap…helps if one is severed; the others take over and supply coverage for that area.
· Autonomic Nervous System: divided into somatic-which innervates the skeletal (voluntary) muscles; the autonomic fibers innervate smooth (involuntary) muscles, cardiac muscles, and glands. ANS mediates unconscious activity(maintains homeostasis of the body.
· Reflex Arc: involuntary, maintains balance, muscle tone. 4 types reflexes:

1) DTR’s- patellar 

2) Superficial- abdominal reflex 

3) Visceral – PERRAL 

4) Pathologic – Babinski   
These are all carried by a specific spinal nerve.
Deep Tendon Reflex (DTR) :  (1) an intact sensory nerve (afferent); (2) a functional synapse in the cord; (3) an intact motor nerve fiber (efferent); (4) the neuromuscular junction; and (5) a competent muscle.  See Figure 23-5, p666.
The Aging Adult

- General atrophy with steady loss of neurons in brain & spinal cord.

             - ↓muscle mass, tone, strength, impaired fine coordination & agility, loss or vibratory sense @ ankle, ↓ Achilles reflex, loss of position sense @ big toes, papillary miosis, irregular pupil shape, & ↓ papillary reflexes.

SUBJECTIVE DATA – HEALTH HISTORY QUESTIONS

1. Headache – onset, frequency, location, associated factors.




2. Head Injury – history of, location of, LOC, time?



 
3. Dizziness/Vertigo – distinguish which it is, time of day it occurs, activity, positional, onset.
4. Seizures – history?, onset, course, duration, motor activity, associated signs (eye rolling/lip smacking), postictal phase (confusion/HA/weakness),precipitating factors, meds, coping strategies.

5. Tremors – in hands/face, onset; worsen/relieved with anxiety, ETOH or rest.
6. Weakness-
 problems moving body parts?, general/local, associated factors.

7.  Incoordination – coordination problems?...balance walking? Falling?
8.  Numbness or tingling – any part of body? Pins…needles, onset, occur with activity?

9.  Difficulty swallowing – occur with solids or liquids, excessive drooling?
10. Difficulty speaking – problem forming words or saying what you intend, when start, how long last?
11. Significant past history – stroke? Spinal cord injury, meningitis, encephalitis, congenital defect, ETOH
12. Environmental/Occupational hazards – insecticides, organic solvents, lead/,  meds, ETOH, mood-altering drugs
OBJECTIVE DATA – THE PHYSICAL EXAM

· Preparation

· Screening neurologic examination- perform on all seemingly well persons who have NO significant subjective findings.
· Complete neurologic examination – perform on persons who have neurological complaints (headaches, specific weaknesses, loss of consciousness or decrease loc; or someone who has demonstrated signs of neurological dysfunction.
· Neurologic recheck –persons with on going neurological deficits that require periodic assessments.
· Equipment needed

· Penlight

· Tongue blade

· Cotton swab

· Cotton ball

· Tuning fork

· Percussion hammer

· Occasionally need: familiar aromatic substance 
Cranial Nerves see pages 672-676
·     I Olfactory – not routinely tested. 

  - Test those who: 

1. report loss of smell 

2. head trauma 

3. abnormal mental status 

4. presence of intracranial lesion
·     II Optic – test visual acuity and visual fields by confrontation
· III Oculomotor – opening eyelid, moving eye superiorly, medially, diagonally, constricting pupils, extraocular muscle movement
·     IV Trochlear – moving eye down & laterally, extraocular muscle movement
· VI Abducens – check pupils for size, regularity, equality, direct & consensual light reaction.  Assess EOM’s moving eyes laterally (right & left).
· V Trigeminal – 
· Motor function: mastication, clench, strength, movement
· Sensory function: light touch, (1) opthalamic (2) maxillary (3)mandible (COTTON  (Cotton Wisp)
· Corneal Reflex: blink reflex - normal(bilateral, (absent: lesion CN V)
Paralysis: CN VII

· VII Facial – 

· Motor function: smile, frown, close eyes tightly attempt to open, lift eyebrows, show teeth, puff cheeks. (Abnormals: muscle weakness, asymmetry, ptosis)

· Sensory function: Not routinely tested - suspect nerve injury. Test sense of taste - solution of sugar, salt, or lemon juice (sour).

· VIII Acoustic (Vestibulcochlear)
· Test hearing acuity normal conversation, whispered voice test, Weber, Rinne tests.
· IX Glossopharyngeal – Gag reflex 
· X   Vagus

· Motor function: “ahh” uvula & soft palate rise in midline and tonsillar pillar move medially. Note gag reflex on posterior pharyngeal wall. Note swallow.
· Sensory function: mediates taste on posterior 1/3 tongue, too hard to test. 

●    XI Spinal Accessory

-     Sternomastoid & trapezius muscles for equal size,   strength, resistive strength. Should shrug against resistance.

· XII Hypoglossal 
            -     Inspect tongue- no wasting/tremors, forward thrust (protrudes) in midline. Say “light, tight, dynamite”.  Clear!   

The Motor System –Inspect and Palpate

•Muscles










- Size: Compare R to L, normal for age & symmetric; asymmetric ( measure >1cm significant (obese difficult to assess muscle mass) Atrophy, Hypertrophy






- Strength: test muscle groups simultaneously, extremities, neck, trunk. Paresis, or paralysis





- Tone: normal degree of tension (contraction) in voluntary relaxed muscles; mild resistance to passive stretch.
 Testing tone: move extremity  through PROM: like a  “rag doll”  put each joint through full ROM. 
Each joint: normal( some resistance to movement.
 Flaccidity (hypotonic)          Spasticity/rigidity
 Parkinson-Cogwheel rigidity




- Involuntary Movements: no involuntary movements occur. If they occur note location, frequency, rate, amplitude. And note if they can be controlled at all. Tic, tremor, fasciculation (eye twitches), chorea, myoclonus   see p 710-11.
•Cerebellar Function
-  Balance Tests                                                         
   •Gait: walk 10-20’, turn, return to start point 

              smooth, rhythmic, effortless, 

              opposing arm swings coordinated, 

              turns smooth, 

              step length 15”
             Ataxia

   •Tandem walking: “heel-to-toe”- ↓ base of support ( accentuates problems with coordination & balance.
   •Romberg test: stand feet together, arms @ side, eyes closed, then have them hold that position for ≈ 20-30 sec. Should be able to maintain that position with some slight swaying. Positive- loss of balance: occurs with cerebellar ataxia (MS, ETOH), loss of proprioception, & loss of vestibular function.                                                                   
   •Shallow knee bend: perform shallow knee bend or hop in place, 1st on 1 foot, then the other. Demonstrates normal position sense. Aging & Obese excluded!
Coordination and skilled movements 
•Rapid alternating movements: 
(1) Pat knees with both hands, 
        lift up, turn hands over, 
        & pat the knees, with the backs of the hands. 
        Ask person to do this faster. 

        Look for equal turning, rhythmic pace.      

(2) Touch thumb to each finger on same hand, 

        start with index finger, reverse direction. 

        Quick and accurate. . 
             Lack of coordination, “dysdiadochokinesia” clumsy response—
•Finger-to-finger test: 

Eyes open, pt. uses index finger to: 

             touch your finger, 

             then their nose.

             Move your finger to a different spot.

             Movements: smooth, accurate.

             Dysmetria- clumsy movement with overshooting, Past-pointing-constant deviating to one side.
•Finger-to-Nose: 

Person closes eyes


Stretches out arms


Touches tip of nose with each index finger


Alternating hands & ↑ speed


Missing nose, ↓coordination( cerebellar disease

•Heel-to-shin test: 

Place heel on opposite knee


Run it down shin from knee ( ankle


Straight line(normal


Heel falls off shin

The Sensory System
  Assess intactness of peripheral nerve fibers, sensory tracts, and higher cortical discrimination.
· Person is alert, cooperative,



    Comfortable




  
 • Guidelines for sensory testing: test superficial pain, light touch, vibration in a few distal locations, Stereognosis - ALL necessary for anyone who is asymptomatic.
 Complete testing of the sensory system is necessary for anyone with neuro symptoms or if you find symptoms on screening.



  
     • Spinothalamic Tract
 -  Pain: ability to perceive pin prick -  “dull”, “sharp” randomly. Hypalgesia ↓, Analgesia○, Hyperalgesia ↑                                                                        
 -  Temperature: test only when pain sensation is abnormall; otherwise omit; fill 2 test tubes with water hot & cold apply to skin in random order. Or tuning fork metal is cold when touched to skin.                                                         
      -  Light touch: wisp of cotton to skin @ random sites @ irregular intervals. Arms, forearms, hands, chest, thighs, legs. Responds when touched. Compare symmetric points. Hypoesthesia↓, Anesthesia○, Hyperesthesia↑. (sensation)                                                             
●Posterior Column tract
  -- Vibration: 

Ability to feel vibrations of tuning fork over bony prominences. 
Low-pitched tuning fork (128 Hz- 256 Hz) has slower decay. 
Hold the base of the fork on the bony surface of the fingers and great toe, have them tell you when the vibration starts and stops. 

If no vibrations are felt then move more proximally and test the ulnar and ankles etc until vibrations are felt and record theses. 

Peripheral Neuropathy ( vibration is not felt in the distal extremities but improves as you move more proximally up the extremity.
  -- Position (Kinesthesia): 

Ability to perceive passive movements of the extremities. 

Move a finger or the big toe ↑ or ↓ and; 

Ask the person to tell you which way it is moved. 

Done with eyes closed. Hold the digit by the sides!
--Tactile Discrimination (Fine touch)

          Measures the discrimination ability of the sensory cortex.
· Stereognosis: test’s the ability to recognize objects by feeling their forms, sizes, and weights. Astereognosis
· Graphesthesia: ability to “read’ number by having it traced on the skin. It is a good measure of sensory loss for arthritis.
· Two-point discrimination: ability to distinguish the separation of 2 simultaneous pin pricks on the skin. Note the distance at which the person no longer perceives 2 separate points. Most sensitive in fingertips least on upper arms, thighs, back. If there is an ↑ in the distance to identify 2 separate points ( sensory cortex lesion.
· Extinction: simultaneously touch both sides of body @ same point; ask to state how many sensations are felt and where they are…normally both are felt. Abnormal( 1 felt and recognized with a lesion.
· Point location: touch skin, withdraw stimulus promptly. Have them point to where you touched them. Unable with sensory cortex lesion to locate spot.
Stretch, or Deep Tendon Reflexes
●Technique:  measurement of stretch reflexes reveals intactness of reflex arc at specific spinal levels as well as the normal override on the reflex of the higher cortical levels.



1). Limb relaxed, muscle partially stretched


2). Short blow onto muscle’s insertion tendon with reflex hammer.


3). Compare L to R sides
·  Grading
    
4+ Very brisk, hyperactive with clonus, indicative of disease

     
3+ Brisker than average, may indicate disease

     
2+ Average, normal

     
1+ Diminished, low normal

0   No response

Clonus, Hyperreflexia, Hyporeflexia
· Reinforcement: technique to relax the muscles & enhance the response. (Have person perform isometric exercises in a muscle group away from the one being tested).







· Biceps reflex (C5-C6): support forearm on yours; (relaxes & partially flexes the arm. Place your thumb on the biceps tendon and strike a blow on your thumb ( contraction of the biceps muscle and flexion of the forearm.
· Triceps reflex (C7-C8): limp arm, suspend it upper arm, strike the triceps tendon directly just above the elbow ( extension of forearm or hold wrist across chest to flex the arm @ elbow, tap the tendon.
· Brachioradialis reflex(C5-C6): hold thumbs to suspend forearm in relaxation. Strike forearm directly, about 2-3cms above radial styloid process( flexion & supination.
· Quadriceps reflex “Knee Jerk”(L2-L4): lower legs dangle freely to flex knee and stretch tendons; strike the tendon directly just below patella( extension of lower leg normal!
· Achilles reflex (L5-S2): knee flexed, hip externally rotated, hold foot in dorsiflexion, strike the Achilles tendon directly(foot plantar flexes agst your hand!
-Clonus: with hyperactive reflexes: support lower leg in one hand, with other hand, move the foot up & down a dew times to relax the muscle.  Then stretch the muscle briskly dorsiflexing the foot.  Hold the stretch ( you feel no further movement. With clonus you feel and see rapid rhythmic contractions of calf and movement of the foot.
· Superfilical reflexes:
       
Receptor are in the skin not in the muscles.
 
-Abdominal reflex- Upper (T8-10), Lower (T10-12): supine position, knees slightly bent. Handle of reflex hammer, stroke the skin. Move from the side of the abdomen toward the midline @ both the upper & lower abdominal levels(ipsilateral contraction of abdominal muscle with observed deviation of umbilicus toward the stroke. Obese(pull the skin to the opposite side and feel it contract toward the stimulation.

-Cremasteric reflex (L1-2): male-stroke inner aspect of thigh with reflex hammer,  note elevation of ipsilateral testicle.

-Plantar reflex (L4-S2): draw a light stroke up lateral side of the sole of foot and inward across ball of foot(plantar flexion all toes and inversion and flexion of forefoot. Abnormal dorsiflexion of big toe and fanning which is a positive Babinski sign (which is “normal in infants”)
ABNORMALITIES IN MUSCLE MOVEMENT

· Paralysis: decreased/loss of motor power d/t problem with motor nerve or muscle fibers. Cause: trauma, MS…
· Fasciculations: rapid, continuous twitching of resting muscle or part of muscle, without movement of limb, that can be seen or palpated. Fine (disease)/coarse(cold exposure)
· Tic: repetitive twitching of muscle group at inappropriate times, emotional, tardive dyskinesias
· Myoclonus: rapid, sudden jerk/short series of jerks at fairly regular intervals (hiccups), ie falling asleep leg jerk; myoclonic jerks severe with grand mal seizures
· Rest tremor: coarse, slow (3-6/sec) partly or completely disappears with voluntary movement, “pill rolling” tremor of Parkinsonism.
· Intention tremor: rate varies; worse with voluntary movement, occurs with cerebellar disease and MS. Essential tremor (elderly)—emotional…Inderal helps.
· Chorea: sudden, rapid, jerky, purposeless movement involving limbs, trunk, or face. Occurs at irregular intervals, not rhythmic or repetitive, some are initiated. All are accentuated by voluntary acts. Disappears with sleep. Huntington’s disease
· Athetosis: slow, twisting, writhing, continous, movement, resembling a snake. Involves distal part of limb more than the proximal part. Cerebral palsy.  Disappears with sleep. Hand: some fingers are flexed and some are extended.
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