Pathology
· osteoporosis

· bone loss, 0.7 % per year

· greatest loss in spine and femoral necks

· hormones

· especially postmenopausal women

· estrogen reduces bone loss in women

· testosterone has little effect in men

· genetic – vit D receptors

· kidney disease – don’t make alpha-1-hydroxylase – don’t get calcium from the gut

· mostly trabecular bone

· lambinae and pedicles – not much trabecular bone

· compression fractures

· vertebrae – trabecular bone – lots of stress

· adenomas secrete hormones

· parathyroid hormones – absorb calcium, excrete phosphate

· kidney disease – can’t excrete phosphate

· osteoclast activation is greater than bone resorption

· increased calcium resoprtion in renal tubuledisease

· primary – skeleteal changes exclusively due to PTH

· secondary – kidney

· osteiosis fibrosis cystica

· hyperparathyroidism

· cortical bone is affected more than trabecular bone

· bone is replaced with connective tissue

· rickets and osteomalacia

· vit D deficiency

· don’t lose bone mass – more osteoid than calcium

· osteomyelitis

· infection of the bone

· hematogenous spread, direct extension, traumativ implantation

· S. aureus

· acute – intense neutrophilic reaction

· chronic

· sequestrum – residual necrotic bone

· involucrum – rim of new bone

· Brodie’s abscess – viable organisms within the sclerotic bone

· tuberculosis

· Pott’s disease – TB in the vertebrae

· cold abscesses – TB extension into soft tissue. usually psoas muscle

· when Ghon focus spreads to lymphatics, Ghon complex

· miliary – all over body, including organs

· primary – middle of lungs
· secondary – apex of lungs

· Paget’s Disease (Osteitis Deformans)

· three phases

· osteoclastic activity

· skin is warm, increased cardiac output

· osteoclastic and osteoblastic proliferation

· osteosclerotic phase

· more common in males, after age 40

· may predispose to osteogenic sarcoma

· bone formation is erratic and forms a mosaic

· alkaline phosphatase is elevated

· thickening of skull

· bone tumors

· primary are less common than metastatic

· metastatic

· prostate

· breast

· lung

· kidney

· GI tract
· thryroid gland

· metastatic can be osteoblastic (osteogenic – bone formation) or osteolytic (bone destruction)

· osteoma

· benign

· attached to surface of bone

· usually in head and neck

· osteoid osteoma and osteoblastoma

· benign in bone cortex

· severe pain, usually at night

· osteoid ostoma – proximal femur and tibia – aspirin relieves pain

· osteoblastoma – mostly on vertebra

· oth have radiolucent nidus on x-ray

· osteosarcoma (osteogenic sarcoma)

· malignant mesenchymal neoplasms

· most common primary malignant bone tumor excluding the B-call multiple myeloma

· usually males, 10-20

· distal femur and proximal tibia

· Codman’s triangle – tumor arises in the periosteum

· formation of osteoid by mesenchymal cells

· osteochondroma

· benign, usually at metaphysic

· mature bone with cartilaginous cap

· chondroma (enchondroma)

· bengin

· made mostly of hyaline cartilage

· small bones of hands and feet

· chondrosarcomas

· malignant

· mesenchymal cells producing cartilage matrix

· these do not make osteoid like osteosarcoma

· Giant cell tumor of the bone

· osteoclastoma

· distal femur, proximal tibia, proximal humerus, distal humerus

· contains large osteoclast-like cells and mononuclear cells

· multinuclear osteoclast-like cells

· 20% of benign bone tumors

· radiolucent

· Ewing’s sarcoma

· malignant

· children and adolescents

· primitive neuroectodermal tumors

· onion skin pattern

· femur, pelvis, tibia, with pain and gever

· fibrous dysplasia

· bone trabecula is replaced with fibrous tissue

· café-au-lait spots

· associated with neurofibroamtosis (von Recklinghausen’s)

· McCune-Albright syndrome
· osteoarthritis (DJD)

· degeneration of articular cartilage

· “wear and tear” disease

· fibrillation and splitting of the matrix

· articular cartilage is eroded

· eburidation

· hips, kness, lower lumbar

· joint stiffness and pain in the morning

· Bouchard’s nodes:  PIP

· Heberden’s nodes: DIP

· gout

· uric acid (hyperuricemia)

· alcohol intake, obesity, BP drugs

· tophi – aggragates of urate crystals, surrounded by white blood cells

· podagra – big toe

Microbiology

· history

· Pasteur

· Rabies vaccine

· fermentation

· pasteurization – safety of milk

· Koch

· Koch’s postulates – demands which be met to link any organism to any disease

· cultured

· excpetion: Treponema pallidum

· non-culturable, cannot be seen in animals

· exception: Mycobacterium leprae

· can be cultured using armadillos

· deforming, anaesthesi

· Bacillus anthracis

· Anton von Leeuwenhoek

· Father of Microbiology

· first to show the existence of amoesbas, yeast

· crude microscopes

· Jenssen

· first compound microscope

· Prusiner

· prions
· Bovine Spongiferous Encephalitis – Mad Cow Disease

· Scrapie – sheep suffer

· Alzheimer’s Disease

· Kuru – Cannibalism – neurotrophic disease

· Iwanowski

· viruses

· Tobacco Mosaic virus

· Contagium Virium Fluidum (1896)

· Stanley

· Nobel Prize, 1935, crystallization of viruses

· prions – made of protein molecules

· infectious in nature

· insensitive to radiation (heat)

· non-cellular

· viruses

· capsid – protein coat

· nucleic acid – 1 of 4 types

· non-cellular

· genetic parasites

· some enzymes are picked up by viruses – for replication

· i.e. reverse transcriptase – HIV

· envelope

· naked viruses – polio (picornavirus)

· polio – neurotropic – brain parenchymal cells – 1% of cases lead to crippling effects

· enveloped viruses – herpes (dsDNA)

· herpes – blisters – 2nd most common STD – can live in ganglia, responsible for re-occuring blisters

· rabies

· bullet shaped

· rhabdovirus

· transmitted to man by animals (mostly wild – skunks, bats)

· prevention by immunization, immediately after exposure – intramuscular (used to be intraperitoneal)

· hydrophobia, aerophobia

· rotavirus

· dsRNA

· GI tract – dehydrating disease

· transmitted through contaminated food and water

· smallpox

· crippling and disfiguring

· eliminated by artificial active immunization (Jenner)

· Ebola

· filamentous virus

· no known natural host

· deadly – hemorrhage
· Marburg virus

· severe rash, hemorrhage

· bacteria

· cellular agents

· Chlamydia

· smallest, simplest bacterial organism

· energy parasite – not capable of producing ATP

· 2 components of life cycle

· elementary body - infectious

· reticulate body – can survive briefly outside host system

· Chlamydia trachomatis – blindness through forming a corneal tumor (pannus)

· **top 5 STDs

· Chlamydia trachomatis

· Herpes

· Gonorrhea

· Warts

· Syphilis

· lymphogranuloma venereum – large tumor forming structure – elephantitis (bubo)

· Frie test – skin test

· ornithosis (psittacosis, parrot fever)

· Chlamydia psittaci (Chlamydophilla)

· bird associated disease

· Mycoplasma

· irregular colony formation – pleamorphic

· PPLO – pleuropneumonia like organisms

· Eaton’s agent

· Mycoplasma pneumonia – walking pneumonia

· doesn’t incapacitate a person

· no cell wall

· penicillin is not effective (penicillin inhibits cell wall synthesis)

· cold hemagglutination test

· agglutinate blood cells at 2°C, but not 15-20°C

· person suffering from pneumonia will form antibodies in system cold agglutins

· test can also be used for African Sleeping Sickness (caused by Trympanosoma gambiense)

· Mycoplasma hominis

· urogenital

· Rickettsia

· bacteria – mostly hypotrophic – organisms cannot be cultured

· Bartonella Quintana, exception, culturable

· humans can be permanent reservoirs – carry the organism, without symptoms – may be a source of outbreak

· Typhus fever – large number have to live in conditions where facilities are not available – earthquakes, floods, famines – war like condions

· rash associated symptoms, fever

· high mortality rate when left untreated

· Rickettsia prowazeki

· rash on body, then to limbs

· Typhusfever

· pediculus capitis – head lice

· pediculus coroporis – body lice

· Rickettsia rikettsii
· Rocky Mountain Spotted Fever

· transmitted to man by dermacenter variabilis

· rash first on hands and feet, then towards body

· Bartonella bacilliformis

· Oraya Fever – febrile – Carrion’s Disease

· Poor Verruga Peruana

· phlbotomus – sand fly

· Bartonella Quintana (Rochalimae)

· Trench fever (Polish-Russian Intermittent Fever)

· war-like conditions

· Shin Bone Fever

· His Werner Disease

· Rickettisa rickettsiae

· Rickettsial pox

· can be confused with chicken pox

· vesicular rash

· Varicella Zoster

· Zoster – shingles

· Varicella - chicken pox

· herpesvirus

Gross Anatomy

· CSF

· absorbed by arachnoid granulations

· leaves cranium by 2 foramen of Luschka, 1 foramen of Magendie

· sinuses

· crista galla – falx cerebri attachment

· cranial nerves

· I – neural epithelium – can replenish itself

· SO4, LR6, all the rest get 3

· III – parasympathetic – Edinger-Westphal nucleus, ciliary ganglion, short ciliary nerves

· middle meningeal artery – foramen spinosum

· pterion – hit there – TROUBLE!!! because of herniation to brain due to damange of middle meningeal artery – epidural hematoma

· anterior cranial fossa – frontal lobe

· posterior cranial fossa – cerebellum

· middle cranial fossa – temporal lobe

· circle of Willis

· 2 vertebral arteries = basilar artery

· 2 posterior spinal arteries

· 1 anterior spinal artery

· PICA off vertebral

· AICA off basilar

· superior cerebellar artery off basilar artery

· basilar terminates as posterior certebral artery

· occulomotor nerve passes between posterior cerebrral artery and superior cerebellar

· 1 anterior communicating artery

· 2 posterior communication arteries

· internal carotid terminates as middle and anterior cerebral arteries

· thalamus – diencephalon

· midbrain – mesencpehalon

· pons and cerebellum – metencephalon

· medulla – myencephalon

· rhombencephalon – metencephalon and myencephalon

· tentorium cerebella
· thyroid gland

· isthmus just below cricoids cartilage (C6)

· trachea ends at sternla of Louis

· aortic arch ends at sternal angle of Louis

· internal jugular vein + subclavian vein = brachiocephalic vein = superior vena cava

· anterior scalene between subclavian vein and artery
· phrenic nerve on top of anterior scalene

· carotid sheath: internal jugular vein, carotid artery and vagus nerve

· internal thoracic artery, branch of subclavian vein

· give rise to pericardial phrenic vessels

· heart

· sulcus terminalis – outside of right atrium

· contains SA node

· crista terminalis – inside of right atrium

· coronary sinus – drains blood from heart into right atrium

· brachiocephalic trunk – inominate artery

· ductus arteriosus – ligamentum arteriosus

· right coronary artery, 60% of the time gives off sinuatrial artery

· Great coronary vein with anterior interventricular artery

· during diastole – blood is pumped from coronary arteries to heart

· pectinate muscles – right and left atria

· myocardium, thickest in left ventricle

· **most common cause of right-sided heart failure is left-sided heart failure

· atria and ventricles are separated by a fibrous skeleton

· Purkinje fibers – modified cardiac muscle cells
· liver

· falciform ligament – ligament teres

· stomach

· intraperitoneal

· rugae

· cardia, fundus, body, atrum

· transverse colon

· intraperitoneal

· omentum = apron

· epiploic foramen of Winslow

· on top is portal vein, hepatic artery, common bile duct

· hepatoduodenal ligament

· spleen – left side

· arteries

· celiac trunk

· splenic

· left gastric

· gastroepiploic

· common hepatic

· proper hepatic

· gastroduodenal

· right gastric

· cystic artery

· superior mesenteric artery
· ileocolic artery

· left colic artery

· middle colic artery

· inferior mesenteric artery

· portal vein = splenic vein and superior mesenteric vein

· inferior mesenteric  vein into splenic vein

· portal vein to liver, then out of liver into hepatic veins into the inferior vena cava

· pelvic splanchnic nerves – parsympathetic

· sacral splanchnic nerves – sympathetic

· thoracic splanchnic nerves

· greater, lesser, least

· preganglionic sympathetic

· small intestines

· muscle

· inner circular

· outer longitudinal

· large intestines

· outer longitudinal muscle becomes taenia coli

· ascending and descending colon – retroperitoneal

· hepatoduodenal ligament – bile duct, hepatic artery, portal vein

· adrenal glands = suprarenal glands

· left renal vein in front of abdominal aorta

· gonadal arteries

· from abdominal aorta

· left gonadal vein into left renal vein

· right gonadal vein  inferior vena cava
Spinal Anatomy

· 2 false vertebrae – sacrum and coccyx
· axial skeleton – skull, sternum, hyoid, vertebral column, sacrum, coccyx, ribs

· lordosis, greater in lumbar spine than cervical spine

· because lumbar vertebrae and discs are wedged

· in cervical, only discs are wedged, vertebrae are flat

· cancellous – spongy bone

· notochord gives direction to mesoderm and ectoderm
· costal elements – ribs or anterior portion of transverse process

· cervical musculature accommodates for imbalances causing eyes not to be in proper plane

· bones in axial skeleton – red marrow – blood cells

· hyaline cartilage articular facets

· centrum – embryological term

· some vertebral body made by neural arch

· epiphyseal plates – end plates

· 20% cortical bone, 80% cancellous bone

· hyaline cartilaginous model – precursor to vertebral bodies – chondrification

· blood vessels enter, bringing cells for the primary ossification centers (3)

· typical vertebrae, 5 secondary ossification centers

· 2 extra in lumbars – mamillary processes

· most bones are formed via enchondral ossification

· final vertebral body ossification – 16 years old

· epidural venous plexus – Batson’s channel – lacks valves

· vertebral arch = 2 pedicles + 2 laminae

· 7 processes

· L5-S1 – smallest IVF (width) in lumbar spine

· L5 nerve – largest exiting nerve

· spina bifida – when the laminae don’t meet

· shingling – overlapping of laminae in thoracic spine

· spinous and transverse tubercles – rounded ends of SPs and TPs

· TP = transverse apophysis

· vertebral artery in transverse foramina, C6 – C1

· C7 transverse foramina contains veins, and postganglionic sympathetic, but not vertebral artery

· accessory process on TP’s in lumbar spine

· mammiloaccessory ligament – helps to hold dorsal root ganglia in place

· mamillary processes on superior articular processes in lumbar spines

· diapophysis – true transverse process

· pleurapophysis – costal element

· SP = spinous apophysis
· spinous imbrications – overlapping spinous processes in thoracic spine

· Bastrup’s syndrome – overgrown SP in lumbar spine

· C7 SP not bifid

· uncinate process contributes to IVF in cervical spine

· rib contributes to IVF in thoracic spine

· IVF

· smallest in cervical spine

· progressively gets large

· L5-S1 – 18mm

· first IVF, first disc, C2-C3

· last IVF, sacral hitus

· S5 and first coccygeal nerve exit

· PLL and ligamentum flavum can affect vertebral canal

· spinal cord and vertebrae

· lumbar spinal cord, T9 – T11

· fibrous joint

· sutures

· gomphosis

· interosseous  membrane

· 23 discs in spine

· Palmer does not count the sacro-coccygeal disc

· SI joint

· anterior capsule

· posterior – interosseous ligament, anterior SI ligament, posterior SI ligament

· uncinate process = unciform process = uncovertebral process = uncus = lateral lips

· uncovertebral joint

· modified diarthrodial sellar/saddle joint

· only one layer of lamella on posterior aspect of cervical disc

· widest vertebral foramen in cervical spine – C6

· hypermobility is the first sign of joint degeneration

· C6 anterior tubercle – carotid tubercle

· C1

· no body, anterior tubercle instead

· no pedicles – anterior ring instead

· no lamina-pedicle junction – lateral masses instead

· no spinous process – posterior tubercle intead

