CHAPTER 15:  Musculoskeletal pp. 497 - 558
1. Structure and Function of Joints
a. Articular joints = joint capsule and articular cartilage; synovium and synovial fluid, intra-articular ligaments, and juxta-articular bone.
b. Nonarticular structures = periarticular ligaments, tendons, bursae, muscle, fascia, bone, nerve and overlying skin.
c. Ligaments = ropelike bundles of collagen fibrils that connect bone to bone.
d. Tendons = collagen fibers connecting muscle to bone.
e. Bursae = pouches of synovial fluid that cushion the movement of tendons and muscles over bone or other structures
2. Types of joints
a. Synovial = freely movable (knee, shoulder)
i. Structure of Synovial Joints
1. The bones don’t touch each other
2. Covered by articular cartilage and separated by a synovial cavity
3. Synovial membrane lines the  synovial  cavity and secretes viscous lubricating fluid (synovial fluid)
4. The membrane is attached  at the margins of the articular cartilage and pouched or folded to accommodate joint movement
5. Joint capsule surrounds the synovial membrane (strengthened by ligaments)
ii. Types of Synovial Joints
1. Spheroidal (ball and socket) = convex surface in concave cavity  flexion, extension, abduction, adduction rotation, circumduction 
a. Ex. Shoulder & hip
2. Hinge = flat planar  motion in one plane; flexion and extension
a. Ex. interphalangeal joints of hand & foot, and elbow
3. Condylar = convex or concave  movement of two articulating surfaces not dissociable 
a. Ex. Knee and TMJ
b. Cartilaginous = slightly movable (vertebral bodies of the spine)
i. Fibrocartilaginous discs separate the bony surfaces
ii. At the center of the discs is the nucleus pulposus (serves as a shock absorber b/t bony surfaces)
c. Fibrous = immovable (skull sutures)
i. Intervening layers of fibrous tissue or cartilage hold the bones together
ii. The bones are almost in direct contact
d. Bursae = roughly disc-shaped synovial sacs that allow adjacent muscles and tendons to glide over each other during movement	
i. Lie b/t the skin and the convex surface or a bone or joint or where tendons or muscles rub against bone, ligaments, or other tendons or muscles
Health History
1. Low Back Pain – “backaches” are the most common and widespread disorder of the musculoskeletal system
a. Establish if the pain is midline (vertebrae) or lateral
i. Causes of midline back pain include musculoskeletal strain, vertebral collapse, disc herniation, or spinal cord metastases.
ii. Pain off the midline may arise from sacroilitis, trochanteric bursitis, sciatica, or arthritis in the hips.
2. Neck Pain – common after trauma
a. Be alert of weakness, loss of sensation, loss of bladder control / bowel function
i. Motor or sensory deficits, loss of bladder or bowel function in spinal cord compression at S2-S4
3. Joint Pain – may be localized, diffuse or systemic
a. Monoarticular = the pain is localized and only one joint is involved
i. Pain in the small joints of the hands and feet is more sharply localized than that from larger joints
ii. Pain in the hip is deceptive can be felt: in the groin or buttocks (most common) or the anterior thigh or partly/solely in the knee (less common)-
iii. Pain in one joint suggests trauma, monoarticular arthritis, possible tendinitis, or bursitis.  
iv. Hip pain near the greater trochanter suggests trochanteric bursitis
b. Polyarticular = several joints are involved
i. Establish if the pain is symmetrical, migrating, pattern of involvement
ii. Migratory pattern of spread in rheumatic fever or gonoccal arthritis; progressive additive pattern with symmetric involvement typically in rheumatoid arthritis
c. Nonarticular = involves bones, muscles, and tissues around the joint such as tendons, bursae, or overlying skin
i. Myalgias = general aches and pains in muscles
ii. Arthralgias = pain in joints if there is no evidence of arthritis
iii. Problems in tissues around joints include inflammation of bursae (bursitis), tendons (tendinitis), or tendon sheaths (tenosynovitis); also sprains from stretching or tearing of ligaments
d. Assess chronicity, quality, and severity 
i. Especially timing  acute or chronic?
ii. Severe pain of rapid onset in a swollen joint in the absence of trauma seen in acute septic arthritis or gout.  In children consider osteomyelitis in bone contiguous to a joint
e. Determine if pain is inflammatory or non-inflammatory
i. Fever, chills, warmth, redness in septic arthritis; also consider gout or possible rheumatic fever.
f. Articular in origin
i. Swelling, stiffness, or decreased ROM present?
ii. Localize swelling
iii. Normal people experience stiffness and soreness after unusually strenuous muscular exertion.
iv. Pain , swelling, loss of active/passive ROM, “locking,” deformity in articular joint pain; loss of active but not passive ROM, tenderness outside the joint, absence of deformity often in nonarticular pain
g. Limitations of motion
i. Changes in level of activity
ii. Gait, standing, leaning, sitting rising
iii. Ability to perform ADLs
iv. Stiffness and limited motion after inactivity, sometimes called gelling, in degenerative joint disease but usually lasts only a few minutes; stiffness lasting ≥ 30 minutes in RA and other inflammatory arthrithrides.
v. Stiffness also with fibromyalgia and polymyalgia rheumatic (PMR)
h. Systemic features
i. Fever, chills, rash, anorexia, weight loss, and weakness
ii. Generalized symptoms are common RA, SLE (systemic lupus erythematosus), PMR and other inflammatory arithrides.
iii. High fever and chills suggest an infectious cause
i. Skin Features
i. Butterfly  rash on the cheeks = SLE
ii. Scaly rash and pitted nails of psoriasis = Psoriatic arthritis
iii. Papules, pustules, or vesicles on reddened bases, located on distal extremities = Gonococcal arthritis
iv. Expanding erythematous patch early in an illness = Lyme Disease
v. Hives = Serum sickness, drug reaction
vi. Erosions/scale on the penis and crusted scaling papules on the soles and palms = Reiter’s syndromes (also involves arthritis, urethritis, and uveitis) 
vii. Maculopapular rash of rubella = arthritis of rubella
viii. Clubbing of the fingernails = hypertrophic osteoarthropathy
j. Red, burning, and itchy eyes (conjunctivitis) = Reiter’s syndrome, Behςet’s syndrome
k. Preceding sore throat = acute rheumatic fever or gonococcal arthritis
l. Diarrhea, Abd. pain, cramping = Arthritis with ulcerative colitis, regional enteritis, scleroderma
m. Symptoms of urethritis = Reiter’s syndrome or possibly gonococcal arthritis
n. Mental status change, facial or other weakness, stiff neck = Lyme disease with central nervous system involvement
Health Promotion and Counseling
1. Balanced Nutrition, exercise, appropriate weight
a. Nutrition – ex. calcium needed for bone mineralization and bone density
b. Exercise – ex. maintains and possibly increases bone mass in addition to improving outlook and management of stress
c. Weight – ex. appropriate to height and body frame reduces excess mechanical wear on weight – bearing joints (hip/knee)
2. Lifting and the biomechanics of the back
a. Education on lifting strategies, posture, and the biomechanics of injury is prudent for patients doing repetitive lifting
3. Risk factor screening and prevention of falls
a. Risk factors are cognitive and physiologic – ex. unstable gait, imbalanced posture, reduced strength, cognitive loss in dementia, deficits in vision and proprioception, and osteoporosis (also environmental factors)
b. Home health assessments are important in reducing environmental hazards
4. Prevention and treatment of osteoporosis
a. Counseling postmenopausal women
b. Bone strength reflects bone density and bone quality
i. Bone density reflects the interaction between bone mass, new bone formation, and bone resorption
ii. Bone quality refers to bone structure, including “architecture, turnover, damage accumulation and mineralization”
1. With osteoporosis the microarchitecture of the bone also deteriorates
Examination of Specific Joints:  A & P and Techniques of Examination
1) General
a) Look for symmetry of involvement
i) Is there a symmetric change on both sides of the body or is the change only in 1 or 2 joints?
ii) Joint deformities or malalignment of bones
(1) Acute involvement of only one joint suggests trauma, septic arthritis, gout. RA typically involves several joints, symmetrically distributed.
b) Assess surrounding tissues, noting skin changes, subcuataneous nodules, and muscle atrophy.  Also note crepitus (an audible crunching during movement of tendons or ligaments over bones)
i) Subcutaneous nodules in RA or rheumatic fever; effusions in trauma; crepitus over inflamed joints, in osteoarthritis, or inflamed tendon sheaths
c) Test ROM – revealing limitations in ROM and joint instability (ligamentous laxity)
i) Decreased ROM in arthritis, inflammation of tissues around a joint, fibrosis in or around a joint, or bony fixation (ankylosis).  Ligamentous laxity of the ACL in knee trauma.
d) Test muscle strength
i) Muscle atrophy or weakness in RA
e) Swelling may involve:  1- the synovial membrane, which can feel boggy or doughy; 2- effusion from excess synovial fluid within the joint space; 3- soft – tissue structures such as bursae, tendons, and tendon sheaths
i) Palpable bogginess or doughtiness of the synovial membrane indicates synovitis, which is often accompanied by effusion.  Palpable joint fluid in effusion, tenderness over the tendon sheaths in tendinitis.
f) Warmth
i) Arthritis, tendinitis, bursitis, osteomyelitis
g) Tenderness – identify the specific anatomical structure that is tender
i) Tenderness and warmth over a thickened synovium may suggest arthritis or infection.
h) Redness – overlying the skin is the least common sign of inflammation near the joints
i) Redness over a tender joint suggests septic or gouty arthritis, or possibly RA
Musculoskeletal Exam II
1. Inspect the face
a. symmetry, TMJ, and swelling/redness
i. Facial asymmetry associated with TMJ syndrome, or unilateral chronic pain with chewing, jaw clenching, or teeth grinding, often assicated with stress (may also present as HA)
ii. Swelling, tenderness, and decreased ROM in inflammation or arthritis
iii. Dislocation of the TMJ may be seen in trauma
iv. Palpable crepitus or clicking in poor occlusion, meniscus injury or synovial swelling from trauma.
v. Pain and tenderness on palpation in TMJ syndrome.
b. Muscles of mastication – masseters, temporal mm., pterygoid mm.
2. Shoulders 
a. symmetry, swelling, deformity, atrophy, fasciculations (fine tremors of the muscles)
i. 
3. Wrist and hands
a. Symmetry and deformity
4. Spine
a. Posture form posterior and lateral views
5. Gait
a. Anterior, posterior, lateral
b. Observe stride, stability, any abnormalities
6. Patella 
a. Patellar tendon, medial and lateral epicondyles
7. Ankle and foot
a. Deformity and edema
8. Palpate bilaterally 3 muscles of mastication
a. Masseter – zygomatic arch
b. Temporalis – temporal lines of skull
c. Pterygoids – 
i. Lateral – lateral pterygoid plate and greater wing of sphenoid 
ii. Medial – lateral pterygoid plate and adjacent portions of palatine bone and maxilla
9. Palpate: acromion, AC, coracoids, olecranon, elbow epicondyles
10. Palpate:  distal radius, ulna, anatomic snuff box, MCP, PIP joints
11. Palpate:  Spinous process, SI joint, paravertebral muscles.
12. Palpate:  Iliac crest, ASIS, PSIS, greater trochanter, ischial tuberosity.
13. Palpate: Achilles tendon, heel, plantar fascia
14. Asses TMJ ROM
a. Open/closes
b. Note any side to side movement/”popping/clicking”
c. ROM – opening/closing (normal = 3 finger width), protrusion/retraction (normal protrusion = bottom teeth placed in front of upper teeth), lateral 
15. Assess Shoulder ROM
i. Scoliosis may cause elevation of one shoulder.  With anterior dislocation of the shoulder, the rounded lateral aspect of the shoulder appears flattened.
ii. With posterior dislocation of the shoulder (relatively rare), the anterior aspect of the shoulder is flattened, and the humeral head appears more prominent.
iii. A significant amount of synovial fluid is needed before the joint capsule appears distended.
b. assess glenohumeral/SC/AC joints
i. AC = pain at the top of the shoulder, radiating toward the neck
ii. Rotator cuff = pain at the lateral aspect of the shoulder, radiating toward the deltoid insertion
iii. Bicipital tendon = anterior shoulder pain
1. Tenderness or pain against resistance occurs with tenosynovitis of the bicipital tendon sheath, tendinitis, or biceps tendon rupture
c. scapulohumeral group – SITS muscles
i. roatates shoulder laterally; includes rotator cuff
ii. tenderness over the SITS muscle insertions and inability to lift the arm above shoulder level are seen in sprains, tears, and tendon rupture of the rotator cuff  most common = supraspinatus
iii. tear in rotator cuff may be tested by the inability to hold the arm fully abducted at shoulder level
d. axioscapular group – traps, rhomboids, serratus anterior, and levator scapulae
i. pulls shoulder backward
e. axiohumeral group – pec. maj/min and lat. dorsi
i. internal rotation of the shoulder
f. Abduction of the shoulder compresses the subacromial bursa
g. ROM
i. Restricted ROM in bursitis, capsulitis, rotator cuff tears, or sprains, or tendinitis.
h. Add – bring arms toward body from a horizontal starting position arm continues across the chest toward opposite side (crossover test)
i. Crepitus during movement suggests osteoarthritis
ii. Localized tenderness or pain with adduction suggests inflammation or arthritis of the AC joint
i. Abd – move arms away from body to a horizontal position
j. Flex – raise arms outstretched in front of body to a horizontal position
k. Ext – arms behind body with elbow bent
i. Localized tenderness arises from subacromial or  subdeltoid bursitis, degenerative changes or calcific deposits in the roatator cuff.
ii. Swelling suggests a bursal tear with communication into the articular cavity
l. Internal Rotation – Pt. reaches behind lumbar region of their back with palms facing away from their body, elbows bent
i. Rotator cuff disorder if difficulty with this motion
m. External Rotation – Pt. reaches behind their neck with palms touching their neck, elbows bent 
i. Rotator cuff disorder if difficulty with this motion
n. Circumduction in forward and reverse directions **Not sure if this was done in class**
16. Assess Elbow, Wrist and Finger ROM
a. Elbow:
1. Swelling over the olecranon process in olecranon bursitis; inflammation or synovial fluid in arthritis
2. Tenderness in lateral epicondylitis (tennis elbow) and medial epicondylitis (pitcher’s/golfer’s elbow)
3. The elbow is displaced posteriorly in posterior dislocation of the elbow and supracondylar fracture
ii. E Ext – Pt. straightens elbow joint
1. Full elbow extension makes intra-articular process. effusion, or hemarthrosis
iii. E Flex – Pt. bends elbow joint
iv. E Pronation – Pt. turns forearm to a palms down position
v. E Supination – Pt. turns forearm to a palms up position
b. Wrist
1. Guarded movement suggests injury.  Poor alignment is seen in flexor tendon damage
2. Diffuse swelling in arthritis, or infection; local swelling from cystic ganglion.
3. Osteoarthritis, Heberden’s nodes at the DIP joints, Bouchard’s nodes at the PIP joints.  In RA, symmetric deformity, in the PIP, MCP, and wrist joints with ulnar deviation 
4. Thenar atrophy in median n., compression from carpal tunnel syndrome; hypothenar atrophy in unlar n. compression
5. Flexion contractures in the ring, 5ht, and 3rd fingers, Dupuytren’s contractures, arise from thickening of the palmar fascia
6. Tenderness over the distal radius in Colles’ Fx. Any tenderness or bony step-offs are suspicious for Fx.
7. Swelling and/or tenderness suggests RA if bilateral and of several weeks’ duration.
8. Tenderness over snuffbox = scaphoid Fx  AVN if untreated
9. Tenderness over the extensor and abd. tendons of the thumb at the radial styloid in  de Quervain’s tenosynovitis and  gonococcal tenosynovitis.
10. Decreased sensation in the median nerve distribution in carpal tunnel syndrome
ii. W Ext – Pt. extends wrist down (anatomic pos.)
iii. W Flex – Pt. flexes wrist up (anatomic pos.)
iv. W Ulnar deviation – Pt. moves wrist laterally (pinky leads movement) palms down
v. W Raidal deviation – Pt. moves wrist medially (thumb leads movement) palms down
vi. Grip test – squeeze 2 fingers
1. Wrist pain and grip weakness in de Quervain’s tenosynovitis.  Decreased grip strength in arthritis, carpal tunnel syndrome,  epicondylitis, and cervical radiculopathy
c. Fingers
1. MCPs are often boggy or tender in RA (rarely involved in osteoarthritis). Pain with compression also in posttraumatic arthritis
2. PIP changes see in RA, Bouchard’s nodes in osteoarthritis.  Pain at the base of the thumb in 1st carpometacarpal arthritis.
3. Hard dorsolateral nodules on the DIP joints, or Heberden’s nodes, common in osteoarthritis; DIP joint involvement in psoriatic arthritis
4. 
ii. F Flex/Ext fingers – Pt. makes a fist (flex) then relaxes fingers (ext)
1. Impaired hand movement in arthritis, trigger finger, Dupuytren’s contracture
iii. F Abd – Pt. spreads out their fingers
iv. F Add – Pt. brings fingers together
d. Thumb
i. T Flex – Pt. touches base of 5th finger with thumb
ii. T Ext – Pt makes a mitten with their hand
iii. T Abd/Add – Pt.’s fingers and thumb are neutral with palm up, then the Pt. moves the thumb anteriorly away from the palm then brings the thumb back down for Add
iv. T Opp – Pt. touches the base of each finger
17. Assess Spinal ROM – passive 
a. Cervical
1. Neck stiffness signal arthritis, muscle strain, or other underlying pathology that should be pursued.
2. Lateral deviation and rotation of the head suggests torticollis, from contraction of the SCM.
3. Tenderness suggests fracture or dislocation if preceded by trauma underlying infection, or arthritis
4. Tenderness in arthritis, especially at the facet joints between C5-C6
5. Tenderness at C1-C2 in RA suggests possible risk for subluxation and high cervical cord compression
6. Deformity on the thorax on forward bending in scoliosis
7. 
ii. Flexion – chin down
iii. Extension – head back
iv. Rotation – look left/right
v. Lateral (side) Bending – ear to shoulder
b. Thoracic / Lumbar
1. Step-offs in spondylolisthesis, or forward slippage of one vertebra, which may compress the spinal cord.  Vertebral tenderness is suspicious for Fx or infection.
2. SI joint – tenderness over the SI joint in sacroillitis.  Ankylosing spondylitis may produce sacroiliac tenderness
3. Pain on percussion may arise from  osteoporosis, infection, or malignancy
4. Spasm occurs in degenerative and inflammatory processes of muscles prolonged contraction from abnormal posture, or anxiety.
5. Sciatic nerve tenderness suggests a herniated disk or mass lesion impinging on the contributing nerve roots.
6. Increased thoracic kyphosis occurs with aging, children should be corrected
7. Birthmarks, port-wine stains, hairy patches, and lipomas often overlie bony defects such as spina bifida
8. Café-au-lait, skin tags, and fibrous tumors in neurofilaments
9. Herniated Intervertebral discs, most common between L5 and S1 or between L4 and L5, may produce tenderness of the spinous processes, the Intervertebral joints, the parabertebral muscles, the sacrosciatic notch nerve
10. RA may also cause tenderness of the Intervertebral discs
11. Persistence of lumber lordosis suggests muscle spasm or ankylosing spondylitis
12. Arthritis, infection in the hip, rectum or pelvis may cause lumbar pain
13. A wide base ( ›4”)  suggests cerebellar disease or foot problems
14. Most problems appear during the weight-bearing stance phase
15. Loss of lordosis may reflect paravertebral spasm, excess lordosis suggests a flexion deformity of the hip
16. 
ii. Flexion – bend forward
iii. Extension – bend/arch back
iv. Rotation – turn shoulders left/right
v. Lateral Bending – closer to neck and mid-clavicular for thoracic, AC joint for lumbar
18. Asses Hip ROM – Pt. is supine
i. Hip dislocation, arthritis, or abduction weakness can cause the pelvis to drop on the opposite side, producing a waddling gait
ii. Changes in leg length are seen in abd. or add. Deformities and scoliosis.
iii. Leg shortening and external rotation suggest hip Fx.
iv. Tenderness in the groin area may be due to synovitis, of the hip joint, bursitis, or possibly psoas abscess. 
v. Focal tenderness over the trochanter in trochanteric bursitis. Tenderness over the posterolateral surface of the greater trochanter in localized tendintis or muscle spasm from referred hip pain
vi. Tenderness in ischiogluteal bursitis or weaver’s bottom – because of the adjacent sciatic nerve, this may mimic sciatica.
vii. In flexion deformity of the hip, the affected hip does not allow full leg extension, and the affected thigh appears flexed.
viii. Flexion deformity may be masked by an increase, rather than flattening, in lumbar lordosis and an anterior pelvic tilt.
b. Flex – Pt. lifts leg up
c. Ext – Pt. drops leg off table
d. Abd. – Bring Pt.’s leg away from midline
i. Restricted abduction is common in hip osteoarthritis
e. Add. – Return Pt.’s leg to midline
f. Internal Rotation – make a “4” with Pt.’s lower leg and swing foot laterally
i. Restriction is an especially sensitive indicator of hip disease, such as arthritis
g. External Rotation – make a “4” with Pt.’s lower leg and swing foot medially
19. Assess Knee ROM Pt. is sitting on the edge of a chair/table 
i. Varum/Valgum is common
ii. Selling over the patella suggests prepatellar buritis.  Swelling over the tibial tubercle suggest infrapatellar, or if more medial, anserine bursitis
iii. Swelling above and adjacent to the patella suggests synovial thickening or effusion in the knee joint
iv. Thickening, bogginess, or warmth in these areas indicates synovitis or nontender effusions from osteoarthritis
v. Prepatellar bursitis from excessive kneeling, anserine bursitis from running, valgus knee deformity, fibromylagias, osteoarthritis.  A popliteal “bakers” cyst from distention of the gastrocnemius semimembranosus bursa.
vi. A fluid wave or biulge on the medial side between the patella and the femur is considered a positive bulge sign consistent with an effusion.
vii. When the knee joint contains a large effusion, suprapatellar compression ejects fluid into the spaces adjacent to the patella.  A palpable fluid wave signifies a positive “balloon sign.” A returning fluid wave into the suprapatellar ouch confirms an effusion.
viii. Palpable fluid returning into the pouch further confirms the presence of a large effusion.
ix. A palpable patellar click with compression may also occue, but yields more false positives.
b. Flex – Pt.’s heel toward buttocks
i. Crepitus uteri flexion and extension in osteoarthritis
c. Ext – Pt straights leg
i. Stumbling or pushing the knee into extension with the hand during heel strike suggests quadriceps weakness
ii. Tenderness over the tendon or inability to extend  the leg suggests a partial or complete tear of the patellar tendon
iii. Pain and crepitus suggest roughening of the patellar undersurface that articulates with the femur. Similar pain may occur with climbing stairs or getting up from a chair.
iv. Pain with compression and with patellar movement during quads. Contraction suggests condromalacia, or degenerative patella
d. Internal Rotation – Pt. tries to turn toes in medially
e. External Rotation – Pt. tries to turn toes laterally
20. Assess Ankle & subtalar ROM – Pt. Seated
i. A defect in the muscles with tenderness and swelling in a ruptured Achilles tendon; tenderness and thickening of the tendon aboe the calcaneus, cometimes with a protuberant posterolateral bony process of the calcaneus in Achilles tendinitis
ii. Localized tenderness in arthritis, ligamentous injury, or infection or the ankle
iii. Rheumatoid nodules; tenderness in Achilles tendinitis, bursitis, or partial tear from trauma
iv. Bone spurs may be present on the calcanues.  Focal heel pain on palpation of the plantar fascia suggests plantar fasciitis; seen in prolonged standing or heel-strike exercise, also in RA and gout.
v. An arthritic joint is frequently painful when moved in any direction, whereas a ligamentous sprain produces maximal pain when the ligament is stretched. Ex. Inversion sprain v. arthritis in ankle
b. Flex – dorsiflex foot
c. Ext – plantarflex foot
i. Absence of plantar flexion is a positive test indicating rupture of the Achilles tendon.  Sudden severe  pain “like a gunshot wound,” an ecchymosis from the calf into the heel and a flat-fotted fait with absence of “toe-off” may also be present.
ii. Pain during movements of the ankle and the foot helps to localize possible arthritis.
d. Holding the ankle and heel 
i. Inversion – turn foot so pinky toe side is more inferior
ii. Eversion – turn foot so big toe side is more inferior 
e. Holding the ankle and pad of foot
i. Inversion – turn foot so pinky toe side is more inferior
ii. Eversion – turn foot so big toe side is more inferior 
f. Toe Flex – curl toes down
g. Toe Ext – straighten toes out
i. Tenderness on compression is an early sign of RA.  Acute inflammation of the first metatarsophalangeal joint is associated with gout.
ii. Pain and tenderness called metatarsalgia, seen in trauma, arthritis, vascular compromise.
iii. Tenderness over the 3rd and 4th metatarsal heads on the plantar surface in Morton’s neuroma.
iv. 
h. Toe Abd – if Pt can have them spread toes out away from the midline
i. Toe Add – if Pt can Abd then have them return toes toward the midline








CHAPTER 16:  Nervous System: Mental Status and Behavior pp.573 – 588
1) Healthy History
a) Common or Concerning Symptoms
i) Changes in attention, mood, or speech
ii) Changes in insight, judgment, orientation, or memory
iii) Anxiety, panic, ritualistic behavior, and phobias
iv) Delirium or dementia
(1) Difficulty taking meds., problems attending to household chores or paying bills, or loss of interest in their usual activities
(a) Possible signs of depression or dementia
2) Health Promotion and Counseling
a) Important Topics
i) Screening for depression and suicidality
(1) Major depression is a common illness and frequently coexists with other mental disorders
(2) Suicide rates are highest in white men older than 85 and are increasing in teens and young adults
(3) Suicidal risk factors:  suicidal or homicidal ideation, intent, or plan; access to the means; current symptoms of psychosis or sever anxiety; and history of psychiatric illness, substance abuse or personality disorder; and prior history or family history of suicide.
ii) Screening for dementia
(1) Dementia is an acquired decline in cognitive function, memory, language, visual-spatial, or executive function sufficient to interfere with social or occupational functioning.
3) Examination:  Neuro I Exam II
1) Appearance and Behavior
a) Level of consciousness 
i) awake a conscious Pt. – shake if needed
(1) Lethargic patients are drowsy but open their eyes and look at you, respond to questions, and then fall asleep
(2) Obtunded patients open their eyes and look at you, but respond slowly and are somewhat confused.
ii) unconscious 
2) Posture and Motor Behavior
a) Gait 
i) Parkinson’s Pt.’s festinating gate
b) ROM
c) Stability
i) Tense posture, restlessness, and fidgeting of anxiety; crying, pacing, and handwringing of agitated depression; hopeless, slumped posture and slowed movements of depression; singing, dancing, and expansive movements of a manic episode
3) Dressing, grooming and personal hygiene
a) Will deteriorate with Depression and Schizophrenia
b) OCD
i) Grooming and personal hygiene may deteriorate in depression, schizophrenia, and dementia.  Excessive fastidiousness may be seen with OCD.  One-sided neglect may result from a lesion in the opposite parietal cortex, usually the nondominant side.
4) Facial Expression
i) Expressions of anxiety, depression, apathy, anger, elation.  Facial immobility of parkinsonism.
b) Do they make eye contact
c) Symmetry
d) Expressions of anxiety
5) Affect
i) Anger, hostility, suspiciousness, or evasiveness of patients with paranoia.  Elation and euphoria of mania.  Flat affect and remoteness of schizophrenia.  Apathy (dulled affect with detachment and indifference) of dementia.  Anxiety, depression.
b) Normal – is conversation appropriate 
c) Depressed or Parkinson’s Pts. will be flat and monotone
6) Speech and Language
a) Stroke on the left side = language affected
b) Fluency – look for hesitation
i) Suggests aphasia.  A psychotic disorder may falsely be suspected.
c) Quantity, rate, loudness, and articulation
i) Slow speech of depression, accelerated rapid, loud speech in mania
ii) Dysarthria refers to defective articulation.  Aphasia refers to a disorder of language.
7) Mood
i) Moods include sadness and deep melancholy; contentment, joy, euphoria, and elation; anger and rage; anxiety and worry; and detachment and indifference
b) Ask open-ended questions
c) Stable/Schizophrenic 
d) Labile – inappropriate 
8) Thought and Perception
a) Content/behavior
b) Compulsion – repetitive behaviors or mental acts that a person feels driven to perform
c) Obsession – the Pt. knows the thoughts are inappropriate (recurrent, uncontrollable thoughts, images or impulses)
d) Phobias – irrational fears that are persistent and accompanied by a compelling desire to avoid the stimulus
9) Perception 
a) Hallucinations that the Pt. doesn’t realize are wrong/inappropriate (subjective sensory perceptions in the absence of relevant external stimuli)
10) Insight/Judgment
a) Insight – note whether the Pt. is aware that a particular mood, thought, or perception is abnormal or part of an illness
i) Patients with psychotic disorders often lack insight into their illness.  Denial of impairment may accompany some neurologic disorders.
b) Judgment – ask/talk about how the Pt. handles family situations
i) Judgment may be poor in delirium, dementia, mental retardation, and psychotic states.  Anxiety, mood disorders, intelligence, education, income, and cultural values also influence judgment.
ii) Disorientation occurs especially when memory or attention is impaired, as in delirium.
11) Cognition
a) Orientation x3
i) Person – who are they?
ii) Place – where are they?
iii) Time – when are they? 
12) Attention
a) Ask Pt. to spell a word backwards 
i) Ex. “world”
ii) Causes of poor performance include delirium, dementia, mental retardation, and performance anxiety.
b) Focus on a non-reflexive talk 
i) Ex. serial 7’s – have Pt. count backwards from 100 by 7’s
ii) Poor performance may be the result of delirium, the late stage of dementia, mental retardation, loss of calculating ability, anxiety, or depression.  Also consider the possibility of limited education.
13) Remote Memory
a) Ask facts from before/their past
i) Ex. historical questions…JFK, MLKjr
ii) Remote memory may be impaired in the late stage of dementia
14) Recent Memory
a) Ask fact about current events
i) Ex. current president
ii) Recent memory is impaired in dementia and delirium.  Amnestic disorders impair memory or new learning ability significantly and reduce a person’s social or occupational functioning, but they do not have the global features of delirium or dementia.  Anxiety, depression, and mental retardation may also impair recent memory.
15) New Learning
a) State any 3 words, ask Pt. to remember them and then ask Pt. to recall the 3 words after about 5 mins 
i) Ex. ball, flag, spring
16) Higher Cognition
a) Information/vocabulary
i) Start with simple questions and gradually change to more difficult ones
ii) Observe answers for context, grammar, and intellect
iii) Must be considered  in the context of cultural and educational background.  They are relatively unaffected by any but the most severe psychiatric disorders, and may be helpful for distinguishing mentally retarded adults from those with mild or moderate dementia. 
17) Calculation
a) Ask Pt. to do a math calculation, increase difficulty by using double digits
b) Poor performance may be a useful sign of dementia or may accompany aphasia, but it must be assessd in terms of the patient’s intelligence and education.
18) Abstraction
i) Concrete responses are often given by people with mental retardation, delirium, or dementia, but may also be a function of limited education.  Patients with schizophrenia may respond concretely or with personal bizarre interpretations
b) Ask Pt. to compare ball and orange for similarities
c) Or ask Pt. the meaning of a proverb
i) Ex. Don’t count your chickens before they’re hatched
19) Constructions
a) Ask Pt. to draw a specific time (the Pt. actually draws a clock with a face and hands) or shape
i) If vision and motor ability are intact, poor constructional ability suggests dementia or parietal lobe damage.  Mental retardation may also impair performance.












CHAPTER 17:  Nervous System: Cranial Nerves, Motor System, Sensory System, and Reflexes pp.595 – 647
Anatomy and Physiology
1) Central Nervous system
a) The Brain
i) 4 regions:  cerebrum, diencephalon, brainstem, and cerebellum
(1) Thalamus processes sensory impulses and relays them to the cerebral cortex
(2) Hypothalamus maintains homeostasis and regulates T/HR/BP.
(a) Also affects the endocrine system and governs emotional behaviors (ie. Sex drive and anger)
(3) Consciousness depends on the interaction between intact cerebral hemispheres and an important structure in the diecephalon and upper brainstem
(4) Cerebellum coordinates all movement and helps maintain the body upright in space.
b) The Spinal Cord
i) Lumbar punctures are performed at the L2-4 vertebral interspace
2) Peripheral Nervous System
a) The Cranial Nerves
i) Emerge from within the skull
ii) CNII –CNXII arise from the diencephalon
iii) CNI & CNII emerge from the brain
	I
	Olfactory
	Sense of smell

	II
	Optic
	Vision 

	III
	Oculomotor
	Pupillary constriction, opening the eye, and most extraocular movements

	IV
	Trochlear
	Downward, inward movement of the eye

	V
	Trigeminal
	Motor – temporal and masseter muscles (jaw clenching), also lateral movement of the jaw
Sensory – facial.  The nerve has 3 divisions 1-opthalmic, 2-maxillary, 3-mandibular

	VI
	Abducens
	Lateral deviation of the eye

	VII
	Facial
	Motor – facial movements, including those of facial expression, closing the eye, and closing the mouth
Sensory – taste for salty, sweet, sour, and bitter substances on the anterior 2/3 of the tongue

	VIII
	Acoustic
	Hearing (cochlear division) and balance (vestibular division)

	IX
	Glossopharyngeal
	Motor – pharynx
Sensory – posterior portions of the eardrum and ear canal, the pharynx, and the posterios tongues, including taste (salty, sweet, sour, bitter)

	X
	Vagus
	Motor – palate, pharynx, and larynx
Sensory – pharynx and larynx

	XI
	Spinal Accessory
	Motor – the SCM and upper portion of the trapezius

	XII
	Hypoglossal
	Motor - tongue


3) Spinal Reflexes
a) Ankle = Sacral 1
b) Knee = L2-4
c) Brachioradialis = C5-6
d) Biceps = C5-6
e) Triceps = C6-7
4) Motor Pathways
a) Upper motor neurons lie in the motor strip of the cerebral cortex and in several brainstem nuclei
i) There axons synapse with motor nuclei in the brainstem (for CN) and in the spinal cord (for peripheral nerves)
ii) When upper motor neurons are damaged above the crossover of its tracts in the medulla, motor impairment develops on the opposite (contralateral) side.
iii) Damage below the crossover, motor impairment occurs on the same (ipsilateral) side of the body
b) Lower motor neurons have cell bodies in the spinal cord (anterior horn cells)
i) There axons transmit impulses through the anterior roots and spinal nerves into peripheral nerves, terminating at the neuromuscular junction
c) Corticospinal (pyramidal) tract
i) Mediate voluntary movement and integrate skilled, complicated, or delicate movements by stimulating selected muscular actions and inhibiting others.
ii) Carry impulses that inhibit muscle tone
iii) Originate in the motor cortex of the brain
iv) Tracts synapsing in the brainstem with motor nuclei of the CNs are termed corticobulbar
d) Basal ganglia system
i) Motor pathways between the cerebral cortex, brainstem, and spinal cord.
ii) Helps maintain muscle tone and to control body movements, especially walking
e) Cerebellar system
i) Receives both sensory and motor input and coordinates motor activity maintains equilibrium, and helps to control posture
5) Sensory Pathways
a) Spinothalamic tract:  pain and temperature/crude touch
b) Posterior colum:  position and vibration/fine touch
Health History
1) Common/Concerning symptoms
a) HA
i) Subarachnoid hemorrhage may evoke severe HA.  Dull HA affected by suck maneuvers, especially on awakening and recurring in the same location, is seen with mass lesions such as a brain tumor.
b) Dizziness or vertigo
i) Light – headedness in palpitations, near syncope from vasovagal stimulation, low BP, febrile illness, and others.  Vertigo in middle – ear conditions, brainstem tumor
ii) Diplopia, dysarthria, ataxia in posterior circulation transient ischemic attack TIA or stroke
c) Generalized, proximal, or distal weakness
i) Weakness or paralysis in TIA or stroke
ii) Focal weakness may arise from ischemic, vascular, or mass lesions in the CNS; also from PNS disorders, neuromuscular disorders, or the muscles themselves
iii) Bilaeral proximal weakness in myopathy.  Bilateral, predominantly distal weakness in polyneuropathy.  Weakness made worse with repeated effort and improved with rest suggest myasthenia gravis.
d) Numbness, abnormal or loss of sensations
i) Loss of sensation, parasthesias, and dysesthesias in central lesions in the brain and spinal cord, as well as disorders of peripheral sensory roots and nerves; paraesthesias in the hands and around the mouth in hyperventilation.  Burning pain in painful sensory neuropathy.
e) Loss of consciousness, syncope, or near – syncope 
i) Young people with emotional stress and warning symptoms of flushing warmth, or nausea may have vasodepressor (or vasovagal) syncope of slow onset, slow offset.  Cardiac syncope from arrhythmias, more common in older patients, often with sudden onset, sudden offset.
f) Seizures
i) Tonic-clonic motor activity, bladder or bowel incontinence, and postictal state suggest a generalized seizure.  Unlike syncope, injury such as tongue biting or bruising of limbs may occur
g) Tremors or involuntary movements
i) Tremor, rigidity and bradykinesia in Parkinson’s disease
ii) RLS, usually benign (commonly overlooked)
Health Promotion and Counseling
1) TIA Prevention
a) Most are caused by thromboembolism
i) Other causes include local injury in the vascular wall (atherosclerosis), inflammation, dissection; loss of perfusion pressure (hypotension from MI); changes in blood viscosity (polycythemia); and blood vessel rupture into subarachnoid space or intracerebral tissue.
ii) Symptoms: visual loss, aphasia, dysarthria, and changes in facial movement or sensation
2) Stroke Prevention
a) Risk factors: hypertension, diet, dyslipidemia, heavy alcoholic use, physical inactivity, obesity, and diabetes

Examination:  Neuro II Exam
	Cranial Nerve I: Olfactory 
CN I:  loss of smell has many causes, including nasal disease, head trauma, smoking, aging, and the use of cocaine.  It may be congenital.
	Occlude each nostril, test for different smells

	Cranial Nerve II:  Optic 
CN II:  optic atrophy, papilledema / confrontation:  these findings suggest visual extinction, a subtle impairment detectable only when testing both eyes simultaneously.  It suggests a lesion in the parietal cortex.
	Test visceral acuity w/ Snellen eye chart or hand – held card; inspect fundi; screen visual fields by confrontation

	Cranial Nerves II/III:  Optic/Occulomotor 
CN II/III: pupillary abnormalities

	Inspect site and shape of pupils, test and reactions to light and near response papillary reflex-bilaterally
Structural lesions (ex. stroke) may lead to asymmetrical pupils and loss of light reaction

	Cranial Nerves III/IV/VI:  Occulomotor/Trochlear/Abducens
CN III/IV/VI:  dysconjugate gaze, nystagmus, ptosis in 3rd nerve palsy, horner’s syndrome, myasthenia gravis






	Test extraocular movements in 6 cardinal directions of gaze; check convergence 
LR6, SO4, all others 3
Structural hemispheric lesions, the eyes “look at the lesion” in the affected hemisphere
In irritative lesions due to epilepsy or early cerebral hemorrhage, the eyes “look away” from the affected hemisphere
In a comatose patient with absence of dolls eye movements, the ability to move both eyes to one side is lost, suggesting a lesion of the midbrain or pons

	Cranial Nerves V/VII:  Trigeminal/Facial 
CN V:  wake or absent contraction of the temporal and masseter muscles on one side suggests a lesion of CN V.  Bilateral weakness may result from peripheral or central involvement.  Unilateral decrease in or loss of facial sensation suggests a lesion of CN V or of interconnecting higher sensory pathways.  Such a sensory loss may also be associated with a conversion reaction. Absence of blinking suggests a lesion of CN V (also CN VII).
CN VII:  Flattening of the nasolabial fold and drooping of the lower eyelid suggest facial weakness.  A peripheral injury to CN VII, as in Bell’s palsy, affects both the upper and lower face; a central lesion affects mainly the lower face.  In unilateral facial paralysis, the mouth droops on the paralyzed side when the patient smiles or grimaces.

	Palpate temporal and masseter muscles while Pt. clenching teeth; test forehead, each cheek and jaw on each side for sharp or dull sensation; test corneal reflex
Check: Forehead/check/chin – bilaterally
Assess face for symmetry, tics, abnormal movements.  Ask Pt. to raise eyebrows, frown, close eyes tightly, show teeth (gimace), smile, puff both cheeks

	Cranial Nerves VIII/IX/X:  
Acoustic/Glossopharyngeal/Vagus 
CN VIII:  Nystagmus may indicate vestibular dysfunction.
CN IX/X:  Hoarseness in vocal cord paralysis; a nasal voice in paralysis of the palate.  Pharyngeal or palatal weakness.  The palate fails to rise with a bilateral lesion of the vagus nerve.  In unilateral paralysis, one side of the palate fails to rise and, together with the uvula, is pulled toward the normal side.  Unilateral absence of this reflex suggests a lesion of CN IX, perhaps CN X.

	Test hearing, lateralization, and air & bone conduction (Rhinne’s/Weber’s)
Assess if voice hoarse; assess swallowing.  Inspect movement of palate as Pt. says “ah”.  Warn Pt. test gag reflex.

	Cranial Nerves XI/XII:  
Spinal Accessory/Hypoglossal 
CN XI:  weakness with atrophy and fasciculations indicates a peripheral nerve disorder.  When the trap. Is paralyzed, the shoulder droops, and the scapula is displaced downward and laterally.  A supine patient with bilateral weakness of the SCMs has difficulty raising the head off the pillow.
CN XII:  Atrophy and fasciculations in amyotrophic lateral sclerosis, polio.  In a unilateral cortical lesion, the protruded tongue deviates transiently in a direction away from the side of the cortical lesion.

	Assess strength as Pt. shrugs up against your hands.  Note contraction of opposite SCM and force as Pt. turns head against your hands.
Ask Pt. to protrude tongue and move side to side.
Assess for symmetry and atrophy
Tongue deviates toward injured side



1) Motor
i) Abnormal positions alert you to neurologic deficits such as paralysis.
ii) Muscle Bulk – Musclular atrophy refers to a loss of muscle bulk (wasting).  Results from disease of the PNS (diabetic neuropathy) and diseases of the muscles.  Increased bulk with diminished strength is known as pseudohypertrophy.
(1) Flattening of the thenar and hypothenar eminences and furrowing between the metacarpals suggest atrophy.  Localized atrophy of the thenar and hypothenar eminences suggests damage to the median and ulnar nerves respectively
(2) Other causes of muscular atrophy include motor neuron diseases, disuse of the muscles, RA and protein-calorie malnutrition 
(3) Fasciculations suggest lower motor neuron disease as a cause of atrophy
iii) Muscle Tone – Decreased resistance suggests disease of the PNS, cerebellar disease, or acute stages of spinal cord injury
(1) Marked floppiness indicates hypotonic or flaccid muscles
(2) Increased resistance that varies commonly worse at the extremes of the range, is called spasticity.  Resistance that persists throughout the range and in both directions is called lead-pipe rigidity
iv) Muscle Strength – impaired strength is called weakness, or paresis.  Absence of strength is called paralysis, or plegia.  Hemiparesis refers to weakness of one half of the body; hemiplegia to paralysis of one half of the body.  Paraplegia means paralysis of the lefs; quadriplegia, paralysis of all four limbs.
b) Biceps -  Pt. flexes arms and you pull into extension as they resist C5-C6
c) Triceps – Pt flexes arms and you push into flexion as they resist with extension C6-C8
d) WE (wrist extension) – Pt makes a fist and resists to you pulling it down C6-C8 (radial n.)
i) Weakness of extension is seen in peripheral nerve disease such as radial nerve damage and in CNS disease producing hemiplegia, as in stroke or MS.
e) Grip – Pt. squeezes your 2 fingers (cross middle over 1st).  You should not be able to remove your fingers easily.  C7-T1 – test both simultaneously.
i) A weak grip may be due to either CNS/PNS disease.  It may also result from painful disorders of the hands.
f) Finger Abduction – Pt. puts fingers in abd. you try to move them into add. C8-T1 (ulnar n.)
i) Weak finger abd. in ulnar nerve disorders.
g) Thumb – Pt. tries to touch little finger with the thumb against your resistance C8-T1 (median n.)
i) Weak opposition of the thumb in median nerve disorders such as carpal tunnel syndrome
2) Hip/Knee/Ankle
i) In acute hemiplegia the flaccid leg falls more rapidly (the leg falls rapidly into extension with external rotation at the hip).
b) Hip Flexion – place your hand on the thigh and have Pt. try to flex leg at hip (L2-L4 iliopsoas)
c) Hip Extension – Pt pushes the posterior thigh down against your hand (S1 gluteus maximus)
d) Hip Abduction – have Pt. abd. as you resist in add.  start in add. (L4-S1 gluteus medius/minimus)
e) Hip Adduction – have Pt. add. As you resist in abd.  start in abd. (L2-L4 adductors)
i) Symmetric weakness of the proximal muscles suggests a myopathy or muscle disorder; symmetric weakness of distal muscles suggests a polyneuropathy, or disorder of peripheral nerves.
f) Knee Flexion – place knee in flexion with foot resting flat, instruct Pt. to keep the foot down as you try to straighten the leg (L4-L2 hamstrings)
g) Knee extension – hold the knee in flexion and resist force to remain in flexion as Pt. tries to straighten leg (L2-L4 quadriceps)
h) Dorsiflexion/Plantarflexion – have Pt. resist as you pull inferior and push superior respectively
3) RAMs 
a) Upper (Rapid Alternating Movements)
i) Pronate and supinate forearms and strike the thigh with each turn
ii) In cerebellar disease, one movement cannot be followed quickly by its opposite and movements are slow, irregular, and clumsy.  This abnormally is called dysdiadochokinesis.  Upper motor neuron weakness and basal ganglia disease may also impair RAMs, but not in the same manner.
b) Lower 
i) Ask Pt. to tap your hand as quickly as possible with the ball of each foot in turn (less coordination found in feet v. hands)
(1) Dysdiadochokinesis in cerebellar disease
4) Finger to nose/heel to shin
a) Finger to nose
i) Pt. touches your finger then their nose alternatively several times
ii) Have Pt. raise arm overhead then touch index fingers – repeat with eyes closed
iii) In cerebellar disease, movements are clumsy, unsteady, and inappropriately varying in their speed, force, and direction.  The finger may initially overshoot its mark, but finally reaches it fairly well.  Such movements are termed dysmetria.  An intention tremor may appear toward the end of the movement.
iv) Cerebellar disease causes incoordination that may get worse with eyes closed.  If present, this suggests loss of position sense.  Repetitive and consistent deviation to one side, referred to as past pointing, worse with the eyes closed, suggests cerebellar or vestibular disease.

b) Heel to shin
i) Have Pt. to touch knee with opposite heel and run heel down to big toe
ii) Observe smoothness
iii) In cerebellar disease, the heel may overshoot the knee and the oscillate form side to side down the shin.  When position sense is lost, the heel is lifted too high and the patient tries to look with eyes closed, performance is poor.
c)  Gait
i) A gait that lacks coordination, with reeling and instability, is called ataxic.  Ataxia may be due to cerebellar disease, loss of position sense or intoxication.
ii) Tandem walking may reveal an ataxia not previously obvious.
iii) Walking on toes and heels may reveal distal muscular weakness in the legs.  Inability to heel-walk is a sensitive test for corticospinal tract weakness.
iv) Difficulty with hopping may be due to weakness, lack of position sense or cerebellar dysfunction.
v) Difficulty here suggests proximal weakness, weakness of the quadriceps or both.
vi) Proximal muscle weakness involving the pelvic girdle and legs causes difficulty with both of these activities. 
5) Romberg Test 
a) Pt. stands with feet together and eyes open then closes their eyes for 20-30 secs w/o support
b) Pt. should not sway a lot
c) In ataxia due to loss of position sense, vision compensates for the sensory loss.  The patient stands fairly well with eyes open but loses balance when they are closed (+ Romberg sign).  In cerebellar ataxia, the patient has difficulty standing with feet together whether the eyes are open or closed.  
6) Pronator Drift Test
a) Have Pt. stand w/ eyes shut and arms outstretched and palms facing up, briskly push 1 arm down at a time.
b) Arm should return smoothly to the horizontal position
c) The pronation of one forearm suggests a contralateral lesion in the corticospinal tract; downward drift of the arm with flexion of fingers and elbow may also occur.  These movements are called Pronator drift.
d) A sideward or upward drift, sometimes with searching, writhing movements of the hands suggests loss of position sense.
e) A weak one arm is easily displaced and often remains so.  A patient lacking position sense may not recognize the displacement and, if told to correct it, does so poorly.  In cerebellar incoordination, the arm returns to its original position but overshoots and bounces.
7) Sensation:
a) Light = cotton
b) Sharp = pin
c) Dull = blunt object
d) Symmetric distal sensory loss suggests a polyneuropathy.
e) All sensation lost in the hand  if bilateral, it suggests the “glove and stocking” sensory loss of a polyneuropathy, often seen in alcoholism and diabetes
f) Analgesia refers to absence of pain sensation, hypalgesia to decreased sensitivity to pain, and hyperalgesia to increased sensitivity.
g) Anesthesia is absence of touch sensation; hypestesia is decreased sensitivity; hyperesthesia is increased senstivity
8) Position/Vibration:
a) Position
i) Move big toe up/down have pt. close eyes and determine up/down position
ii) Loss of position sense, like loss of vibration sense, suggests either posterior column disease or a lesion of the peripheral nerve or root.
b) Vibration – ask Pt. to tell you when vibration stops
i) Distal interphalangeal joint of finger
ii) Interphalangeal joint of big toe
iii) Vibration sense is often the 1st sensation to be lost in a peripheral neuropathy.  Common causes include diabetes and alcoholism.  Vibration sense is also lost in posterior column disease as in tertiary syphilis or vit. B12 deficiency.
iv) Testing vibration sense in the trunk may be useful in estimating the level of a cord lesion.
 -  a disproportionate decrease in or loss of discriminative sensations suggests diseases of the sensory cortex  impaired by posterior column disease.  Stereognosis, number identification, and 2pd are also impaired by posterior column disease.
9) 2 point determination 
a) Touch repeatedly using 2ends/1end and have Pt. determine distance
b) minimal distance usually less than 5 mm
c) lesions of the sensory cortex increase the distance between 2 recognizable points.
d) Lesions of the sensory cortex impair the ability to localize points accuarately.
10) Stereogenesis 
a) Place an object in Pt’s hand and ask them to identify it (ex. coin, determining heads/tails = sensitivity stereogensis test)
b) Astereognosis refers to the inability to recognize objects placed in the hand.  suggests a lesion in the sensory cortex.
11) Extinction
a) Simultaneously stimulate corresponding areas on both sides of the body – both should be felt
b) Lesions of the sensory cortex, only one stimulus may be recognized.  The stimulus on the side opposite the damaged cortex is extinguished.
12) MSR:
i) Hyperactive reflexes suggest CNS disease.  Sustained clonus confirms it.  Reflexes may be diminished or absent when sensation is lost, when the relevant spinal segments are damaged, or when the peripheral nerves are damaged.  Diseases of muscles and neuromuscular junctions may also decrease reflexes.
b) Biceps C5-C6:  Pt is sitting with arm slightly flexed, place thumb over biceps tendon and strike
c) Triceps C6-C7:  Pt. is sitting arm flexed palm toward the body – arm slightly across the chest – blow is direct to tendon above elbow
d) Brachioradialis C5-C6:  hand resting in lap, forearm partially pronated, strike the radius with the flat edge of hammer 1-2” above the wrist watch for flexion/supination of forearm
e) Knee L2-L4:  knee flexed – tap patellar tendon just below patella note contraction of quads with extension at the knee
f) Achilles S1:  strike Achilles tendon with Pt. sitting and foot dorsiflexed
i) The slowed relaxation phase of reflexes in hypothyroidism is often easily seen and felt in the ankle reflex.
g) Plantar L5-S1:  stroke lateral aspect of the sole from the heel to the ball of the foot – curve medially across ball
i) Note plantarflexion
13) Babinkski – fanning of toes during plantarflexion of plantar response while big toe dorsiflexes 
a) Suggests CNS lesion in the corticospinal tract.
b) A babinski response may also be seen in unconscious states due to drug or alcohol intoxication or in the postictal period following a seizure.
c) A marked babinski response is occasionally accompanied by reflex flexion at hip and knee.
14) Asterixis – have Pt. “halt” traffic with both hands
a) Hands cocked up and fingers spread
b) Asterixis = sudden brief, non-rhythmic flexion of hands and fingers
15) Scapular  Winging
a) Have Pt. extend both arms and push against your hand on a wall – winging?
b) LTN/serratus anterior damage
16) Meningeal Signs
a) Pain in the neck and resistance to flexion can arise from meningeal inflammation, arthritis, or neck injury
17) Brudzinski’s Sign – Pt. supine and you flex neck passively
a) Flex the neck – watch hips and knees
b) Should remain relaxed and motionless
c) Flexion of the hips and knees is a + Brudzinski’s sign and suggests meningeal irritation

18) Clonus – if reflexes are hypersensitive
a) Flex knee and have Pt. relax ankle dorsi/plantar-flex ankle then sharply dorsiflex and maintain 
b) Look and feel for rhythmic oscillations
c) Normal = no rxn to stimulus
d) Sustained clonus indicates CNS disease.  The ankle plantar flexes and dorsiflexes repetitively and rhythmically.
19) Kernig’s 
a) Flex Pt.’s leg at hip and knee – then straighten the knee 
i) Pain behind the knee in full extension = + test
ii) Bilateral irritation = meningeal irritation
iii) Compression of a lumbosacral nerve root may also cause resistance, together with pain in the low back and posterior thigh.  Only one leg is usually involved.
20) Anal Reflex = anal wink/scratch test
a) Loss of the anal reflex suggests a lesion in the S2-4 reflex arc, as in a cauda equine lesion.
21) Don’ts
a) Don’t dilate pupils – single most important tool to identify if coma is structural or metabolic
b) Don’t flex neck if cervical trauma is suspected, immobilize and wait for C-spine to be cleared 

Pg 666 Pupils in comatose patients
1) Small or Pinpoint Pupils
a) Bilaterally small (1-2.5mm)
i) Damage to the sympathetic pathways in the hypothalamus
ii) Metabolic encephalopathy (diffuse failure of cerebral function, possibly from drugs)
iii) Light reactions are usually normal
b) Pinpoint pupils (<1 mm)
i) A hemorrhage in the pons
ii) The effects of morphine, heroin, or other narcs.
iii) The light reactions may be seen with a magnifying glass.
2) Midposition Fixed Pupils (4-6mm)
a) Midposition or slightly dilated and are fixed to light suggest structural damage in the midbrain.
3) Large Pupils
a) Bilaterally fixed and dilated may be due to severe anoxia and its sympathomimetc effects, as seen after cardiac arrest.
i) May also be a result from atropinelike agents, phenothiazines, or trycyclic antidepressants.
b) Bilaterally large reactive pupils may be due to cocaine, amphetamines, LSD, or other SNS agonists.
4) One large Pupil
a) Fixed and dilated warns of herniation of the temporal lobe, causing compression of the oculomotor nerve and midbrain.
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