Pathology of the MS System, Part II

	DISEASE
	MORPH
	S/S
	CLINICAL

	Osteoporosis
	-Decreased thickness

-Decreased trabecular bone thickness

-Normal mineralization

-Vertebrae, femoral necks, and wrists affected
-Rate of resportion exceeds formation of new bone

-Aging a major factor

-Loss of estrogenic activity( accelerated loss of cortical bone

-Androgen deficiency an important factor

-Immobilization leads to bone loss

-Mineralization of bone normal
-Decrease in overall bone mass and vulnerability to fracture

-Osteoclastic activity increased
-80% of skeletal mass is in cortical bone, 20% of bone turnover is in cortical bone. Trabecular bone comprises the spine and many OP fractures are first seen there due to increased frequency of occurrence. 

-Hip fracture is an indicator of increased cortical bone turnover and progressive OP. 
	-Bone pain

-Deformity

-Height loss

-Oteopenia

A word from Dr. Kimmel about scores:
-The Z score is age/weight/sex adjusted

-The T score compares patient to younger adults

-Low Z scores may indicate secondary disease

-As bone density decreases, fx risk increases

-Compare individual scans by measuring absolute grams/cm value

-Lower than –1 SD or > -2.5 SD indicates osteopenia
-Lower than –2.5 SD indicates osteoporosis
-Lower than –2.5 SD + fracture indicates severe osteoporosis

-High NTX
	-Associated with Cushing’s, lactation, pregnancy, hypopituitarism, hypogonadism, malabsorption, malnutrition

-Estrogen might counteract effect of various cytokines produced by bone marrow cells and monocytes. IL1, 6 thought to promote resportion of bone.

-Confinement to bed > 6 months correlates with approx 30% bone loss

TYPE I:
Post menopausal bone loss

Decreased estrogens

Increased bone resorption

Suppression of cytokines

TYPE II:
Aging

Decreased bone formation

BONE SCAN:
-Perform for any post menopausal woman not on HRT, people with vertebral anomalies, X ray anomalies, fractures, patients on long term steroids

-If patients are lower than –2.5 SDs, look for secondary causes

	Osteoporosis / Treatment per Dr. Kimmel
	GOALS:
-Reduce fracture incidence

-Stop bone loss

-Increase bone mass

-Reduce morbidity and mortality
	THERAPEUTICS:
-Vitamin D supplementation

-Calcium supplementation

-HRT

-PTH Stimulating agents
-Selective estrogen receptor modulators

-Testosterone for younger men

-Calcitonin not useful except as last resport

-Bisphosphonates bind to hydroxyapetite and inhibit osteoclastic resorption
	CLINICAL CORRELATIONS:
-Patients with PMR, Temporal Arteritis, RA, asthmatics, and others on chronic steroid tx should be monitored q 6 months. Consider biphosphonate therapy. 

-Risk of osteosarcoma slightly greater for patients on PTH

	Rickets

Osteomalacia
	-Vitamin D deficiency

-Results from dietary deprivation, heavy metal poisoning, prolonged exposure to sunlight, chronic renal failure

-Increased unmineralized matrix

-Wide osteoid seams
	-Pigeon chest

-Rachitic rosary

-Swollen costochondral jct

-Lobulated epiphyseal plate

-Low levels of Ca2+ and PO4- in dietary vitamin D deficiency
	-Osteopenic pattern in o-malacia. 

-Compression fx and decreased bone thickness

-Low serum, low Ca2+ stimulated PTH glands and leads to secondary hyper parathyroidism

-Hallmark is the pseudofracture:  local bone resportion having the appearance of a non displaced fracture classically in the pubic rami, clavicles, or scapula

	Osteitis 
Fibrosa
Cystica
	-Von Recklinghausen’s disease

-Increased parathormone( mobilized Ca2+ from bone( increased demineralization activity.

-Increased osteoclastic activity

-Bone becomes excessively soft

-Increased resorption of bone causes formation of cysts

-Tumor like masses containing giant cells, cysts, hemorrhagic tissue
	-Hypercalcemia

-Metastatic calcification
	-Associated with hyperparathyroidism

-Increased osteoclastic activity with resportion of matrix causes subsequent fibrous replacement of osseous tissue

-Moth eaten appearance on X ray

BROWN TUMORS: Tumor like masses containing giant cells, cysts, hemorrhages, and fibrous tissue form in bone

	Renal 
Osteodystrophy
	-Bone changes seen in the presence of chronic renal failure

-Consists of the spectrum of bone diseases: osteomalacia, osteoporosis, osteosclerosis

-CRF causes phosphate retention

-Tubular injury decreases  active formation of vitamin D
	-Hypocalcemia

-Hyperphosphatemia


	-“Salt and pepper appearance”
-Decalcification of skull

-Changes in bone similar to those seen in fibrosa cystica

	Osteitis Deformans
Paget’s Disease of Bone
	-Uncertain etiology

-Begins after 40, peak incidence post 60

-More common in caucasians

-Irregular thickening and softening of bone

-Slow virus infection suggested, but not proven

-Polstotic in 85% and monostotic in 15% of cases

-Initial osteoLYTIC stage (bone resorption by osteoclasts)

-Next stage is osteoblastic / osteoclastic characterized by new bone formation with abundant osteoblasts

-Mineralization of bone lags and newly laid down bone well demarcated by osteoid seams or cement lines

-Moasic pattern is pathognomonic of Paget’s disease

-Marrow spaces filled with loose/vascular connective tissue
-Osteosclerotic stage shows predominant bone formation and osteosclerosis

MORPHOLOGY:
-Any bone can be affected, spine, pelvis, femur, skull, tibia, humerus affected.

-Spinal disease shows thickening and softening of bones resulting in kyphosis, shortening of trunk, and pressure on nerves in vertebral foramina

-Femur: increases thickness with coax vara and anterior bowing


	-Bone pain

-Fracture

-Deformities

-Deafness common if skull bone affected

-Verterbral compression leads to height distortion

-Leontiasis ossea (lion like face)

-Elevated ALKP


	DIAGNOSIS:
-Bone lysis and reformation

-High output cardiac failure

-Osteosarcoma in 1%



	Fibrous Dysplasia
	-Benign condition characterized by replacement of bone by disorganized fibrous and osseous elements

-Occurs in kids and adults

-May involvea single bone (monostotic) or multiple bone

MONOSTOTIC FIBROUS DYSPLASIA: Most common age is the second and fourth decades. Any bone involved by proximal femur, tibia, ribs, or facial bones most common

POLYOSTOTIC FIBROUS DYSPLASIA: 25% of cases( more than one bone involved. Leads to limb deformity and limb length discrepancies

ALBRIGHT’s SYNDROME:
 5%, most common endocrine abnormality. Precocious puberity in females, extremely rare condition in males. Other endocrine dysfunctions include acromegaly, Cushion’s syndrome, hyperthyroidism. 
SKIN LESIONS IN ALBRIGHT’s: 
-Pigmented macules, café au lait spots usually over buttocks and back


	RADIOGRAPHIC FEATURES OF FIBROUS DYSPLASIA:
-Affected bone has a lucent ground glass appearance. Well marginated borders and thin cortex. 

HISTOLOGIC FEATURES OF ALL THREE FIBROUS DYSPLASIA TYPES:
-Identical for all three types. Benign fibroblastic tissue in a whorled pattern with haphazardly arranged trabeculae of woven bone which lack osteoblastic rimming. Chinese character appearance. Rarely, a sarcoma may arise in the affected area.
	CLINICAL:
-Elevated serum ALKP
-Ca2+ and phosphate levels normal



	NONOSSIFYING FIBROMA
	-Non neoplastic developmental lesions occurs chiefly in children.

-Occurs in femur, tibia, and fibula. May be single or multiple and bilateral. 

-Lesions are well demarcated, radiolucent defects in cortex with a thin intact layer of subperiosteal cortical bone. 

MICROSCOPIC APPEARANCE:
-Cellular fibroblastic tissue with scattered lipid laden macrophages and multinucleate benign giant cells. No bone formation

-No anaplasia
	-Extremely common 

-Asymptomatic

-Often resolves spontaneously

-No transformation into sarcomas

	Hypertrophic osteoarthropathy
	-Disordr characterized by periosteal new bone formation, arthritis, and clubbing of digits. 

-Usually occurs in patients with bronchial carcinoma, but sometimes with pleural tumors, pulmonary mets, chronic lung and liver disease

-Clubbing alone may be secondary to some conditions but also with cyanotic heart disease, infective endocarditis, UC, Chron’s  disease
	-Periosteal bone formation

-Arthritis

-Clubbing


	-Resection of underlying cancer may correct hypertrophic osteoarthropathy. 

-Edematous thickening of synovium and mild lymphoplasmacytic infiltrate

	Myasthenia Gravis
	-Most common disorder among the myasthenic syndromes

-More common in females

-Autoimmune disease( antigenic target is Ach receptor of the postsynaptic membrane

-Hampering or blocking of nerve transmission of impulses across the NMJ

-Antobodies to ACHr in serum of most MG patients

-Lymphocytic infiltration present around degenerating myofibers; electron microscopic immunocytochemistry shows abnormal NMJ with widened clefts

-Reduced junctional folds

-Markedly reduced ACHR receptors
	Weakness of ocular muscles

Weakness of cranial muscles

Dysphaia

Dysarthria
	Associated abnormalities include thymic hyperplasia, thymoma, and other autoimmune disease

PROGNOSIS:
-Death in approx 10% of patients usually dueto intercurrent infection

-Thymectomy of hyperplastic thymus is controversial; only young women seem to benefit from this therapy

LAMBERT EATON SYNDROME:
-Muscular weakness affecting limbs. Ocular and bulbar muscles are spared. Approx 70% of patients have associated small cell carcinoma of lung

CONGENITAL FAMILIAR MYSATHENIC SYNDROMES:
-Relate to defects in ACH synthesis and metabolism

	ALS
Example of denervation atrophy
	-Due to peripheral neuropathy or trauma of a nerve supplying a muscule. 

-Results in muscle atrophy

-ALS is prototype disease

-Denervation atrophy results in small angulated muscle fibers, collateral sprouting from adjacent nerve fibers, may re-innervate muscle( muscle regenerates to its previous size. 

-Regenerated muscle is only of a single type and is not the typical checkerboard pattern seen in normal muscle tissue (called type grouping)
	-Muscle fasciculations

-Weakness

-Loss of muscle mass


	-ALS has a poor prognosis, irreversible course

	Myositis
	-Inflammation in muscle, causes include pyogenic infection, septicemia, gas gangrene due to clostridial  infection, virus infections, toxic Zenker’s degeneration
	
	

	Polymyositis
	-Rare, chronic inflammatory disorder

-Myopathy presenting symmetrical weakness

-Associated with other systemic diseases and malignancy 
	-Motor disability

-Symmetric weakness

-Skin rash
	-Serum levels of muscle enzymes are increases, CK, aldolase

	Duchenne MD

And other

Muscular dystrophies
	-Progressive muscular dystrophy

-Pseudohypertrophic MD

-Most common in males and most severe form of muscular dystrophy. 

-Sex linked, recessive inheritance

-Tendency to form contractures

-Defective gene (deletions) on short arm of the X chromosome, total absence of DYSTROPHIN

-Abnormal Ca2+ metabolism in muscle

-Only about 70% of carriers can be detected; isolatoion of product of defective gene raises possibility of antenatal screening

MORPHOLOGY:
-Foci of degenerating muscle fibers leads to necrotic muscle mass phagocytosed by macrophages

-Associated with attempted muscle regeneration

-Contraction bands, fiber splitting, muscle cells with central nuclei and endomysial fibrosis present
	-Muscle weakness

-Pelvic and shoulder girdle weakness

-Pseudohypertrophy due to fibrofatty replacement of muscle fibers


	-Causes of death usually include respiratory insufficiency and cardiac arrhythmia

-Relentlessly progressive disease

BECKER TYPE MUSCULAR DYSTROPHY:
-Midler type, genetic defect at same locus as Duchenne

-Mild deficiency or absence of dystrophin

FACIOSCAPULOHUMERAL: 

-Autosomal dominant, multisystem disease, benign, and not as progressive

MYOTONIC DYSTROPHY:
-Autosomal dominant, multisystem disease, weakness of distal muscle, benign, does not shorten life

	
	
	
	


Dr. Joel Rush and some Fractures

SALTER HARRIS CLASSIFICATION OF PHYSEAL FRACTURES 

The SH-I fracture, we all  know is through the physis without any involvement of  the metaphysis or epiphysis.Epiphysis is completely separated from the mataphysis without radiological evidence of a metaphyseal fragment

The SH-II fracture is  through the metaphysis (M) and the physis.  

The SH-III fracture is through the epiphysis (E) and the physis; travels transversely through the physis before exiting through the metaphysis.  

The SH-IV fracture is a contiguous fracture through the  epiphysis, the physis, and the metaphysis (ME).  

The  SH-V fracture is a crush injury of the physis.
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Picture I: Salter Harris I
Picture II: Salter-Harris II
Picture III: Salter harris IV
Picture IV: Salter Harris III Remark: A long bone is usually divided into two epiphyseal, two metaphyseal, and one diaphyseal 

	NAME
	DEF
	PIC

	Subluxation
	Partial loss of of articulation between two opposing joint surfaces
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	Dislocation
	Complete loss of continuity between opposing joint surfaces
	

	Diastasis
	Separation of normally joint parts. Ex: pubic symphysis
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	Stress fracture
	Fatigue resulting from repeated trivial trauma

	Delayed union
	Failure of fracture to unite in the time required for union to normally occur, delayed in smokers

	Malunion
	Unio to the fracture with an angulatory or rotatory deformity

	Avascular necrosis
	Death of bone due to interruption of bone supply

	Pseudoarthrosis
	False joints of dense fibrocartilagenous tissue which forms between two fracture segments



	Intraarticular fracture
	Fracture that extends into and involves an articular surface

	Distraction
	Opposing bone ends of the fracture fragments are kept apart from each other often resulting from muscle pull, excessive traction, or interposed tissue

	Impaction
	One fragment of bone is forcibly driven into an adjacent fragment. Can be a very stable fracture

	Avulsion
	Fragment of bone is pulled away from its original position. Bony attachment is pulled off

	Depression
	Hard surface of one bone is driven into softer surface of the adjacent bone. Outer surface is pushed into softer cancellous bone. Depression commonly seen at tibial plateau 

	Compression
	Occurs in vertebral bodies when superior and inferior surfaces are driven toward each other. Wedge shaped deformity results. Extend of compression described as loss of height %. 


The Garden Classification of Fractures:


	GARDEN I
	GARDEN II
	GARDEN III
	GARDEN IV

	-Valgus impaction

-Incomplete fracture

-Stable

-Patients may only complain of knee pain

-Xrays may appear negative

-Perform MRI for definitive ddx

-Closed tx available

-Problem is risk of patient non compliance

-Most pts won’t tolerate a hip spica cast
-Risk of aseptic necrosis significant
TREATMENT:
-Internal fixation with cannulated screw
	-Complete fracture, non displaced
	-Complete fracture with partial displacement

-Unstable

-Shortening and rotation of affected leg

TREATMENT:
-Closed reduction of fx table

-Hemiarthroplasty eliminates risk of aseptic necrosis, malunion, failure

-Good tx for people with parkinson’s, paget’s, and osteoporosis

-Avoid this tx modality in younger patients
	-Complete fracture with total displacement

-Unstable

	PIC
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STAGES OF FRACTURE REPAIR:


1. INFLAMMATION: 
-Hematomas and fibrin clot formation

- Release of lysosomal enzymes due to cell death

2. SOFT CALLOUS
-Increased vascularity at fracture site

-No visible callous as of yet

3. HARD CALLOUS:
-Conversion of cartilaginous tissue into woven bone

4. REMODELING:
-Woven bone converts into lamellar bone

-Medullary canal reconstruction occurs

-Phases of fracture repair often overlap; 70% of fractures found here

Dr. Rush on Intertrochanteric Fractures of the Hip, including the Subtrochanteric Fractures

INTERTROCHANTERIC FRACTURES
-The fracture line of intertrochanteric fractures extends between the greater and lesser trochanter of the femur. They are considered extracapsular fractures. The fracture line extends through cancellous bone and has an excellent blood supply. The hip’s short external rotators remain attached to the proximal femoral neck and the internal rotators are attached to the distal femur, explaining the position the leg assumes with this fracture.

-Intertrochanteric fx occur along the line between greater and lesser trochanters

-Heavy bleeding involved

-Excellent regional blood supply

-DDX: Swelling, pain, ecchymosis

TREATMENT:

-Non operative tx included support, casts, and traction

-Operative treatment involves a closed reduction with internal fixation

SUBTROCHANTERIC FRACTURES: 
-Subtrochanteric fractures account for 11% of all fractures of the proximal femur. While 10% of these fractures are caused by gunshots, the mechanism of injury is usually direct blunt trauma.[41] They occur in a bimodal distribution. The first group consists of elderly patients after a fall. The fracture occurs through an area of weakened cortical bone. Pathologic fractures from metastatic lesions, Paget’s disease, renal osteodystrophy, osteogenesis imperfecta, and osteomalacia are well recognized in this area. A second distribution of these fractures occurs among victims of extreme high-energy trauma. 
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-Fx at proximal third of femur, occurs between lesser trochanter and a point 5 cm distal to that region

TREATMENT:
-Fixed angle blade plate

-AO blade plate

-Sliding compression hip screw

-Intramedullary device

-Occur in young adults with a hx of high energy injury

-Occur in elderly due to simple fall

	NAME
	PATH
	S/S
	CLINICAL

	Bursititis
	-Bursae provided lubrication that allowed structures of different makeups to slide and glide across each other. 

-Skin across bone

-Bursa is a sav with synovial lining that functions to reduce friction and protect structures from pressure

-Results from repreated trauma

-Prepaterrlar bursitis:

anterior distal portion of the patella

-Subacromial bursitis
Between rotator cuff and acromion


	-Swelling

-Pain

-Loss of motion
	

	Sprain
	-Soft tissue injury limited to stretching or teacing of ligaments

-GRADE I:
tear of minimum number of ligamentous fibers that results in localized tenerness without instability

-GRADE II:
-A tear of greater number of ligamentous fibers that results in a greater loss of function and joint reaction but is still without instability

-GRADE III
-complete separation

	Strain
	-Stretching or tearing of a musculotendinous unit

-Also divided into grades

-
	-Swelling

-localized pain

-temporary disability
	

	Ankle sprains
	-Most common
-Most are lateral 

-Rare isolated calcaneo-fibular tear

-Lateral ligaments most commonly involved

-Anterior talofibular,

-Medial ligament involved is deltoid

CLASSIFICATION PER HANDOUT:
-Grade 1: partial ATF, negative anterior drawer

-Grade 2: complete ATF, partial CF, + drawer

-Gtade 3: complete ATF/ CF/ talar tilt > 15 deg.

-Grade 4: All  torn completely, sx repair

-Deltoid ligament torn on eversion injuries


	-Swelling

-Tenderness

-Popping

-Lack of weight bearing

-Ecchymosis

-Instability
	>20 degrees of talr tilt is positive

TREATMENT:
-ice, elevation, compression

-Grade I or II, allow splinting and early motion

-Grade II or III
Casting in 2-3 weeks in inversion

Weight bearing

Then bracing and rehabilitation

Surgical reconstruction

	Achilles Tendon Rupture
	-Middle age males

-Rupture of tendon portion of the gastroc-soleus complex


	Discomfort

Weeks prior to rupture

Hit in leg when it ruptures


	THOMPSON TEST: diagnosis, positive test if pressure applied to calf does not elicit plantarflexion

NON OPERATIVE:
-Long leg cast with foot in plantar flexion for 6-8 weeks

-After slowly bring foot into neutral position

OPERATIVE:
-Surgical repair, bracing, rehabilitation

	Plantar fascititis
	-Traction  spurs

-Fascia beneath calcaneus tightens

-Attaches fascia attaces from metatarsal heads to calcaneus
	Pain at attachment

Pain increases with weight bearing

Ecchymosis if tear of fascia

Exam with pain on plantar aspect

Increases with dorsiflexion


	-Rest

-Ice

-Crutches

-Inserts

-NSAIDS

-Injections

-Surgery 

	Shin Splints
	-Medial tibial stress syndrome

-Inflammatory condition

-Stress fracture

-Neoplasm,  blunt trauma, torsional trauma are all rule out situations

-Relatively minor inflammatory condition

-Occurs in anterior compartment of tibia


	-Exercise induced

-Relieved by rest

-Vascular abnormalities negative
	-Res

-Ice

-NSAIDS

-Stretching

	Ligaments/injury
	-Prevent displacement

-Provide stability

-When knee is in valgus, the MCL develops tensile strength and compression across lateral compartment

-Injury occurs when impact occurs from the medial side

-Imact results in hyperflexion or extension 

-Valgus stress means that tibia is moving laterally and femur is being held statically (stress on medial collateral ligament)  

-Varus stress means that the lower part of the leg moves to the inside; stretching of lateral structures (lateral collateral stress)

-ACL sprain associated with valgus stress
	
	Laxity to valgus testing at 30 degrees flexion tests MCL

-Laxity to varus testing tests the LCL
-Non surgical tx includes cast, knee immobilizer, functional knee brace, physical therapy, rehab

	ACL and PCL

Injuries
	-ACL is resistant to anterior motion of tibia

-PCL is resistant to posterior motion of the tibia

-If either ACL or PCL is sectioned, the remaining ligaments contribute 2 to 3 percent of remaining force

-ACL: classic hx of decelerating hyperextension or twisting injury associated with a pop and immediate pain

TERRIBLE TRIAD:
-Torn ACL, MCL, torn medial meniscus


	ACL TEAR:
-pop

-immediate pain 

-swelling

-instability                 
	LACHMAN’s TEST:
-clinical exam of choice to evaluate integrity of ACL
-Pivot shift test: take knee and put valgus load on it at 45 degrees and slowly extend with valgus load. Near full extension, the knee will clunk

-Drawer’s sign + but not as good as Lachman’s test

TREATMENT:
-Prevent recurrent knee injury

-Surgical reconstruction

-Non operative tx includes strengthening and functional bracing

-Perfrom extra articular surgical procedure of patients are under the age of 14

	PCL injury
	-May have subtle findings

-Look for posterior sag

-Direct anterior tibial trauma

-Isolated or combined
	More insidious


	More often tx as sprain

Posterior drawer +
TREATMENT:
-Isolated PCL tears can be treated non operatively

	Meniscus
	-Anchored to joitn capsule by small ligaments

-Tethered to tibial plateau

-Conforms to changing shape of condyle via range of motion

-Has blood and nerve supply

-Contains collagen fibrils, elastin, and non collagenous proteins

-Has a role in load transmission, stability, nutrition, congruity, limits extremes of flexion and extension

-Common injury, from forceful squatting, twisting, hyperextension and flexion. 
	Clicking

Popping

Pain

Medial > Lateral

Pain on affected side

Ipsilateral edema

Hx of locking
	-Perform xray to look for fractures of loose bodies

-McMurray’s test for diagnosis

-Rule out popliteal cyst

NON OPERATIVE TX:
-Ice

-rest

-NSAID

-Bracing

-Injections

-Strengthening

-Avoid meniscal loading activity

	Pes Anserine Bursitis
	-Inflammation of the following tendons:  gracilis, sartorius, semitendinosus.

-Caused by genu varum

-Running on banked surface
	
	TREATMENT:
-ASA, NSAIDs, infiltration, ice

	Iliotibial Band Syndrome
	-Caused by hyperpronation of foot

-Runner’s knee

-ITB inserts on lateral aspect of tibia and starts out as tensor fascia lata


	-Lateral knee joint pain

-Ober’s sign +

-Leg length discrepancy

-Bow-legged appearance

-
	TREATMENT:
-NSAID, ice, stretching

	Patellofemoral Tracking Syndrome
	-Vastus lateralis/medialis relationship

-Increased Q angle

-Synovial plica


	-Knee stiffness

-Facet tenderness

-Mild effusion

-Apprehension sign

-Ecchymosis
	TREATMENT:
-Rehabilitation

-Squats from 20-45 degrees

-Taping

-Joint sleeve

-Surgery for lateral retinacular disease 

	Patellar overload
	-Knee does not track correctly


	-Anterior knee pain

-Chondromalacia

-Increased pain with flexion

-Increased pain with descending stairs

-Patellofemoral pain
	DIAGNOSIS: 
-Patella baja, Q angle increased

TREATMENT:
-Strengthening and stretching of quadriceps, hamstrings, iliotibial band

-NSAIDS

-Braces

-Taping

	Impingement Syndrome
	-Trapping of soft tissue between the humeral heard and coricoacromial arch causing inflammation

-Seen in swimmer’s, throwers, manipulators, physiological

-Results from structural abnormality, acromial spurs, AC joint arthritis

-Physiologic impingement from rotator cuff tears, inflamed tendons, bursal swelling
	-swelling

-Pain with motion of arm especially between  80 and 120 degrees of abduction

-Tenderness to palpation

-Decreased motion


	TREATMENT:
-Rest

-Ice

-NSAIDS

-Physical therapy

-Injection

	A/C separation
	-Separation at the A/C joint

-Directblow to the shoulder

-Ligaments involved are the AC and the coracoclavicular ligaments

GRADE I:

-Minimal to moderate tenderness, mild loss of motion due to pain

GRADE II:
-A/C subluxation, moderate to severe pain at AC joint, distal end of clavicle can be rocked, tenderness in the coracoclavicular interspace
GRADE III:
-A/C dislocation, arm held in adducted and supported in an elevated position

-Clavicle ishigh riding and prominent

-Pain at the A/C space

-Clavicle can be depressed like a piano key

GRADE V:
-Exaggeration of type III, tissue disruption, surgical

GRADE VI:
-Inferior dislocation, rare, usually due to severe trauma, may have associated rib fracture. Acromion becomes prominent, deformity at top of shoulder
	Pain

Deformity

Lack of weight bearing
	GRADE I and II
-Non operative

-Sling

-Progress into therapy

GRADE III
-Controversial

-Sling and strapping

-Open reduction

-Trade a bump for a scar

GRADE VI-VI

-Limit activity

-may require surgery

-Screw can be removed at 8 weeks

	Lateral epicondylitis
	-Inflammation at attachment of common extensor tendon

-Overuse syndrome

-Microtearing of extensor carpi radialis brevis

-Tennis elbow caused by poor backhand, poor grip size, faulty foreheand, too tight a racket
	-Pain at lateral epicondyle
-Swelling

-Lack of grip strength

-Difficulty shaking hands
-Increased pain at lateral epicondyle
	XRAY: Rule out fracture and loose bodies

-Bone spurs may mandate surgical repair

-Rest

-ice

-Antiinflammatory

-NSAIDS

-Injection

-Repeated injections may weaken tendon

	Boxer’s Fx
	-Fracture of 5th MCP at neck 

-Common due to punch
	-Pain

-Deformity
	-Rare surgical repair required

-If angulation > 20 degrees, closed manip and testing

-If angulation < 20, then casting for 3-4 weeks



	Skier’s Thumb
	-Hyperabduction

-Overuse syndrome

-Tear of ulnar collateral ligament of the MCP joint of thumb

-Caused by strong radial / lateral force
	-Radially deviate stress of MCP joint with finger in 35 degrees of flexion

-Feel laxity of ligament
	-May have to repair with pin
-Non operative: thumb spica for 6 weeks, splinting and rehab

-Operative involves repair of UCL

	Mallet finger
	-Avulsion of tendon at attachment of distal phalanx

-Actually extensor tendon injury

-Injury to DIP, tearing of the extensor tending

-Tendon may pull a piece of bone off distal phalanx at insertion
	
	

	Stress fracture
	-Repeated loading of bone over a period of time

-Normal load at high frequency

-Heavy load at normal frequency

-Heavy load at high frequency

-Muscle mass should be able to dissapate injurious fracture

-Tibia, fibula, metatarsals involved
	Achiness

Swelling


	DDX via bone scan, xray, history 

TREATMENT:
-Rest

-Possible cast or bracing

	Myositis ossificans
	-Bone forms in a muscle

-Happens in deep thigh

-Due to bleeding within soft tissue\

-Ca2+ deposits, heterotopic bone formation
	
	-Immobilize area ASAP

-Avoid more trauma

-Seen on XRAY 3-6 weeks post injury

TREATMENT:
-Rest, ice, immobilization, surgical exision rarely

	Adhesive Capsulitis
	-Inflammation of tendons and bursa

-Chronic inflammation of synovial linng of joint capsule

-Sticking and adhesions

-2-3 joint recesses normally present

-Anterior: synovial recess – subcapsular bursa

-Inferiorly: redundant inferior capsule

-Posteriorly: infraspinatus burs

-Capsular folds and outpouching obliterated and stuck together by adhesions

PREDISPOSING FACTORS:
-Age  > 40

-Trauma

-Cervical disease

-Intrathoracic disorders

-Personality disorders
	Pain
Restricted motion

Diffuse shoulder pain

Loss of motion
	PAINFUL PHASE:
-Gradual onset diffuse pain lasting weeks

-Worse at night

-Exacerbated by lying on affected side

STIFFENING PHASE
-Slow, progressive motion loss

-Dull aching pain

-Impairment of ADLs

-Loss of ER, IR, abduction

TREATMENT:
-Relieve discomfort

-Restore motion and function

-Avoid prolonged immobilization

-Physical therapy

-NSAIDS
-Sx to arthroscopically break up adhesions

-Manipulation under anesthesia is the mainstay of therapy in order to break up adhesions

	Shoulder dislocations
	-50% of all dislocations

-Due to redundant capsule, ligamentous laxity, shallow glenoid cavity, decreased muscle integrity

TYPES:
-Anterior inferior/medial is the most common

-Subclavicular

-Intrathoracic

-Posterior

-Inferior dislocation (presents with arm over head)
OCCURENCES:
-Trauma is most common etiology

-Results from direct force

-Violent muscle contraction

-Atraumatic from laxity, poor condition
	-Pain

-Muscle spasm

-Arm held in absuction

-Humeral head palpated inferiorly and anteriorly

-Hollow sulcus where humeral head should be

-Ax nerve injured in shoulder dislocation
	DDX/RADIOGRAPHS:
-Obtain AP
-Obtain scapular Y (acromion, coracoid, scapular spine form a Y. Humeral head should be sitting in the Y)
-Transthoracic view

-Look for fractures

-Hill Sachs lesions: impaction fx of humeral head when it hits end of glenoid

TREATMENT:
-Get humeral head dislodged from dislocation!

-Pull down and out (DO) for anterior dislocations

-Longitudinal traction and abduction

-Kochker’s maneuver: leveraging technique where you level the head on the glenoid to pop it back into place (danger( fracture risk)
-May need general anesthesia

-Get post reduction film

-Provide immobilization 2-3 weeks post

-Physical therapy

COMPLICATIONS/FURTHER INTERVENTION:
-Sx for irreducible lesions

-Sx for soft tissue interposition

-Sx for displaced greater tuberosity > 1cm

-Sx for recurrent dislocations

-Complications include cuff tears, fx, vascular, neural injury

	OA of shoulder
	-Seen on xray

-Joint space narrows

-Subchondral sclerosis (increased bone density)
-Peripheral osteophytes

-Cystic changesin subchondral and metaphyseal areas

-In avascular necrosis, the disrupted blood supply causes death of humeral head.
	-Pain

-Localized to shoulder/upper arm

-Resolves with rest

-Insidious onset

-Mild to moderate muscle wasting

-Limited ROM

-Swelling

-Effusion
	TREATMENT:
-NSAID, rest, injection, physical therapy

-Arthroscopy

-Synovectomy

-Shoulder arthrodesis

-Humeral prosthesis



	Chondrocalcinosis of knee
	-Chrondrocalcinosis can occur throughout the body, wherever joints are located

-Ca pyrophosphate deposit that forms within ligaments and soft tissues

-Seen with pseudogout

-Calfication of meniscal outline
	-S/S from  arthritic problems associated with joint

-Pain
	-Symptomatic relief

	Baker’s Cyst
	-Popliteal cyst (swelling behind knee)
-Enlargement of semimembranosus bursa

-Usually due to intraarticular pathology

-Cyst is usually NOT primary problem


	-Popliteal fullness

-Pain
	DIAGNOSIS:
-Physical exam

-Xrays

-MRI

	Osteonecrosis
	-Unknown etiology, may be due to trauma, steroids, ETOH abuse, idiopathic

-Medial femoral condyle most common location
	-Gradual onset pain

-Swelling
	DIAGNOSIS:
-MRI best

TREATMENT:
-Decrease weight bearing

-ROM, gentle exercise

-Surgery for large AVN 

	Oshgood-Schlatter Disease
	-Tibial tuberosity disorder

-Patellar tendon pulls on tibial tuberosity

-Occurs in adolescents and is related to growth spurt

-Considered an epiphysitis, or inflammation of growth plate


	-Pain with activity

-Pain decreases with rest

-No pain with weight bearing

-No ligamentous laxity


	XRAYS:
-Fragmentation of tuberosity

-Elevation of tuberosity

TREATMENT:
-Decrease activity

-NSAIDS

-Ice

-Bracing

	Osteochondritis Dessicans of Shoulder
	-Small segment of subchondral bpone undergoes AVN

-Trauma is major etiology

-Necrotic bone may separate from area of injury
	-Pain

-Stiffness

-Swelling with activity


	-Xray, but MRI is best to showcase necrotic lesions

	Prepatellar Bursitis
	-Occurs between skin and patella

-Irritated due to repeated trauma

-Extra-articular swelling

-NOT joint effusion

-Can become infected
	-Pain



	TREATMENT:
-Apsiration

-Surgery for bursectomy

-Cortisone injection

	Knee arthridities
	-Most commonly affected joint

-Risk of arthritis increases with weight


	-Pain with activity

-Morning stiffness

-Swelling

-Grinding

-Decreased ROM

-Crepitance


	XRAY:
-Narrowing of joint space

-Osteophyte formation

-Subchondral sclerosis

TREATMENT:
-Weight loss

-Injections

-Bracing

-Cane

-Surgery to clean out or replace joint

	Achilles Tendon Rupture
	-Due to interruption of gastroc/soleus complex

-Highest incidence in middle aged males

-Some discomfort weeks prior to rupture
	-Sudden pop

-Palpable mass


	DIAGNOSIS:
-Thompson test

-No plantar flexion with compression of calf is considered positive

TREATMENT:
-Non operative for small tears

-Long leg cast

-Functional bracing and rehab

-Cast with foot in plantar flexion

	Tarsal Tunnel Syndrome
	-Nerve entrapment of posterior tibial N. at flexor retinaculum of ankle (occurs at medial malleolus( medial aspect of calcaneus) 

CONTENTS OF TARSAL TUNNEL:
-Flexor digitorum longus

-Tibialis posterior

-Posterior tibial artery

-Flexor hallicus longus


	-Burning pain

-Numbness

-Increased discomfort w/activity

-positive tinel’s sign
	TREATMENT:
-Steroid injection

-Surgery

-Medial heel wedge

	Osteochondrosis Dessicans of Talus
	-Small area of necrotic bone on articular surface of talus

-Medial aspect of talus

-Usually secondary to trauma
	-Painful limp

-Sprain that doesn’t heal

-Tender point over area exacerbated with plantar flexion
	DIAGNOSIS:
-Xray

-MRI is test of choice

TREATMENT:

-Non displaced: non weight bearing

-Surgical excision for displaced lesions

	
	
	
	


The Seronegative Arthropathies, A Musculoskeletal Redux


	DISEASE
	PATH/MORPH
	S/S
	CLINICAL

	Spondyloarthropathies
-Ankylosing Spondylitis

-Reiter’s Syndrome

-Psoriatic Arthritis
-Enteropathic Arthritis
	-These diseases can present like RA

-Arthritis usually intermittent 

-Usually oligoarticular

-Family Hx

-Association with HLA-B27

-Enthesopathy: tendon around a joint Is involved and inflammation moves into the joint. The portion of the tendon that attaches to the bone is called the enthesis

-Insidious onset

-Prominent morning stiffness

-Age of onset is usually <30 or >40


	-ANA negative

-RF negative

-Pain improves with exercise

NON VERTERBRAL S/S:
-Sausage digits

-Loss of lumbar lordosis

-Decreased chest expansion

-Patrick’s test positive contralateral SIJ


	RADIOLOGIC FINDINGS:
-Onset is insidious

-Lack of periarticular osteopenia

-Periositis

-Tendency to ankylose

	Ankylosing Spondylitis
	-Insidious onset, age around 40 yoa

-Chronic duration

CRITERIA FOR DDX: 
-Positive ddx upon 4/5 criteria or positive X-ray plus one criteria

-thoracic pain/stiffness

-hx or evidence of iritis

-Bilateral SIJ involvement

-Pain decreases with exercise
	-Pain improves with exercise

-Axial skeleton involvement
	COMPLICATIONS:
-Aortic regurgitation

-Iritis

-Cardiac conduction problems

-Pulmonary fibrosis

RADIOGRAPHIC:
-SIJ appears whited out on xray

-Bamboo spine appearance

	“Other” Spondyloarthropathies
	DDX CRITERIA:
-Inflammatory back pain

-Synovitis in an asymmetric pattern involving lower extremities and one or more of the following

-Positive family hx

-Psoriasis

-Inflammatory bowel disease

-Urethritis/conjunctivitis

-Enesthopathy
	
	CLINICAL:
-Urethritis, conjunctivitis, arthritis

-Musculocutaneous lesions on the lung, glans of penis

-keratoderma blennorraghicum

	Reiter’s Syndrome Features
	-Reactive arthritis

-Infectious can trigger signs

-Polyarticular inflammatory arthritis with hx of diarrhea

-Asymmetric and non marginal sndesmophytes (inflammatory outgrowths from the middle of each vertebral body) 

	Psoriatic Arthritis Features
	-30% of patients have musculoskeletal findings prior to skin manifestations

-Nail pitting

-Psoriatic scales on hair

-Sausage digitis

CLINICAL PATTERNS SEEN IN PA: 

-Asymmetric oligoarthritis, enesthesis resembling reactive arthritis

-Symmetrical polyarticular involvement especially with the hip. 

-DIP joint arthritis in 25%

-Rhematoid arthritis does not usually involve the distal interphalangeal joint

-In arthritis mutilans, severe joint damage occurs (bony destruction/telescoping/fusion) 

	Enteropathic Arthritis Features
	-Mostly skin manifestations seen

-Pyoderma gangrenosum

-Erythema nodosum

-Ulcerative Colitis / Crohn’s disease

-Males and females affected equally

	Tx for Serongative Arthropathies
	-Physical therapy

-Breathing exercise

-NSAIDS for minor disease

-DMARDS

-Sulfasalazine

-Valve replacement or pacemaker for cardiac involvement

-Biological (TNF-a) agents that antagonize inflammatory proteins

-Caution with OCP in females positive for cardiolipin antibodies. 

	Fibromyalgia


	-Not a true arthritis

-Nerve irritability

-Female predominant

-Middle age onset
	-Low positive ANA
-Widespread pain > 3 weeks

-Bilateral pain above/below waist

-Axial skeletal involvement 

-11/18 tenderpoints
	-Non narcotic pain meds

-Sleep aids

-Periodic re-evaluation

	Gout
	-Usually asymmetric monoarticular or oligoarticular

-May be secondary to metabolic derangement

-Knee commonly affected

-First MTP commonly affected (podagra)

OVERPRODUCTION PATHOLOGY: 

-Deficiency in HGPRT or G6PD (purine metabolism)
-Superactive PRPP synthetase

-Secondary to myeloproliferative disease

UNDERPRODUCTION PATHOLOGY:

-Underexcretion accounts for 90% of disease

-Increased serum urate and normal or low urine urate

-Starvation, dehydration, diuretics, ketosis, renal disease, ethanol
	-Negative bifringent crystals

-May have hyperuricemia

-spontaneous resolution of s/s

-Urate levels > 6-7 mg/dl


	-+ urate crystals in cells

-Any sudden change in serum urate concentration may precipitate crisis 
-Do not lower uric acid concentrations too rapidly

-Abrupt cessation of binge drinking and trauma to the area can precipitate and attack 

TREATMENT FOR SINGLE/ACUTE ATTACK:
-NSAIDS, steroids, colchicines

-Colchinine given 1 tab q2 hours until attack is over, taken 8 tabs, or patient will no longer tolerate

-Colchinine can be given IV but dose is reduced by half

-Never give if patient is taking colchinine prophylactically; no known antidote

TREATMENT FOR CHRONIC GOUT:
-Allopurinol

-Allopurinol also given for tophi, renal complications. Allopurinol, a XO inhibitor, is uricosuric. 

-Probenecid is also uricosuric

	Pseudogout/chondrocalcinosis
	-Can mimic OA/RA

-Deposits of calcium pyrophosphate

-May be associated with hemochromatosis
	
	-Aspirate inflamed joints!

-Beaklike osteophytes

-Degenerative MCP changes


REFLEXES FOR NEUROMUSCULOSKELETAL EXAMINATION:


-Iliopsoas:

T12, L1-L3

-Quadriceps:

L2-L4, femoral N. 

-Hip Adductors:

L2-L4, obturator n.

-Tibialis anterior:

L4, deep peroneal n.

-EHL/EDL and B:

L5, deep peroneal n.

-Gluteus medius:

L5, superior gluteal n.

-Peroneus L and B:

S1, superficial peroneal n.

-Gastroc-soleus:

S1, S2, tibial N. 

-Gluteus maximus:

S1, inferior gluteal n. 


Redundant Chart of Non Sports Related Injuries, Joel Rush, DO

-Glenohumeral motion occurs in a 2:1 ratio when compared to scapulothoracic motion

-For every 30 degrees of elevation, there is 20 degrees of glenohumeral motion and 10 degrees of thoracoscapular motion

-The rotator cuff stabilizes the humeral head and fixes it in the glenoid fossa

-SULCUS SIGN:

Depression seen in shoulder when traction of arm is applied caudally

-IMPINGEMENT SIGN:
Pain when attempting to move arm in an arc between 45-120 degrees of motion (rotator cuff muscles impinged between acromion and humeral head)
-DROP ARM TEST:
Demonstrates rotator cuff tear. Arm held out at 90 degrees, physician pushes caudally. Arm rapidly falls in a positive test

-SUPRASPINATUS TEST:
Arm placed in thumb down position. + test is pain upon abduction in the supraspinatus

-SUBSCAPULARIS TEST:
AKA lift off. Patient placed in a handcuff position. Arm is then moved away from back; pain may suggest subscapular tear. 

	CONDITION
	MORPH/PATH
	S/S
	CLINICAL

	Rotator cuff tear
	-Deterioration due to wear/tear and old age

-Trauma is etiologic factor in young individuals

-Tuberosity worn down by excessive friction and pressure as it rubs against the acromion. 

-Supraspinatus is most commonly ruptured tendon

-Deltoid raise arm actively between 15-45 degrees.

-Rotator cuff muscles take over between 45-90 degrees
	-Pain

-Stiffness

-Pain radiating down anterior aspect of arm

-Loss of arm motion

-Tenderness over supraspinatus insertion

-+ drop arm test

-Weak abduction
	-Restore comfort

-Restore function

TREATMENT:
-NSAIDs

-Injections

-Physical therapy

-Rest

-Arthroscopy

-Open surgical repair

	Calcific Tendonitis
	-Calcified deposits within the rotator cuff

-May affect supraspinatus tendon

-Common in women 30-50

-More common on R side
	-Pain

-Radiating pain to deltoid insertion

-Decrease in arm motion
	-Xray

-Physical therapy

-Injection

-Rest

-Ice

-Needling and surgery 

	Biceps Tendonitis
	-Secondary to inflammatory process within shoulder

-Tendon can be impinged, subluxed, or worn down (attritional tendonitis) 

-Impingement tendonitis is most common type

-Can be seen concomitantly with rotator cuff tears

-Biceps rubs between head and coracoacromial ligament

-Subluxation secondary to displacement of tendon from its groove due to a coracohumeral ligament tear

-Attritional tears correspond to primary bicipital tendonitis. 
	-Edema

-Swelling

-No intraarticular pathology

-Hx of chronic pain in proximal anterior shoulder

-Pain improves with rest

-Acute pain and ecchymosis secondary to rupture
	-Normal Xrays

-MRI is diagnostic imaging modality of choice

COMPLICATIONS
-Failure to recognize and tx a rotator cuff tear

TX FOR IMPINGEMENT:
-PT, injection, NSAIDS, repair and release

TX FOR ATTRITIONAL:
-NSAIDs, ice, injection, PT

TX FOR INSTABILITY:
-Repair of tendon for recurrent dislocations / patients less than 50

	
	
	
	


Notes on Stan “the Man” Z-pack Zimmelman:


CT MORE SENSITIVE THAN MRI:
-Degenerative arthritis

-Small calficiations

-Facial trauma

-Facial fractures

CT EQUIVALENT TO MRI:
-Chronic disc disease

-Small extremity fracture

MRI WEIGHTED STUDIES:
-On T1 scans, fat is bright and fluid is dark

-On T2 scans, fat is dark, and fluid is bright

SOME COMMON FRACTURES:
-Hagman’s fracture: A fracture of the C2 interface. Fracture through posterior element of C2. Spinal cord compromised, death from respiratory paralysis

-Chance fracture: Commonly referred to as the seat belt fracture, goes through spinous process and posterior elements. Occurs at L3

-Colles: Fracture of the wrist (radius/ulna). Dorsal displacement

-Smith Fracture: Opposite of Colles fracture where volar angulation (ventral) occurs

-Nightstick fracture: A defensive fracture of the ulna

-Clay shoveler fracture: Affects C6 and C7, occurs when shoveling/picking up a large piece of clay and sending it over your head. Ligaments on back of neck stressed

PLAIN FILM NOTES:
-Always obtain at least 2 views, 90 degrees apart

-Brightlight utilized (150W bulb) at air interfaces)
ULTRASOUND:
-Used to visualize the neonatal hip

-Soft tissue lesions, abscesses, masses

-Tendon and ligament injury

-Guidance for biopsy

CT IMAGING:
-Excellent for bony lesions

-More sensitive for cortical bone

-3D reconstruction

-Spinal column imaging post myelogram

-CT good for facial bones, evaluation of hip and pelvis

NUCLEAR MEDICINE SCANS:
-Tc99  for triple/single uptake scans

-Good for metabolic and metastatic disease

-Can help visualize stress and other subtle fractures

-Functional bone diseases like Paget’s

DEXA:
-Dual energy Xray absorptiometry

-Bone mineral density evaluation for osteoporosis

-Initial study and followup utilized for comparison

WHO CRITERIA FOR BONE DENSITY MEASUREMENT (from Zimmelman’s slide) 
-Normal T score > -1 SD
-Osteopenia: T score between –1 and –2.5 SD
-Osteoporosis: T score < -2.5 SD
-Z score: < 2.5 SD is consistant with accelerated bone loss greater than expected for age
-A Z score is a sex matched reference score that is age corrected

-A T score is a mex matched reference score for a young adult

PATHOLOGIC RADIOGRAPHY
-In osteomyelitis, all three phases of a triple bone scan are positive

-Increased blood pooling, increased uptake on delay study

OSTEOARTHRITIS:
-Degenerative joint disease showing narrowing of the joint space

-Sclerosis and eburnation

-Subchondral cyst formation

-Thickening and buttressing of the femoral cortex with dorsal migration of the femoral head

-Heberden nodes present at DIP, Bouchard’s nodes at PIP

-Osteophytes visible on plain films

RHEUMATOID ARTHRITIS XRAY FEATURES:

-Symmetric involvement of diarthroodial joints

-All five MCP, PIP, wrist compartments usually targeted

-Changes in ulnar styloid and distal RU joint

-Atlantoaxial subluxation > 2.5 mm

-Giant synovial cysts

-Diffuse loss of interosseous space

-Flexion and extension contractures
-Soft tissue swelling / marginal erosions

-Step ladder appearance of cervical spine

-Resorption 
PSORIATIC ARTHRITIS INVOLVEMENT:
-SI joint disease that is asymmetric

-Pencil in cup erosions at the fingers

-Symmetric SI joint disease more common in ankylosing spondylitis
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