Musculoskeletal Pathology  Compiled by Ben 

Lectures 1-14

-Osteoblasts:
mononuclear cells that synthesize collagen and ground substance

-Osteocytes:
Osteoblasts that become embedded and incorporated into matrix

-Osteoclasts:
Multinucleated cells found along endosteal surface; trabelculae in scalloped bays called, 



Howship’s disease. Promote resorption in presence of parathyroid hormone

-Lamellar:
Mineralized, mature osteoid tissue; collagen fibers laid down in parallel array

-Woven bone:
Mineralized osteoid tissue, collagen fibers arranged haphazardly

SCHOBER EXAM FOR THE SPINE:

-Detects limitation of foreward flexion and hyperextension of the LS

-Patient stands erect, one mark is placed on the skin overlying L5

-Other mark is placed 10 cm above midline

-Patient bends forward maximally without bending knees

-Healthy people, distance between two marks on skin should increase as the skin stretches

-Distance between both marks should reach 15 cm

	DISEASE
	MORPH
	S/S
	CLINICAL

	OA
	-Degenerative joint disease

-Weight bearing joints

-Age greater than 75

-Biomechanical theory postulates wear and tear as a cause

-Main joints affected are the weight bearing ones

-Possibly due to increased matrix degredation via cytokines, enzymes, and NO

-Possibly due to decreased matrix synthesis

-Degeneration and fissuring of cartilage; thickening of subchondral bone with synovitis and reactive bone formation at joint margins

-FLAKING and cleft formation in cartilage, eburnation
-No HLA association although a hereditary form exists which codes for the production of less sturdy collagen via COL2A1 gene. 


	Pain

Stiffness

Restriction of motion

Bony hypertrophy
Altered gait

NO synovitis
DIP/ wt bearing joints
	-Heberden’s nodes: nodules at base of terminal phalanges

-Osteophytes: bony spurs, caused by thickening of synovium and subchondral bone. These may erose and loose pieces of bone present in joints called, “joint mice”

-Diseases is slowly progressive, no known cure or method of prevention 

DIAGNOSTIC CRITERIA: 
-Age greater than 50

-AM stiffness < 30 minutes

-Bony changes, tenderness, NO inflammation

-ESR < 20, negative RF
-Osteophytes on Xray

	RA
	-Systemic chronic inflammatory disease

-Age 30 to 40, female predominant

-Possible autoimmune etiology

-Circulating Ics cause extra-articular manifestations of RA

-EBV association but no proof-Familial association is a link with HLA D-4

-Smaller joints of wrists, hands, fingers

-Synovial hyperplasia with intense infiltration by neutrophils, lymphocytes, plasma cells

-PANNUS: destroys cartilage and fills joint spaces; a plate that grows over and replaces articular cartilage

-RF present in approximately 80% of patients

-Inflammation occurs when B cells produce Ig and synoviocytes that cover the joint. These cells produce metallaproteinases (collagen destroying proteins) that produce adhesions.

-IL1 and TNF-A are central RA mediators
	Fever

Fatigue

Redness

Ulnar deviation 

Hypergammaglobulinemia

Positive Rheumatoid fact. 

Morning stiffness > 60m

Malaise
Extra-articular S/S

Synovitis

MCP joints

Hands/wrists
Glandular/lung involmnt.


	-Bony ankylosis as an end result

-Recurrences are common

DIAGNOSTIC CRITERIA: 
-Symmetrical joint swelling

-AM stiffness greater than 60 minutes

-Swelling in 3 or more joints, swelling in hands and wrists
-Positive Rf, though pts often negative in first two years

-Erosions or decalcification on Xray

-Need 4/7 criteria for diagnosis. Symmetrical swelling, swelling in 3 or more joints, and swelling in the hands and wrists must be present for > 6 weeks

	Treatment Regimen for OA
	-Relieve pain and decrease inflammation

-Social support and assistivedevices

-Thermal treatments

-Muscle straightening / ROM exercises

NSAIDS:
-Remember GI side effects

-Dyspepsia is common, renal involvement 

-Monitor for hepatic / dermatological effects

-COX-2 selective agents tend to produce less GI side effects; they do not inhibit COX-1 and thus are protective of the gastric mucosa

OPIODS: 
-Used for severe pain that interferes with daily routine

-Anticipate, prevent, and treat constipation

-Longer acting preparations have fever CNS side effects

GLUCOSAMINE

-OTC agent, might increase matrix production but DOES NOT repair collagen fibrils once damaged. 

-May decrease pain / inflammation

-Interactions with coumadin / lanoxin

STEROID INJECTIONS:
-Fast acting in weight bearing joints, can be used in any joint. Used 3-4 times per year
-Contra: previous hypersensitivity, infection, coagulopathy

-Complications: diabetes, post injection flare, infection (do not inject into infected joint!), bleeding, allergy

HYALURONIC ACID INJECTIONS:
-Stimulated actions of synovial fluid

-Decreases local inflammation

-Decreases flexion contracture

-Contraindications include infection and allergy to product

-Complications include post injection flare and local site irritiation 

SURGICAL INTERVENTION
-Indications include persistent pain despite medical / physical therapy

-Loss of function, fracture

-Absolute contra to surgery is infection. 

	Treatment Regimen for RA
	-Joint erosion may occur early, may be detected via MRI within 4 months of RA onset

-Rate of progression must faster early in onset of disease

-Goal of tx is to slow disease progression

-Increased erosion leads to increased morbility and mortality

CORTICOSTEROIDS:
-These drugs are anti-inflammatory and suppress the immune response. 

-Can bridge gap between episodes  and tx with other medications

-These drugs do not conclusively affect disease progression

-Low dosages result in thinning of the skin

-Long term use can cause Cushnoid-type symptoms, coagulopathy, osteopenia

DMARDS:

-Slow disease progression but have adverse effects

-MTX is fast working but has high risks

-MTX is toxic to the liver; avoid its use in patients with hepatitis, liver dysfunction

-Conduct frequent liver function tests and chest filmes to monitor adverse lung / liver effects. 

-MTX may also suppress the bone marrow. 

BIOLOGIC AGENTS:
-TNF-a agonists have some relative contraindications including hx of lupus, multiple sclerosis, hx of TB

-Establish an early diagnosis of RA

-Initiate DMARD within 3 months of ddx

-Periodically assessdisease progression; evaluate q 2 months if patient is on methotrexate

-If inadequate response to tx, consider changing DMARD or adding a TNF antagonist (biologic agent) 

	Women’s Health issues in the Tx of RA
	-Contraception is necessary for female patients on MTX

-When patients get off ARAVA, it takes 2 years until they can become pregnant

-DMARDS are teratogenic

-Pregnancy tends to decrease disease’s immediate effects. Though 90% of patients relapse post partum, 75% of female patients have a remission during pregnancy 

-Menopause increases risk of RA

-HRT recommended for all women with RA if no contraindications to therapy exist

-RA is an independent risk factor for the development of osteoporosis. 

	Joints commonly involved in OA
	Hips, knees, hands (DIP, PIP, MCP, first MTP joint) 



	Joints commonly involved in RA
	Wrist, MCP, MTP, shoulder, elbow, ankle

	Serology- OA
	No lab study is diagnostic, synovial fluid analysis may help with WBC count/crystal analysis. Non inflammatory joint aspirate.  R/O diseases like gout if there is fluid in the joint. Lab tests can also monitor the effects of therapy

	Serology- RA
	Routine labs, ESR, CRP, Rh(needed to make ddx), Synovial fluid aspiration. High ESR and CRP levels may indicate a poor prognosis

	Primary Gout

Secondary Gout
	-90%, no other intercurrent disease is present

-may be caused by increased urate  production. 

- Secondary: when hyperuricemia is caused by an intercurrent condition associated with increased cell lysis. 

-Release of nucleic acids associated

-Deposition of urate crystals in synovial membrane

-Stimulates acute inflammation and exudation of polymorphs into joints

MORPH OF CHRONIC GOUT:
-Characterized by deposition of large masses or urate crystals surrounded by marked inflammatory reaction composed of macrophages, lymphocytes, fibroblasts. Extra-articular tophi seen in the ear, olecranon, and patellar bursa

TOPHI:

	Tophi (pathognomonic) 
joint deformities

Sudden and intense joint pain

Fever

Leukocytosis


	-Renal disease is the most important complication and may lead to acute uric acid nephropathy, nephrolithiasis, or chronic urate nephropathy

ACUTE GOUTY ARTHRITIS: Deposition of urate crystals stimulates acute inflammation and exudation of polymorphs into joints. Death of PMNs cause release of lysosomes

CHRONIC GOUTY ARTHRITIS: Deposition of large masses of urate crystals. Marked inflammatory reaction. 

	Pseudogout
	-Acute or chronic arthritis secondary to deposition of Ca2+

-Usually seen in middle aged or elderly, male equals female in incidence

-Episodes of acute attacks or progressive degenerative joint disease, larger joints. Knee usually affected. 

-Positive fmhx often present

-Clinicopathologic features similar to gout



	Arthralgia
	Pain in the joint

	Arthritis
	Swelling / inflammation of the joint; pain within the joint

	Bursitis
	Inflammation of the bursa  / sac around the joint. Pain comes from the soft tissue around the joint

	Enthesopathy
	Inflammation at insertion point of tendon

	Monoarthritis
	Swelling or deformity in one joint

	Myopathy
	Muscle problem

	Myositis
	Inflammation in the muscle

	Synovitis
	Inflammation of syovium

	Tenosynovitis
	Inflammation of the tenosynovium / covers tendons and ligaments

	Tendinitis
	Inflammation of the tendon

	Arthritis
	-Occurs from within the joint itself.  Examples include non inflammatory; osteoarthritis. Inflammatory arthritis examples include RA, SLE, psoriatic arthritis. 
	-Swelling

-Warmth

-Tenderness
-Pain upon motion

-All motion passive and active causes pain


	-Pain generalizes around the joint and not just specifically to bursa or tendons. 

-CMC and DIP joints commonly involved in osteoarthritis

-MCP joints involved in inflammatory arthritis

	Bone diseases
	-Hereditar or genetic problems like osteoporosis, fractures, malignancy. 

-Pain in the bones: no complaint of joint pain, moving fine
	-No inflammation

-Provoking and alleviating factors

-
	

	Suppurative Arthritis
	-Acute suppurative inflammation within a joint

-Initiated by bacterial organisms like gonococci, strep, pneumococci

-H. influenza is most common organism in children

-Most cases seen in adult life

-More often in IVDA

-Congestion and edema of synovial membranes with collection of fluid in joint space. 

-More intense purulent inflammatory exudates with areas of necrosis in synovium; if severe( cartilaginous involvement

-People with sickle cell more prone to salmonella
	Acute pain

Swelling

Tenderness

Redness of joint

Systemic s/s

Malaise

Fever
	-Bacteria reach joint space by bloodstream from a septic focus

-Less freuquently by direct spread

-Fibrosis, calcification, and ankylosis can occur if disease is not controlled

	TB arthritis
	-Insidious mchronic inflammatory disease

-Affects all ages

-Arises as a complication of TB

-Most common sites are weight bearing joints
-Solitary or confluent tubercles and necrotizing granulation tissue in synovium.

-Destruction and obliteration of joint space

-Erosion of cartilage and bone
	Pain upon ambulation
	-Pott’s disease of spine: TB of vertebrae

-Ankylosis as a complication
-Draining skin sinuses as a common complication

	Lyme Disease
	-Caused by Borrelia, from a tick bite

-Arthritis is the most common persistent feature of Lyme disease, develops within weeks to years

-Migratory polyarthritis, resembles RA, with intermittent swelling

-Chronic proliferative synovitis with PANNUS formation and infiltration by lymphocytes and plasma cells

-Hyperplastic onion skin thickening of walls and small arterioles
	Migratory PA
Swelling of joints

Pannus formation
	-Erythema Cutaneous Migrans: annular expansion of lesion. Tick bite will be in center, then rubor will spread. 

ACUTE ILLNESS: Tick bite, lymphadenitis regionally

DISSEMINATION: Disease becomes disseminated, CNS and cardiac complications may occur

LATE CHRONIC FORM: Destructive chronic arthritis, acrodermatitis atrophicans, neuropathy

	Juvenille RA
	-Less than 16 years

-Acute febrile onset

-Differs from RA in that only one or a few joints are involved. 
	Knees and ankles involved

Hepatomegaly

Lymphadenitis
	

	Felty’s Syndrome
	-Variant of RA characterized by splenomegaly with hypersplenism. 

-Leg ulcers associated with polyarticular RA
-Hemolytic anemia



	Seonegative arthropathies
	-Similar morphology to RA

-No positive serum markers

-HLA B27 association

-Reiter’s syndrome

-Ankylosing spondylitis

-Enteropathic arthritis

-Bechet syndrome

	Ankylosing Spondylitis

(Seronegative arthritis)
Marie-Strumpell Disease 
	-Inflammatory arthritis affecting spine and SI joints

-Sometimes involves hips and shoulders

-Unknown cause, shows strong genetic factor

-Link with HLA B-27

-Slow onset

-Affects young men


-Histopath similar to RA
	-Fibrous, bony ankylosis of spine

-Low back pain
	-Impaired spinal mobility

-Bamboo spine

	Reiter’s Syndrome

(Seronegative arthritis) 
	-Characterized by arthritis, conjunctivitis, and urethritis following non gonococcal urethritis or bacillary dysentery 

-Includes a bunch of seronegative arthropathies
	-Arthritis

-Conjunctivitis

-Urethritis

-Swollen knee joint
	-HLAB27 often implicated in etiology

	Pigmented Villonodular Synovitis
	-Villous proliferation of synovium and deposition of hemosiderin

-Involves peripheral joints

-Giant cells typically present

-Tendency to recur after excision

-Believed to be reactive in nature



	Giant Cell Tumor of the Tendon Sheath
	-Seen as small, raised, firm nodules on finger

-Less commonly visualized on fet

-Affects young and middle aged adults

-Controversial pathogenesis- may be related to neoplasm, reactive process

-Local recurrence if excision is complete

	Ganglion Cyst
	-Common cystic swelling arising from the tendon sheath, often in wrist

-Arised from myxoid degeneration of tendon sheat connective tissue. Cavity not lined by epithelium

-No communication with joint cavities

-Extremely common

	Synovial Sarcoma
	-Rare malignant tumor arises in soft tissues adjacent to joints and not in joint spaces

-May arise in soft tissues unrelated to joints

-Most common sites include extremities, lower extremity

-Grows insidiously as deep tissue soft mass

-Consists of spindle cells and epithelial cells

-Calficication present in approximately 40% of tumors

-Biphasic histologic picture: connective tissue element (fibroblasts) and epithelial element (columnar cells) 
	
	-Frequent mets to lung, sometimes to lymph nodes and occasionally to bone marrow

-Five year survival approx 25-50%

	Baker Cyst
	-herniation into poplitieal fossa

-In popliteal fossa, aneurysms can also occur

-Differentiate artery pathology from baker’s cyst

-Use ultrasound/Doppler to differentiate

-Herniation of synovium through a joint capsule or massive enlargement of a bursa may produce a synovial cyst. A well-recognized example is the synovial cyst that forms in the popliteal space in the setting of RA (Baker cyst). The synovial lining may be hyperplastic and contain inflammatory cells and fibrin but is otherwise unremarkable. (from Robbins: Pathological Basis of Disease) 

	Hemarthrosis
	-Painful joints

-Etiology is from chronic bleeding into joint space

-Hemosiderin pigmentation

-Fibrosis

-Joint becomes limited/restricted

	Solitary Bone Cysts (Unicameral Bone Cysts)
	-Benign lesion

-Unknown etiology

-Male predominant

-Cyst lined by fibrous tissue, few giant cells, hemosiderin laden macrophages, chronic inflammatory cells, reactive bone


	Fracture

Pain in affected areas

Soft tissue swelling
	-Currettage and insertion of bone chips is curative

-Fracute more commonly seen

	Aneurysmal bone cysts
	-Large expanding lesions of long bones and vertebrae of young persons

-More common in females

-Rapid increase in size clinically imitate a malignant tumor

-Cut surface of lesion has a  spongy appearance woith cystic spaces containing blood

-Histologic pattern consists of large vascular channels with walls of cellular fibrous tissue containing osteoid, mature bones, and giant cells

-FEMALE predominant


	Long bones

Vertebrae

Longer lesons / rapid growth 


	

	Osteoma
	-Any age

-Benign tumor, involves skull and facial bones, frontal sinus is most common site

-Usually solitary but multiple lesions can occur in association with intestinal polyposis

-M>F

-Gardner’s syndrome( arises in occurrence with intestinal polyposis

	Osteoid Osteoma
	-Benigntumor

-Young persons

-M>F 3:1

-Usually affects lower extremities

-Affects small bones of foot

-Nidus is composed of vascular tissue with osteoblasts forming osteoid and bone
	-Increasing pain

-Pain severe at nioght

-Round mass about 1 cm with central brown fleshy nidus of soft tissue
-
	XRAY: central radiolucent area (nidus) surrounded by dense sclerotic bone



	Osteoblastoma
	-Predominantely affects vertebrae and long bones of young males

-M>F

-Considered benign but aggressive forms can occur( repeated occurrences post removal


	-Larger than osteoid osteoma, presents as greater than 2cm lesion
	XRAY: Well circumscribed lesion surrounded by sclerotic bone

-Rare malignant transformation

	Osteosarcoma
	-Highly malignant tumor

-Characterized by production of osteoid and bone

-Most common primary malignant bone tumor

-Age is 10 to 20 years

-M>F

-Occur in older age group when in may arise in relationship to underlying bone disease

-Unknown etiology, predisposing factors include pre-existing bone disease, radiation, genetic factors

-40% of patients with retinoblastoma develop osteosarcomas

-80 to 90% arise in medullary cavity

-May show chromosome 13 mutation 

-Present has hemorrhagic, variegated, necrotic mass expanding bone and destroyin both medulla and cortex. 

MICROSCOPIC: Malignant stroma containing osteoid and bone. Bizzarre pleiomorphic cells with hyperchromatic, irregular nuclea, and abundant mitosis. Areas of necrosis and hemorrhage, islands of cartilage and foci of multinucleated giant cells.

-Some tumors highly vascular like the telangiectatic variant. 
	Pain and swelling

Limitation of joint motion

Weight loss

Anemia

-Bone destruction with penetration in cortex with subperiosteal elevation-( Codman’s triangle. 


	XRAY:  Sun ray appearance. Bone destruction. 

PROGNOSIS : Surgery alone( 20% survival rate. Combined sx, radiation, and chemo yields a 60% survival rate. Prognosis better in fibroplastic or chondroplastic types

SPREAD: Predominantly by blood stream to lungs. Mets to lungs present in more than 90% of fatal cases.

DDX via biopsy is absolutely essential before radical surgery is undertaken.  

	Chrondroma

Enchondroma
	-Benign cartilaginous tumor

-May be multiple or solitary

-Hands and feet affected, small bones
-Age is second to fifth decade

-Multiple enchondromas have high risk of  malignant transformation

-Appears as confluent mass of hyaline cartilage with lobulated surface. Cartilage appears moderately cellular. 

-No mitotic figures

-May arise from remnants of epiphyseal cartilage
	Asymptomatic

Sometimes bone pain

Fracture


	OLLIER’s DISEASE: Non hereditary disorder with multiple enchondromas in metaphysis and diaphysis of bone. (enchondromatosis)
MAFFUCCI’s SYNDROME: Familial multiple form associated with hemangiomas in skin and viscera

	Chondromyxoid Fibroma
	-Uncommon benign tumor occurring before the age of 30

-Involves metaphysis of long bones about the knee

-Male predominant

-Tumor composed of fibroid, myxoid, and chondroid tissue. 

-Atypical areas may be mistaken for chondrosarcoma

	Chondroblastoma
(Codman’s Tumor) 
	-Rare cartilaginous tumor

-Involve epiphyseal areas

-Male predominant, later decades

-Tumor consists of proliferating chondroblasts admixed with varying amounts of fibrous stroma and chondroid material

-Multinucleated giant cells, calcification present

-Rare cases have metastasized to lung

	Chondrosacroma
	-Malignant cartilaginous tumors

-May be primary or originate in chondromas

-Occurs half as often as osteosarcoma

-Age is middle to late in life

-Slightly male predominant

-Appears as lobulated, gray-white, and translucent mass

-Areas of necrosis and calcification

-Islands of immature cartilage showing anaplasia within lacunar cells (hyperchromatic nuclei two or more cells within single lacuna, giant cells) 

-Graded from 1 to 3 from least to most anaplastic

-Difficult to differentiate from chondromas

-Chondrosarcoma with ossification difficult to differentiate from chondroblastic type of osteosarcoma

-Bone formation in chondrosarcomas arises within cartilage.

-Usually arise in central skeleton
	Local swelling, pain

Mass present for months


	XRAY: Cortical bone destruction with mottled densitiesproduced by calcification and ossification( snowstorm appearance
-SLOW growing neoplasm

-Locally aggressive

-Mets by blood (late feature seen with high grade tumors)
-Osteolytic effects on bone

-5 year survival worsens with increasing grade (less differentiation) 


	Metastatic Tumors of Bone
	-More common than primary tumors

-Virtually all are carcinomas from various sites

-Most frequent primary sites include: lung, prostate, and the breast in females

-Radiolucent with ragged margins; osteoblastic with new bone formation

-Bone mets are sometimes the first sign of neoplasm
	Back Pain

Pathological Fracture
	MALE PRIMARY: Lung, prostate
FEMALE PRIMARY: Breast



	Ewing’s Sarcoma
	-Rare malignant tumor

-Originates in medullary cavities of long bone
-Male predominant

-Affects children and young adults
-Grossly a fleshy, gray white tumor with necrosis and hemorrhage. 

-Infilatrates cortex and extends into adjacent soft tissues. 

-Composed of sheets of small, uniform, hyperchromatic round cells with little cytoplasm and no stroma. Abundant glycogen


	Pain

Tenderness

Palpable mass


	-Local spread: destruction of bone, early blood spread and pulmonary metastasis common

-Highly malignant and fatal

-5 year survival is 40-75%

	Giant Cell Tumor
	-Osteoclastoma

-Locally destructive tumor found in ends of long bones
-Age is 20-40, slight female predominance

-Lytic soab-bubble lesions on xray
-Composed of plump spindle cells among which are scattered multinucleated giant cells.

-Neoplastic cell is the spindled stroma cell

-Pleomorphism and mitoses can be seen in spindle cells; histologic featues DO NOT predict behavior of tumor


	Pain

Tenderness

Functional disability and large mass
	-Most giant cell tumors are benign

-10% develop into metastasis

-Metastasis mainly occurs into lung

	Osteomyelitis 
	-Infection of the bone

-Direct extension: from generalized vascular insufficiency (diabetics).

-Can occur in patients with normal vasculature

-Acute and chronic infections

-Chronic last longer than 10 days. At about 10 days, the infected bone DIES. Dead bone is foreign, must be evacuated. 

HEMATOGENOUS OSTEOMYELITIS:
-Bacterial etiology is particular to the type of patient (e.coli, s. agalactae) 

-Pathology directly related to capillary blind loops

-Terminal brances of metaphyseal arteries form loops at the growth plate

-Lining cells have little or no phagocytic activity

-Some joint still at risk for extension of infection into the joint capsule. 

-Those joints in which metaphysis is intracapsular are still at risk

HEMATOGENOUS OSTEOMYELITIS KIDS OLDER THA N 1

-Watch for s. aureus, s. pyogenes

-Elbow, hip, and shoulder still at risk 

HEMATOGENOUS OSTEOMYELITIS IN ADULTS:
-Diaphysis and medullary canal are sites of infection. Joint may be affected because the vessels may cross the joint plate.

-Watch for staph, gram negative rods

PYOGENIC VERTEBRAL OSTEOMYELITIS:
-Bifurcating artery- involves adjacent vertebrae and intervertebral disk

-Hematogenous via artery or Batson’s venous plexus

-Pain and tenderness 90%, fever and leukocytosis 50%

-Infeciton extends to adjacent soft tissue

-Lumbar>thoracic>cervical 

-Tumors do not generally affect 2 adjacent vertebrae. 

SPECIAL SITUATIONS:
-IVDA may get pseudomonas, candida
-Hyperalimentation: candida

-Sickle cell disease: salmonella
-Hemodialysis: s. aureus, s. epidermidis in vertebrae and ribs
-Cat bide: p. multilocada
SPREAD VIA CONTIGUOUS FOCUSWITH NO GENERAL VASCULAR INSUFFICIENCY:
-prosthetic implants, internal fixaton of fracture with subsequent wound contamination, decubitus ulcer. 

-Organisms are those which cause nosocomial infections


	Fever

Local inflammation

Short duration

If original bacteremia is missed: 
Vagule s/s

No fever

Adults- vague

Infants-edema and decreased motion

SUBTLE S/S IN IATROGENIC OSTEOMYELITIS: 

Joint loosening
Waxing / waning chronic s/s


	-Plain radiograph is not very sensitive. Changes visible after demineralization occurs

ACUTE:
-one to 7 days

-neutrophil infiltration

-congested, thrombosed vessles

-positive blood cultures, plain films neg.

CHRONIC

-S/S > 10 days

-Bacteria less commonly isolated

-Necrotic bone

-Plain films more commonly positive.

SEQUESTRUM:
-Body tends to wall off areas of dead bone New bone that is laid down is involucrum.  Involucrum is laid down in an attempt to maintain structural integrity. 

PLAIN FILMS:
-5% of less show anomaly on presentation

-90% positive by 3-4 weeks

-Subtle changes like periosteal elevation may occur

BRODIE’s ABSCESS: 
-On plain films, this shows up as a lucent area of demineralized bone

BONE SCAN:
-Can also be utilized to see occult fractures.

-Tumors in bone will also yield positive bone scan 

MRI:
-Utilize contrast studies to show areas of necrotic bone. 

TREATMENT:
-Bone is resistant to bacterial invasion

-Staph aureus demands a semi-synthetic PCN

-Vancomycin, Clindamycin

-3rd generation cephalosporin

-Treat for long duration, 6 weeks

-Adults may require 6 weeks of parenteral tx

	Osteomyelitis via spread from contiguous focus

(DIABETIC OSTEOMYELITIS) 
	-Bone infection secondary to poor circulation

-Diabetics with impaired vasculature can sustain injuries and infection and not feel pain

-Often polymicrobial with gram negative rods, gas forming bacteria
	-Subtle symptoms until gangrenous inflammation occurs

-Purulent drainage

-Soft tissue erosion

-Crepitation, pain, fever, tenderness most commonly absent
	-Amputation

-Long term suppression with oral abx.

-Debridement

-Perform culture to confirm bacterial etiology

	Surgical Options in Osteomyelitis
	ACUTE:
-Medullary or periosteal decompression

CHRONIC:
-Removal of devitalized tissue, filling in of space, revascularization

VERTEBRAL OSTEOMYELITIS: 
-Spinal cord compression, spinal stability, drain epidural or paravertebral abscess

PROSTHETIC OSTEOMYELITIS:
-Prosthesis removal and debridement of tissue
OSTEOMYELITIS WITH VASCULAR INSUFFICIENCY:
-Revascularization, debridement, amputation

	Rhabdomycoma
	-Rare benign tumor of skeletal muscle, composed of mature skeletal muscle.

-Arises in tongue and in heart in association with tuberous sclerosis

	Rhabdomyosarcoma
	-More common in tumor

EMBRYONAL: usually in head and neck region like the orbit, nasopharyx, middle ear, may occur in retroperitoneum and urgenital tract

BOTRYOID: Occur in GU, biliary, and upper respiratory tract of children. Polypoid, grape like mass. Histollogically, undifferentiated rhabdomyoblasts in myxoid stroma

ALVEOLAR: Age 10-25, occurs in extremities, undifferentiated rhabdomyoblasts in alveolar or pseudoglandular arrangement. 

PLEIOMORPHIC: Adult greater than age 45. Rare, mostly in muscles in lower limbs. Large, atypical tumor cells with cross striations characteristic of skeletal muscle. Highly malignant tumors but responsive to effective chemotherapy. 

	Lipoma
	-Most frequent soft tissue tumors in subcutaneous tissues; can also arist in mediastinum, retroperitoneum, bowel wall. 

	Liposarcoma
	-Much less common, bulky tumors arise in deep soft tissues. Lipoblasts found in different grades of differentiation; poorly differentiated sarcomas are aggressive. 

	Benign Fibrous Histiocytoma
	-Composed of cells resembling fibroblasts or histiocytes. 
-Benign tumors usually occur in skin

-Storiform or pinwheel pattern found in benign and malignant histiocytoma (dermatofibroma) 



	Malignant Fibrous Histiocytoma
	-About 30% of all soft tissue sarcomas. Mostly in extremities but may occur in the abdominal cavity, retroperitoneum, and other sites. 

-Lobulated, fleshy, infiltrating tumors. 

-Histologically composed of pleomorphic spindle cells, often in storiform pattern, with tumor giant cells and abnormal mitosis.

-Hematogenous spread, overall 5 year survival is 50%

	Nodular fascitis
	-Pseudosarcomatous fascitis

-Reactive cell proliferation usually secondary to trauma

-Commonly mistaken for a malignant tumor

-Spindled fibroblasts in a myxoid background
	-Small mass in extremities
	-Recurrence post excision common

	Antiphospholipid Antibody Syndrome
(Dr. Kimmel)
	-Protein being produced that is a procoagulant

-Can occur with or without lupus

-Can occur with other connective tissue disorders

-Features with this disorder include recurrent AV thrombi and increased pregnancy losses

-Reported more frequently in women than in men

-Cause of fetal death reported to be thrombosis of fetal vessels

-The lupus anticoagulant test is attributable to prolongation of clotting times by antiphospholipid antibodies in vitra

-Hypothesis: Antiphospholipid Ab may displace a protein from the surface of trophoblasts and vascular endothelial cells in the placenta. This protein, Annexin V, is believed to play a thromboregulatory role at the vascular-blood interface by shielding anionic phospholipids. (E. Nigel Harris, MD) 
	-Anticardiolipin antibody

-Lupus anticoagulant

-False positive VDRL

-Elevated PTT not corrected by mixing stdy  (Recall that if the PTT remains elevated post mixing, then a protein is present that is causing the inhibition of clotting!) 

-For patients on anticoagulation therapy, the lupus anticoagulant and the anticardiolipid antibody tests may be helpful

-Thrombocytopenia
	-AV thrombi can form in any organ system

TREATMENT OPTIONS:
-ASA 81 mg/day

-Coumadin high dose (2-3 times INR)

-ASA/heparin combination

-Antiplatelet therapy

-Thrombolytic agents

-Avoid estrogen in the young / HRT in old

IMPORTANT POINT:
-APA syndrome characterized by thrombosis with concomitant prolongation of the PTT!

	Scleroderma
(Dr. Kimmel)
	-Female predominant, middle age

-Several systems affected including MS, GI, renal, pulmonary, and cardiac

-Localized scleroderma is a rare form found only on the face

-Limited cutaneous scleroderma

FEMALE HEALTH CONCERNS:
-Increased fetal mortality

-Increased risk of IUGR

-Stay away from HRT 

-Diffuse disease places fetus at risk 
	-Skin thickening (mouse appearance?)
-Raynaud’s syndrome

-Digital ulcers

-Calcinosis

-Tendinous inflammation

-Tenosynovitis

-Muscle / joint inflammation

-Dry mucous membranes

-Esophageal dysfunction

-Malabsorption

-HTN caused by thickening of renal blood bessels
-Pericarditis

-Intersitial pneumona

-Bacterial infections

-CAD
-Arrythmias
	PROGNOSIS:
-Localized( Good prognosis

-Limited( usually good px, monitor patients for PHT development

-Diffuse( Good px with only skin involvement. Pts at high risk of developing internal organ disease early on which has poor px and high mortality

-Increased risk of Lung CA

-Check creatinine levels routinely!

TREATMENT:
-Tx raynaud’s with CCB’s

-Low dose NSAIDS

-Anti reflux agents

-ACE inhibitors for renal HTN

-Bosantin: an anti endothelin AB excellent for PHT (high cost)



	Myositis

(Dr. Kimmel) 
	-Disease of the muscle

-Female predominant

-Association with myositis and neoplasm development

-Differential ddx includes drug/toxin induced myopathy, infectious myopathy, endocrine problems, neuropathic disorders, CV and metabolic disorders

PREGNANCY AND MENOPAUSE CONCERNS:
-Patients should be on contraception while in remission

-Unknown whether or not HRT is harmul

-If mom developed disease during pregnancy, 40% of live birth

-Increased likelihood of fetal viability if mother developed disease as a child
	-Raynauds

-Muscle weakness

-Gotron’s papules: Proliferative growth over MCP and PIP.

-Gotrin’s sign: hyperpigmentation over those joints

-Vneck dermatomyositis rash

-Helicotropic rash around eyes / lids

-Histo Anti-T RNA synthetase Ab
	-Pts with active myopathy and neuropathy are at increased risk for neoplasms

-Perform age related screenings for malignancies

DDX CRITERIA:
-Symmetrical and proximal muscle weakness

-Myopathic changes on EKG

-Inflammation on muscle biopsy

-Rash

TREATMENT:
-High dose steroids (60-80 mg prednisone)

-Imuran, MTX
-Plaquenil for skin involvement

-Cytotoxin for interstitial lung disease

-Plasmaphoresis

-IV gamma globulins

PROGNOSIS:
-High mortality

-Morbidity often related to tx used

-Increased risk for lung/ovarian Ca

	Sjogren’s Syndrome

(Dr. Kimmel)
	-Autoimmune exocrine gland disease with both glandular and extraglandular involvement

-Affects women in their 50’s

-Primary Sjorgens: disease occurs alone

-Secondary Sjorgen’s: Disease occurs in combination with other connective tissue disorders

PREGNANCY CONCERNS:
-Fetus at risk for developing heart block if mother is positive for Anti SS-A/B antibody
	-Salivary gland enlargement

-Parotid gland enlargement

-Dry mouth

-Dry eyes

-Shirmer’s tear test to confirm dry eye

DIAGNOSTIC CRITERIA:
-Need 4/6 for definite DDX

-Hx of dry eye with KCS

-Dry mouth

-Lip biopsy 

-Positive ANA / RF

-Anti Sjorgen’s Ab
	DDX PITFALLS:
-Diabetes can cause sialadenitis

-Medication induced SICCA symptoms
TREATMENT:
-Salagen/pilocarpine: cholinergic agonist to increase production of saliva and tears

-Plaquenil

-Steroids for serious complications like CNS involvement, renal disease, pseudolymphoma

-Imuran and cytoxin for resistant disease

	Mixed connective tissue disease
(Dr. Kimmel)
	-Overlap disease of various CT disorders including SLE, slceroderma, RA, myositis


	-Anti RNP antibodies

-Myopathy

-Raynaud’s

-Arthritis


	-More prone to develop interstitial lung disease

-Do not have much kidney involvement

-Better px than lupus

	Discoid Lupus 
(Dr. Kimmel)
	-Chronic scarring rash affecting face, scalp, ears, upper extremities

-No internal organ involvement

-Discoid seen at some point in 20-30% of patients with SLE

-Paste: Plugging, atrophy, scaling telangiecstasia, erythema
	PASTE
Scarring facial rash

	-Monitor WBC to check for systemic effects

-Positive ANA  in 5% increases risk for systemic LE

	Drug Induced Lupus

(Dr. Kimmel 
	-Different from internal disease, don not get renal or lung involvement

-Histone and cardiolipin antibodies predominate rather than DsDNA antibodies. 

-Disease process reversed upon removal of offending agent

-No renal involvement
	-positive cardiolipin AB
-Positive histones, approx 95%
	DRUGS IMPLICATED IN DILE: 

-Hydralazine 

-Procainamide

-Quinidine

-Chlorpromazine

-Penicilliamine

POSSIBLE DRUGS IMPLICATED:
-Dilantin

-Sulfur antibodies

-Antithyroid agents

-Oral contraceptives

-HMG CoA reductase inhibitors

	Systemic Lupus

(Dr. Kimmel)
	-Environmental triggers like UV light, stress, and infection

-Genetic: no direct gene implicated, 10% cross reactivity of relatives


	-Fatigue

-Malaise

-Organ involvement: skin, joints, kidneys, lungs, brain, heart, blood forming organs

-Weight loss

-Fever

-Alopecia (no longer a criteria)

-Myositis

-Rheumatoid nodules

-Jaccoud arthropathy, a rare form of chronic arthritis
	CLINICAL DDX:
-4 or more of the 11 criteria needed.

-Do not need to have ANA / positive immunological markers forddx!

SCREENING TESTS:
-Sed rate
-CRP

-RF (also seen in RA) 

-ANA + in approx 95% of lupus pts

-Routine labs

PROGNOSIS: 
-70% 10 year survival

-Cytotoxic tx agents increase survival 

-Nephritis and CNS involvement are poor prognostic indicators

	Systemic Lupus

Diagnostic Criteria
(Dr. Kimmel) 
	-MALAR RASH: Erythematous, confluent. Butterfly like eruption of cheeks with facial scaling

-Other rashes including subacute cutaneous or discoid LE

-Oral apthous ulcers

-Inflammatory arthralgia, arthritis

-Serositis: inflammation of the serous membrane so patients can get pleuritis. 

-Renal involvement: overload states, HTN, proteinuria, cellular casts

-CNS involvement like seizures, psychosis

-Hematologic abnormalities: Hemolytic (coombs +) anemia, leukopenia, thrombocytopenia, lymphocytopenia

-Immunologic disorder : antibodies to DsDNA, false + VDRL, antiphospholipid antibodies

-Positive ANA

	Systemic Lupus Treatment Options (Dr. Kimmel)
	NSAIDS:
-Help with arthralgia, do not alter disease process

-Side effects include GI, kidney, liver

Hydrochloroquine (Plaquenil)
-for skin and joint disease, alopecia, oral ulcers. Tqhis agent prevents internal involvement!
GLUCOCORTICOIDS:
-Low dose (5 mg/d or less) for rash, serositis, arthritis

-Moderate dose (10-40 mg/d) 

-High doses (>40 mg/d) for cytopenia, renal, or CNS

-Industrial doses (1000 mg/d) for pts in intensive care

CYTOTOXIC AGENTS:
-Methotrexate, ctyoxan.. 

OTHER OPTIONS:
-Plasmaphoresis, immunoglobulin, DHEA, diet changes, topical steroid creams, physical therapy

HEMATOLOGIC TX OPTIONS:
-Plaquenil for skin involvement

-Danazol 400-800 mg PO QID? 

-Splenectomy

	Systemic Lupus
Monitoring Progress of Disease

(Dr. Kimmel) 
	KIDNEY STUDIES:
-Most patients with any active sediment should have one

-Any patient with significant proteinuria needs biopsy

-25% of biopsiesshow stage IV or above

-STAGE I: normal glomeruli

-STAGE II: pure mesangial  alteration

-STAGE III A: Focal segmental glomerulonephritis

-STAGE III B: Focal proliferative glomerulonephritis

-STAGE IV: Diffuse glomerulonephritis

-STAGE V: Diffuse membranous glomerulonephropathy

-STAGE VI: Sclerosing GN

-Patients with high complement, low DNA, with or without high BP, red cell casts and proteins: consider proliferative GN, diffuse

-Patients with normal compliment and  DNA but with + proteinuria, consider focal proliferative GN

-Patients with normal compliment and DNA but with high proteinurea, consider membranous GN

END STAGE RENAL INVOLVEMENT:
-Patients require dialysis or transplant

-Cytoxan spares kidneys about 5x as much as steroids

-Cytoxin caries with it almost no probability of renal failure

	Systemic Lupus, Womens Health Issues
(Dr. Kimmel)
	-Estrogen should be avoided because it tends to exacerbate lupus

-Lupus patients who are going through menopause should avoid HRT

-Higher absolute risk of CAD 

-Cytotoxins can cause infertility in female SLE patients

-Preeclampsia tends to occur in third semester, sometimes difficult to differentiate that from a lupus flare. 

-Lupus flare: patients develop proteinuria earlier than third trimester

-Mortality for mother is high during pregnancy if SLE is active at conception. Mortality is lower if mother has inactive SLE and is treated with prednisone. Delivery / abortion do not reduce risk

RISK TO FETUS:
-Prematurity, IUGR, congenital retardation, antiphospholipid AB associated with miscarriage

-Sjorgen’s AB associated with congenital heart block and neonatal lupus

-ASA safe during pregnancy in low doses. Can be used upto 30 weeks if no prior events throughout pregnancy 

-Pregnancy must be avoided in female SLE patients receiving cytoxan or methotrexate

-Preferred methods of birth control include barrier contraceptives, tubal ligation, and progesterone only BCP

	Aggressive Fibromatosis
	-Nonencapsulated exuberant fibroproliferative lesion

-Invades surrounding tissue

-Fibrous overgrowth presents as infiltrative masses in anterior abdominal wall

-Neck, shoulder, and pelvic girdle affected

-Resembles a white, scar like tumor

-Histologically composed of bands of fibrocytes and collaenous tissue. 

-Duputren’s contracture on palm of hand, Peyronie’s disease affecting penis are special forms of fibromatosis.


A Chart of Vasculitis, Dr. Kimmel and Harrison’s Principles of Internal Medicine

-Vasculitis is an inflammation of the vasculature

-Multiorgan problem with specific symptoms

-Broken down into large, medium, and small vessels

LARGE:
-Temporal arteritis (most common type)

-Takasyasu disease

MEDIUM VESSELS:
-Classic Polyarteritis Nodosa (PAN)
-Kawasaki Disease

-Wegener’s Granulomatosis

SMALL VESSELS:
-Wegener’s Granulomatosis (affects both medium and small vessels)

-Microscopic polyarteritis nodosa

-Hypersensitivity and Cutaneous Vasculitis

COMMON PRESENTATIONS:
-Presentation really depends on body areas are involved

-Malaise, fever, weight loss, neurologic pain, mesenteric ischemia, panniculitis

	LARGE VESSEL
	MEDIUM VESSEL DISEASE S/S
	SMALL VESSEL

	Pulseless extremities

Strokes 
Blindness 

Syncope
	Regional gangrene
Renal artery HTN

ARF
Mononeurit
	Skin manifestations
Peripheral neuropathy
Palpable purpura 
(non blanching skin lesions) 


SERUM LABORATORY MARKERS OF VASCULITIS:
-Elevated ESR in nearly all cases, relatively sensitive

-Elevated C-RP, usually first marker to elevate

-Cytokines such as IL1, IL6, IL 1

-Leukocytosis, thrombocytosis, normocytic / normochromic anemia
-Complement levls

-Hepatitis related PAN (Hep C > Hep B)

-Rheumatoid synovitis

-Cryoglobulinemic vasculitis

-Rheumatoid arthritis is associated with increased complement levels

-ANCA

-This is an exceedingly helpful test. 

-Positive in diseases like Wegener’s, PAN, Rheumatoid vasculitis, SLE


-cANCA is directed against proteinase III,  usually positive in Wegener’s and in Microscopic PAN


-pANCA test is directed against myeloperoxidase


-cANCA lights up the cytoplasm


-pANCA lights up the nucleus

-Western blot can be utilized as a confirmatory test after ANCA comes back positive

-Best way to diagnose a vasculitis is with a tissue biopsy

	DISEASE
	PATHOLOGY
	S/S
	TREATMENT

	Polymyalgia
Rheumatica
	-Not a true vasculitis, associated with temporal arteritis

-Very common

-Mimics other rheumatic syndromes

-Commonly found in pts over age of 50

-Presence of weakness might suggest a myositis

-Rheumatoid arthritis does not usually present with initial pelvic girdle tenderness

-No erosive bone changes

-PMR may be a variant of GCA: lacks fully developed vasculitis, systemic inflammatory component dominant over the vascular component 


	-Aching

-Stiffness
-Tenderness of neck, shoulder, pelvic girdle

-Pain out of proportion to synovitis

-Weight loss

-Anorexia

-Malaise

-Elevated acute phase reactants
	-Patient usually improves within three days of therapy

-Low dose steroid tx

-Main concerns with PMR is the development of temporal arteritis

SUMMARY:
-Achy, stiff, and tender pelvic girdle

-Proximal pain

-Age > 50, improves in 3 days, no erosion

	Temporal Arteritis

(Giant Cell Arteritis)
	-Generalized inflammatory disease of large and medium vessels

-Disease not limited to temporal arteries

-Age over 50

-Main presentation is elderly female with a new onset of headaches

-Temporal, occipital, facial, lingual, ophthalmic arteries are common arteries of the head and neck are involved

-Advanced pathology of vessels will show disruption of layers most marked medial to the internal elastic lamina of the artety

-Lymphocytic infiltration and giant cells

-Histologic hallmark is a mononuclear cell infiltrate that penetrates all layers of wall of mid-sized artery. Infiltrates can be granulomatous.

-Evidence supports a T-cell mediated etiology
	-new onset of H/A

-Increased ESR

-Increased CRP

-Headache

-Malaise

-Fatigue

-Unilateral temporal pain

-Scalp tenderness

-Jaw pain

-Tongue pain

-Ameurosis fugax (veil)

-Elevated ESR
	-Bilateral vision loss is a complication

-Main concern is with end organ damage

DIAGNOSIS:
-Age over 50, high ESR

-S/S of PMR

-Visual loss / diplopia
-Perform biopsy with viable specimen

-Bilateral biopsy increases the yield on 14%

TX/COMPLICATIONS:

-Visual complications in 50% of individuals

-Posterior ciliary artery commonly affected

-Treatment is high dose steroids, approx 40 to 60 mg of prednisone

-Treatment tapered down , patients should remain on at least 5mg prednisone /  day for the next two years

-Get bone density scans to monitor for complications

	Takayasu’s Arteritis
	-Vasculitis of the large elastic arteries

-Specifically affects the aorta and main brances

-Inflammatory injury of the vessel wall leads to patchy disappearance of the elastic smooth muscle layer

-Affects adolescent girls and young women

-Granulomatous arteritis

-Striking thickening of the vasculature

-No clear etiology

-The pulseless arteritis (Large vessels affected) 


	-Stenosis

-Aneurysm

-Fever

-Night sweats

-Malaise

-Anorexia
-Weight loss

-Ischemic complications of carotids like arm claudication, pulselessness, discrepant blood pressures, atrophy of facial muscles

-Signs of mesenteric ischemia (due to occlusion of the aorta) 
	DDX:
-Vascular imaging techniques like MRI
-Angiography provides best info about vessel lumen

TREATMENT:
-High dose steroids



	Wegener’s Granulomatosis
	-Medium vessel vasculitis

-Presence of necrotizing granulomas

-Remember ELK,  ENT for upper respiratory tract, Lungs, and Kidneys

-Most patients affected are Caucasians

-M:F ratio equal

-Lung disease may take the form of diffuse or focal infiltrates which may cavitate
	-Sinusitis

-Glomerulonephritis
-Upper respiratory involvement

-Saddle nose deformity

-Otitis

-Rhinitis

-Parotitis

-Optic involvement


-Lab findings include + cANCA
-+ Proteinase III antibodies

-NO EOSINOPHILIA
	-Must get biopsy of lungs

-Patients need to be on cytotoxic agents

-Use Imuran, steroids

SUMMARY:
-Medium sized vasculitis

-ELK

-Proteinase III Ab



	Microscopic PAN
	-Condition looks extremely similar to Wegener’s

-ENT, lung, and kidney involvement

-Renal artery vasculitis

-No granulomatous changes on biopsy

-Not associated with hepatitis infection

-Trophism for kidney, lung

	-Positive + cANCA
-Renovascular HTN
-Glomerulonephritis 
	-Treatment includes cyclophosphamide

	Classical PAN

(Medium vessel) 
	-Main involvements include cardiovascular, GI infarcts, Kidney, CNS, skin
-No glomerulonephritis

-No lung involvement

-Aneurysmal bulges of the arterial wall

-Necrotizing inflammation of the medium or small sized vessels that spares the smallest vessles

-Because of its affinity for, “named nerves,” PAN will often manifest itself with foot drop or wrist dysfunctions
	-High levels of RF

-Low complement levels

-Malaise

-Fever

-Myalgias
-Arthralgias

-Foot / wrist drop

-“intestinal angina” 

-Postprandial periumbilical pain
	SUMMARY:
-Cardiovascular involvement

-Hep B

-Aneurysms, GI Infarct

-No glomerulonephritis

-No lung involvement

-High RF

-Low complement levels

	Churg-Strauss Syndrome
(Granulomatous Vasculitis) 
	-Variant of PAN also known as allergic granulomatosis

-Occurs in patients with hx of asthma

-Differs from Pan, MPA, and Wegener’s because systemic vasculitis occurs in the setting of asthma, eosinophilia, allergic rhinitis
	-Eosinophilia

-High levels of IgE

-+pANCA


	

	Hepatitis associated PAN
	-40% of cases of classical PAN

-Suspect this in patients with hx of IVDA


	-Elevations in pANCA rare
	Tx involves teroids

	Hypersensitivity Vasculitis
	-Allergic vasculitis

-Most common cause of vasculitis

-Idiopathic
	-Palpable purpura
	-Steroids

	
	
	
	


-Comparison of pathology

	
	TENDONITIS/BURSITIS
	NON INFLAMMATORY ARTH
	INFLAMMATORY ARTH

	AM Stiffness
	Focal/brief
	Focal/brief
	Significant/prolonged

	Constitutional symptoms
	Absent
	Absent
	Present

	Peak discomfort
	With use
	After prolonged use
	After rest or inactivity

	Locking / instability
	Unusually except rupture, TF
	Implies loose body
Internal derangement
	Uncommon

	Symmetry
	Uncommon
	Occasional
	Common

	Tenderness
	Focal, periarticular or tender points
	Unusual
	Over entire exposed joint space

	Inflammation
	Limited in the soft tissue
Uncommon
	Uncommon
	Common over the whole joint

	Instability
	Uncommon
	Occasional
	Uncommon

	Multisystem disease
	No
	No
	Often


Dr. Packer’s Pathology

	DISEASE
	PATH
	S/S
	CLINICAL

	Rheumatic or Collagen Vascular Disease in Children 
	-Inflammatory changes in connective tissues in the body

-Most commonly occurs as a post infectious, reactive arthritis. 

-Children can have transient post viral arthralgias or arthritis

-Symptoms persist or follow certain criteria become a specific rheumatologic disease. 

-Diagnosis made by history and physical findings

-Laboratory tests can be useful to follow progress and classify, but not to diagnose
	-Elevated ESR
-Elevated CRP
-ANA not specific

-Rheumatoid factor rarely positive

-Compliment is useful in following progress


	-Swollen, hot isolated joints must be checked for septic arthritis



	Kawasaki Disease
	-Extremely serious illness

-Early treatment is vital

-Only recognized when appropriate index of suspicion

-Seen mainly in young children

-More prevalent and severe in children of Japanese ancestry

-No known etiology of precusor illness

-Multisystem median sized arthritis

-Multiple systems involved in acute phase including gut, skin, mucous membranes, gallbladder, pancreas, and meninges

-Acute phase (day 5-10)
-Subacute phase (11-21)
-Convalescent phase (post 3 weeks) 
	ACUTE PHASE
-Vague S/S, must be suspicious

-Commonly have high PLT
-Criteria used to make ddx

-Patient must have fever for 5 days or more, no other explanation for illness, and 4 of the 5 criteria 

KAWASAKI CRITERIA:
-Extremities- reddened palms and soles

-Exanthem

-Conjunctivitis (special type- the limbus is spared; peri-conjunctival erythema present but white conjunctiva around limbal ring) 

-Mucous membranes- reddened lips, strawberry tongue, pharyngitis

-Cervical adenopathy, non purulent

SUBACUTE PHASE
-Fever resolves

-Often develops arthritis

-Dramatic desquamation of extremities / peeling

CONVALESCENT PHASE
-Present for weeks to months after illness

-Develop coronary artery aneurysms

-Aneurysms can rupture or obstruct and lead to MI
	-Most serious complication is coronary artery aneurysms that can lead to myocardial infarction. 

-Must recognize early- outcome determined by how early tx is initiated

-IV immunoglobulin (2g/kg)
-High dose ASA / gut absorbs poorly due to vascular involvement

-After acute phase, ASA 3-5 mg/kg/day, until PLT and acute phase reactants are normal

-Diagnosis of exclusion

-Consider when no other illness explains symptoms

	Juvenille Rheumatoid Arthritis
	-13.9 cases per 100,000 children

-Classified after 6 months of s/s

-Most common in younger females

-Most commonly presents as a pauciarticular (less than 4 joints involved) diseqase

-No known etiology or precursor

-Most kids to not make RF
CLASSIFICATION
1- systemic

2- polyarticular (RF-/RF+)

3- pauciarticular(early/late)
	CRITERIA FOR DDX
-Chronic arthritis for 6 weeks for more

-Child less than 16

-No other explanation for s/s

CHARACTERISTICS
-Morning joint stiffness

-Normochromic/normocytic anemia

-Elevated acute phase reactants (ferritin,  CRP, ESR)

-ANA and RF used to classify, not diagnose


	-Growth abnormalities common

-Pain from hypotrophic muscles or joint contractures

-Micrognathia



	Pauciarticular disease (subclass of JRA)
	-2 forms

YOUNGER CHILDREN:
-Females, under 3,  ANA positive, RF –

OLDER CHILDREN:
-often males, older, RF-/ANA- 

YOUNGER PAUCIARTICULAR DISEASE:
-Rarely appear sick

-large joint involvement

-Joints rarely tender, no long term destruction

-Resolves in a few years


	Generally milder form

Less joint tenderness

Rarely sick appearing

LATE ONSET PAUCIARTICULAR DISEASE:
-Often involve lower joints and back

-Aysmmetric

-Rare uveitis, painful

-Weight loss

-Lower back for often long term and leads to ankylosing spondylitis
	High risk of visual loss from iridocyclitis

IRIDOCYCLITIS SEEN WITH EARLY ONSET / YOUNG PAUCIARTICULAR DISEASE: 
-Painless adhesions in anterior chamber of eye

-Photosensitivity

-Must have eye exam by optho q 3-4 months for 4 years, then q6 months for next 3 years

-Tx with topic steroids and mydriatic agents



	Polyarticular disease

(subclass of JRA)
	-Two forms of polyarticular disease exist

-RF+ form is usually females over 10, ANA positive

-RF – form is usually females under 10, ANA neg

RF NEGATIVE DISEASE:
-Can involve large and small joints as well as C-spine

-Rarely destructive

-Rarely ANA positive, group is at risk for iridocyclitis and systemic s/s

-Usually runs course in 2-3 years


	RF POSITIVE DISEASE:
-Often involves smaller joints

-Commonly a long term disease leading to joint destruction

-Probably a form of adult RA


	SYSTEMIC ONSET DISEASE:
-Also called Still disease

-25% will progress to chronic inflammatory arthritis

-Many will have systemic s/s for protracted period prior to joint swelling

-Common cause of FUO
-Occurs in males and females

-Quotidian fever (4x/day)

-Rash often w/fever, salmon colored

-hepatosplenomegaly

-Anemia

-Pleurisy, pericarditis

-Arthralgia, myalgia

-Rare uveitis

-Growth retardation

-Sepsis, heart failure

-Coagulopathy 

	Treatment of JRA
	-Make certain to exclude other pathology

-Check eyes

-Watch for systemic complications

-ASA or NSAID

-Influenza vaccine (Reye’s) 
-Pulse steroids

-Immunomodulators

	Juvenille Rheumatoid Arthritis Review
	PAUCIARTICULAR-YOUNG ONSET

-Young female, often ANA positive

-Resolves in  a few years

-High risk of visual acuity loss from iridocyclitis

-These patients need to see an opthamologist regularly!

-Rarely sick appearing

-Jounts rarely tender

-No long term destruction
	PAUCIARTICULAR-LATE

-Often males

-Older children

-Patients often ANA negative

-Patients often RF negative

-Weight loss

-Asymmetric joint involvement

-May be early form of ankylosing spondylitis

-Uveitis is rare and painful
	POLYARTICULAR RF POSITIVE

-RF positive disease is common in older children, usually females over 10. 

-Often involves small joints

-Long term disease, joint destruction may ensue-

-Probably a form of adult RA

-ANA negative

POLYARTICULAR RF NEGATIVE
-Rarely destructive

-Can involve large/small joints and the C-spine

-Rare ANA positivity

-Usually runs course in 2-3 years


Pharmacology:

-Glucocorticoids shut down the entire biosynthetic pathway of pain/inflammation. 

-As inhibitors of phospholipase A2, they inhibit both the lipooxygenase (Luekotrienes) and cyclooxygenase

-


	DRUG
	MECH
	KINETICS
	CLINICAL

	Salycylates

(ASA) 
	-ASA serves as the prototype drug for the non narcotic agents. 

-Analgesic, antipyretic, anti-inflammatory and antiplatelet property. 

-It is not a steroid, so it can be considered an NSAID

-Weak organic acid

-Relieves low to moderate intensity pain

-Inhibitors of COX-1, less potent in inhibiting COX-2
-Also inhibits prostaglandin synthesis

-Central analgesic mechanism also  involved

-ASA lowers body temperature

-Salycylates reset the thermostat for normal termperature and heat loss is enhanced as a result of cutaneous vasodilation and sweating

-Used in tx of rheumatic disease. Inhibition of prostaglandin and thromboxane synthesis is the mechanism of action

-Higher doses required for anti-inflammatory action
-ASA stimulates respiration directly and indirectly

-Higher doses of ASA may actually diminish its anti-platelet effects

-Salycylates do NOT reduce exercise induced hyperthermia

-Irreversible inhibition of cyclooxygenase pathway

-Prostaglandin E-2 responsible for the generation of fever 

-Salycylates do not inhibit the leukotriene pathway!( may also push the anti-inflammatory pathway in the leukotriene pathway. 

-Read about gout (5 drugs)

-read about muscle relaxants (know depolarizing/ non depolarizing / relaxants) 
	-Rapid absorption from stomach and duodenum

-Rapidly distributed throughout the body, significant plasma concentrations at 30 minutes, peak at 2 hours

-pH dependent diffusion. 

-Acidosis + intoxication causes increased concentrations of free salycylate. May cause neurotoxicity

-Salycylate metabolism takes place primary in liver.

-MIXED ORDER KINETICS: at regular doses, metabolism is according to first order kinetics. High and toxic doses metabolizes via zero order

-Half life is 3-6 hours and at high doses is 15-30 minutes
-Renal excretion of free compound and metabolites. Metabolite excretion is not pH dependent. 

-Alkalinization of urine can enhance clearance

	-Avoid in patients with severe liver dysfunction

-Avoid in vitamin K deficient patients

-Avoid in hemophiliacs

-Caution with patients on long term anticoagulants

-Avoid during last few weeks in pregnancy

ORGAN SYSTEM EFFECTS:
-At high dosages, ASA stimulates respiration directly via medullary neurons and indirectly due to production of C02 (uncoupling oxidative phosphorylation)( respiratory alkalosis. 

-Respiratory and metabolic acidosis may characterize later phases of overdose. Salycylates cause vomiting / dehydration. Potassium depletion can occur in later stages.

-Gastrointesinal intolerance due to inhibition of prostaglandin synthesis. 
-PGE1 and PGE2 serve as cytoprotective agents in the gastric mucosa

-Uric acid secretion altered by salycylates. Low doses decrease urate excretion. Significant in gouty patients

-Decrease in RBF

-Renal failure can occur in later stages

-CNS stimulation followed by depression in toxic doses.



	Salycylate toxicity


	-Changes in acid base balance can occur

-S/s include headache, hearing loss, dizziness, tinnitus, hearing loss, mental disturbances, sweating

-CNS effects may also include incoherent speech, vertigo, tremor, hallucinations

-N/V, abdominal pain

-TX involves gastric lavage, intravenous fluids, administration of bicarbonate

-ALLERGIC SENSITIVITY: anaphylaxis may present with bronchoconstriction, asthma, edema, angioedema. Epinephrine is the DOC when treating allergic hypersensitivity to ASA



	Salycylate Drug Interactions
	-Produce several important drug interactions. Mechanisms include effects on plasma protein binding, anticoagulant actions, interference with metabolism. 

-Interactions due to salicylate induced displacement from plasma proteins involve warfarin, tolbutaminde, acetaminophen, reduced effect of vitamin K

-Diminish uricosuric actions of probenecidand sulfinpyrazole. 

-May reduce secretion of MTX and PCN

	Salicylate dosages
	ANTIPYRETIC:

-Use 300 to 600 mg every 4 hours

ANALGESIC:
-Relieve with 300-600 mg every 4 hours

-Chronic ingestion of larger amounts of ASA can result in loss of analgesic effectivness

ANTIINFLAMMATORY:
-High doses needed to inhibit the COX-2 pathway. Doses employed are usually large at approximately 4g/day. Used in febrile states, mild SLE

ANTIPLATELET:
-Small daily adult dosage ranges from 81-324 mg

ANTICANCER and OTHER:
-Recent study postulated significant reduction in risk of colorectal Ca

-ASA and indomethacin used to initiate closure of a patent ductus arteriosus

	Acetaminophen
	-Not an NSAID

-Has analgesic and antipyretic effects equivalent to ASA
-No anticoagulant effects

-No effect on uric acid secretion, use in gout

-No acid base disturbances

-No cross reactivity with ASA

-Effective in short term management of pain

-Not effective in treating inflammation 


	-Half life is 1-4 hours

-Liver metabolism 

-Metabolites of acetaminophen are normally inactivated by glutathione. If glutathione stores are depleted by large amounts of metabolites resulting from toxic doses, hepatic damage ensures

-
	-Fatal hepatic necrosis in acute overdosages

-RTA may occur

TX OF OVERDOSAGE:
-Gastric lavage

-use Mucomyst no later than 24 hours

-Oral loading dose followed by repeated oral administration of lower doses at regular intervals

-Sulfate may be admin to enchange conjugation



	NSAIDS
	ADVSERSE EFFECTS:
-Hypersensitivity include bronchoconstriction, anaphylaxis

-Blood dyscrasias: phenylbutazone, aplastic anemia, reported with others

-CNS effects: dizziness, drowsiness, anxiety

-Rare hepatotoxicity

-Dermatological effects include mild rash to serious disorders like Stevens Johnson’s syndrome. D/C once rash occurs

DRUG INTERACTIONS:
-All have antiplatelet effects, inc. bleeding with anticoagulants

-Effect on blood clotting is quickly reversible. 

-Reduced renal clearance of MTX

-Reduced renal sodium excretion, decreased anti-hypertensive effects

-Some NSAIDS inhibit sulfonurea metabolism

-Some displace warfarin from binding sites

	Ibuprofen
NSAID
	-Mild H/A

-Anti pyretic

-Equal inhibition of COX-1 and COX-2

-Effective anti-inflammatory agent
	-Short acting

-4 to 6 hour drug
	-Contra in ASA sensitive

-Runs risk of renal impairment in elderly

-OTC

	Indomethacin
NSAID
	-Potent prostaglanding synthesis inhibitor

-Most toxic

-COX-1 >>> COX-2

-Modest analgesic effect

-Good effectiveness in several disorders, especially gout

-Reserved for use after other NSAIDs fail

-Used to promote PDA closure

-High incidence of toxic effects 

	Ketoprofen
NSAID


	-Inhibits COX-1 and COX-2

-Short acting

-Effective in arthritis

-OTC

-Packet states that this drug may inhibit LT synthesis

	Naproxen
NSAID
	-Long half life

-General NSAID adverse effects

-Useful in migraine, gout

-Available OTC

-Given OTC
-Promoted in tx of migraine

	Phenylbutazone
NSAID
	-Most TOXIC NSAID
-The first

-Potent anti-inflammatory effects

-Use limited to short term therapy

-Many serious effects including lethal agranulocytosis and anemia, kidney toxicity, serious hypersensitivity

-Many drug interactions

	Sulindac
NSAID
	-A pro drug activated by liver metabolism

-Long half life

-Frequent GI upset

-Various NSAID adverse effects

-Inhibits COX 1 > COX 2

-Less likely to produce renal effects

	Piroxicam
NSAID
	-Longest half life one dose/day

-All general NSAID effects

-High incidence of GI upset

-Inhibits COX1>COX2

	Ketoralac
NSAID
	-Parenteral NSAID available for IM

-Strong analgesic action

-Mechanism of action like other NSAIDS

-Advser effects similar to other NSAIDS

-Not recommended for obstetrical use due to inhibition of uterine contraction

-30 mg IM comparable to 12 mg MS
-Inhibits COX-1 and COX-2

-Unknown central analgesic mechanism, NOT an opiod mechaisms

	Celecoxib

(Celebrex)
NSAID selective
	-First truly selective COX-2

-Indicated for tx of osteoarthritis and rheumatoid arthritis

-clinical trials demonstrated that this drug caused less visible ulceration

-Comparison with other NSAIDs produced similar findings

-Use the lowest possible dose
	
	

	Rofecoxib

(Vioxx) 
NSAID selective
	-Another selective COX-2

-Indicated for tx of osteoarthritis and primary dysmennorhea

-Similar to celebrex

	Valdecoxib
NSAID selective

(Bextra) 
	-Newest selective COX-2 inhibitor

-Indicated in tx of symptoms for OA, RA, primary dysmennorhea

	Opiods
	-Opioid drugs can be full agonists

-Opiods drugs can be partial agonists

-Opioids can be mixed agonist/antagonist

-Opoids include natural alkaloids opium, semisynthetic derivatives, synthetic surrogates, and other compounds that produce opiod like analgesia that can be blocked by naloxone

-Minor changes in molecular structure produce MAJOR functional changes in activity

-Methyl substitution at the phenolic hydroxulat C3 results in codeine and reduced susceptibility to first pass metabolsm

ENDOGENOUS OPIOD PEPTIDES:
-Number of endogenous peptides produce opiod like effects. 

-Met-enkephalin and leu-enkephalin are pentapeptides that contain the sequence Tyr-Gly-Gly-Phe and either methionine orleucine at the AA terminus. 

MECHANISM:
-Produce analgesia by binding to specific receptors. 

-Opiod receptors are linked to G-proteins and affect ion gating, intracellular Ca2+ deposition, and phosphorylation.

-Two direct effects-( agonist binding to mu, kappa, or delta on presynaptic nerve terminals close a voltage gated Ca2+ channel reducing neurotransmitter release. 

-Opiods are known to reduce the release of Ach, NE, serotonin, and substance P. 

-Opiods bind to mu opiod receptors on post synaptoc neurons, open K channels, and hyperpolarize the neuron and inhibit the post-synaptic neuron. 
	-Most opiods are not orally active. 

-Subjective to extensive first pass

-Well absorbed from SQ and IM sites

-Leave blood and localize in high concentrations in tissues that are highly perfused. 

-Accumulation in fatty tissue important for highly lipophilic opiods like fentanyl. 

-Brain lelves are usually lower than peripheral concentrations. 

-Usually excreted in the urine (polar metabolites)

	

	Mu receptor subtype
	-Mediate most typical opiod effects.

-Most opioids produce their effects by binding to Mu.

-Agonist binding to mu receptors produces supraspinal and spinal anesthesia, respiratory depression**, miosis**, euphoria, reduced GI motility, and physical dependence. 


	-Antagonist is naloxone
	Endogenous opiod peptides prosses a different pattern of affinities for subtypes of opiod receptors….

-Endophin 

	Kappa receptor subtype
	-Produce spinal analgesia, miosis, respiratory depression, sedation, dyshphoria, and psychotomimetic effects. 
	-Antagonist is naloxone
	-Dysmorphins

	Delta receptor subtype
	-Produces spinal analgesia
	-Antagonist is naloxone
	-Enkephalin

	Sigma Receptor subtype
	-dysphoria

-Hallucinations

-Vasomotor stumulation
	-Naloxone is insensitive
	

	Neural mechanisms of analgesia
	-
	
	

	Strong agonists

(Mu)

Morphine
Hydromorphone

Oxymorphone

Heroin


	-Useful in treating severe pain

-Heroin more potent

-Heroin has tremendous abuse potential and addictive liability



	Phenylheptylamines

Methadone
	-Orally active

-Potency and efficacy are equal to morphine, longer duration of action

-W/D symptoms are much more mild than heroin or morphine

-Duration of withdrawal is more protracted

-Methadone useful in the detoxification of opiod accidcts

-Used to maintain a chronically relapsing heroin addict

-Large oral doses of methadone given to heroin addicts in order to develop a high degree of tolerance/ cross tolerance to heroin.

-Levomethadyl acetate has an even longer half life than methadone, has been arpproved by FDA for use in detox clinics

	Phenylpiperidines

Meperadine

Fentanyl

Sufentanil

Alfentanil

Remifentanil
	MEPERIDINE/DEMEROL:

-Meperidine is widely used. 

-Has anti-muscarinic effects which can produce tachycardia

-Potential to cause seizures in high doses due to accumulation of normeperidine. 

-Equal oral to parenteral efficacy ratio

-Not useful in tx of diarrhea, lacks anti-tussive effects. 

-Useful in labor and delivery because it does not depress uterine activity, produces less and shorter lasting respiratory depression than stronger agonists

FENTANYL:
-Widely used, highly potent and short acting

-Short duration of action due to redistribution of body fat.

-Used IV in anesthesia as an induction agent

-Used as primary anesthetic in cardiac surgery; does not depress myocardium

-Can be given epidurally or intrathecally

-Extensively used in tx of severe pain

-Transdermal patch

REMIFENTANIL:
-Newest addition. Short duration of acution actually due to metabolism of plasma esterases. Extremely short half life. 

	Morphinans

Levorphanol
	-Synthetic opiod with similar pharmacologic profile to that of morphine. Nuff said. 



	Phenanthrenes

Codeine
Oxycodone
Dihydrocodeine

Hydrocodone
	-All of the phenanthrenes have less efficacy than MS or have side effects which limit maximally tolerated dose when one attempts to achive efficacy. 

-Agents are typically available as oral combination products with ASA / Acetaminophen

CODEINE:
-Still used for its anti-tussive action. Produces excitatory effects in children and some adults



	Penylheptylamines
Propoxyphene
	-Chemically related to methadone. 

-Possesses low analgesic efficacy

-Might be used in MS dependent patients

	Phenylpiperidines
Diphenoxylate
Difenoxine
Loperamide
	-3 agents used in tx of diarrhea

-No abuse potential



	Mixed agonists- antagonists
	-Drugs in this group are either competitive antagonists or partial agonists at kappa receptors. 

-Reduced abuse potential

-More psychotomimetic activity

-Kappa agonism / mu antagonism

-Can precipitate withdrawal 

-Produce sedation  / dysphoria( both kappa agonist mediated effects

NALBUPHINE:
-Prototype kappa agonist and mu antagonist

-Given parenterally

-Resistant to naloxone reversal

BUPRENORPHINE:
-Partial Mu agonist

-Maybe a Kappa agonist

-Potent and long acting due to slow dissociation from eceptors. 

-Used much like nalbuphine

-Does possess abuse potential

BUTORPHANOL (STADOL): 

-Kappa agonist

-Analgesia comparable to nalbuphine

-produces much more sedation at analgesic doses.

-Low abuse potential 

PENTAZOCINE/DEZOCINE: 
(Benzomorphans)
-Pentazocine is a kappaagonist with weak Mu antagonist or partial agonist properties

-Given orally or parenterally

-Oldest of the mixed agonist/antagonist

-At toxic overdose, it produces less respiratory depression than morphine. Abuse potential less than codein.

-Anxiety, nightmares common

	Naltrexone
Opioid antagonist
	-Orally active

-Longer half life than naloxone

-Single dose of 100 mg of naltrexone will block heroin effects for 48 hours

-Used for maintenance therapy for addicts

-Reported to reduce cracving for alcohol

	Nalmefene
Opioid antagonist
	-Newer antagonist used IV to tx opioid overdise and possesses half life of 8-10 hours

	Naloxone
Opioid antagonist
	-Poor oral efficacy

-Given IV

-greatest affinity for Mu receptors

-Lower affinity at delta and kappa receptors

-Reverses toxic effects in 1-4 minutes. 

	Antitussives
	CODEINE:
-Produces antitussive effects at 15 mg lower than required to produce analgesia

DEXTROMETHORPHAN:
-High doses, produces PCP effects

-Available OTC
-Lacks analgesic and addictive properties of codeine and produces less constipation


-Know the heck out of aspirin, mechanism

-Know the effects( adverse, others

-Peripheral analgesia with ASA, good antiplatelet, etc

-ASA’s effect on the gut

-Acetaminophen- no anti-inflammatory reactions, potential hepatonecrosis

-Compare and contrast ASA, NSAID, etc

	RECEPTOR SUBTYPE
	EFFECTS
	ENDOGENOUS OPIOD AFFINITY

	Mu
	-Supraspinal, spinal analgesia
-Respiratory depression
-Miosis
-Euphoria
-Reduced GI motility
-Physical dependence
	B-endorphin

	Kappa
	-Spinal analgesia

-Respiratory depression

-Miosis
-Respiratory depression
-Sedation

-Dysphoria
-Psychotomimetic effects
	-Dynorphins

	Delta
	-Spinal analgesia
	-Enkephalins

	Sigma
	-Dysphoria

-Hallucination

-Vasomotor stimulation

-PCP acts here
	-None listed


Opiod Summary 

	CLASS/DRUG
	MECHANISM
	CLINICAL

	1. The strong Mu agonists
PHENANTHRINES

(Strong agonists) 

-Morphine sulfate
-Hydromorphone

-Oxymorphone
-Heroin

PHENYLHEPTYLAMINES
-Methadone-Levomethadyl acetate

PHENYLPIPERIDINES

-Meperidine
-Fentanyl
-Alfentanil

-Remifentanyl

MORPHINANS
-Levorphanol
	-Strong Mu agonism

-Penetration of BBB

-Strong Mu agonism
	-Strong agents for pain

-Methadone used to maintain chronically relapsing heroin addicts

-Used in IV anesthesia
-Pain relief

-This class includes synthetic opiod agonists


	2. The Mild to Moderate Agonists
PHENANTHRINES

-Codeine
-Oxycodone

-Dihydrocodeine

-Hydrocodone

PHENYLPIPERIDINES 

-Diphenoxylate
-Difenoxine
-Loperamide
	-Mild to moderate Mu agonism

-Less efficacy than MS

-Side effects limit the maximally tolerated dose

-Mild to moderate Mu agonism


	-Anti-tussive uses

-Tx of diarrhea

-No abuse potential 

	3. The mixed agonist / antagonist / partial agonist
PHENANTHRINES

-Nalbuphine
-Buprenorphine
MORPHINANS
-Butorphanol
BENZOMORPHANS
-Pentazocine

-Dezocine
	-Mixed agonist/antagonist or partial opioid receptor agonist

-These drugs may be kappa agonists as well

-Nubain is a strong kappa agonist

-Buprenorphine is a partial kappa agonist and partial Mu agonist

-Butorphanol is a kappa agonist


	-Analgesia

-Butorphanol produces sedation

-Lower abuse potential 

	4. Antagonists

-Naloxone
Naltrexone
Nalmefene
	-Narcotic receptor antagonism
	-Tx of opioid overdose

-Naltrexone has longer half life than naloxone

-Nalmefene isa new antagonist, possesses significantly longer half life than naloxone/narcan 

	5.Antitussives
-Codeine
-Dextromethorphan
	
	-Cough suppression


