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HEAD AND NECK

ORAL SOFT TISSUES—lips, gums, tongue

1.  HSV I—herpes simplex virus. Ie. cold sores—diaphragm and up


--viral infx of tongue, lips, gums


--primary infx can be fairly severe(dehydration b/c don’t want to eat/drink


--secondary infx—less severe (caused by fever, stress; any decrease in the immune system

Morphology—


--cold sore—vesicle—fluid filled blister in oral mucosa—red base with clear bubble on top.  Sx—painful, irritating


--cancher sore—apthous ulcer—littler red ulceration w/ exudate (grayish covering)—no known cause—probably viral b/c they keep coming back—don’t use antiviral cream

Tx of HSV I—antiviral cream

2.  Thrush (oral candidiasis)—yeast in mouth


--nl in :



--newborns—if doesn’t scrape off with tongue blade—its thrush (not milk)



--after antibiotics / chemo (opportunistic)


--in nl person with thrush think immunocompromised(HIV

Tx—antifungal syrup—Mystatin


If persistent—need systemic med(Diflucan

3.  Leukoplakia—white tongue


--if see refer to ENT


--need biopsy to make sure not cancerous


--causes—smoking, etoh, HIV


--may represent a pre-cancerous change

*95% of all oral cancers (tongue, buccal mucosa, etc) are SQUAMOUS cell


--smoking, chew, etoh, sunlight

--elephant skin—on lip of chewer—metaplasia

UPPER AIRWAY


--think infx / anfl

NOSE—


1.  infx—



--rhinovirus—7d gone—runny nose, fever, sore throat



--if cold >10d and not getting better/or worse—bacterial superinfx—purulent(need antibiotics

acute sinusitis—point tenderness on one specific sinus—not all of them—that’s a cold


2.  infl



--allergies (seasonal rhinitis)—runny nose, itchy red eyes, sneezing



--same time every year



--allergens—pollen, dust, mold, smoke, perfume



--chronic infl may lead to polyps



--IgE rxn—histamine mediated



--allergies can lead to bacterial sinusitis—b/c of blocked off drainage


Tx—nasal steroids, antihistamines, mast cell degranulation inhibitors

PEARL—take off meds when allergies gone

PHARYNX AND LARYNX

1.  Tonsilitis


causes—


1.  vast majority is viral


2.  group A B-hemolytic Strep (bacterial).  Don’t miss(bacteremia, rhematic



--test—quick swab


3.  Diptheria—immunizations make it very uncommon


4.  gonorrhea—very uncommon


5.  mononucleosis—epstein barr

*3-6 culture positive strepts / year(tonsilectomy may benefit


--also snoring, cant rest well, allergies

2.  Laryngitis—froggy voice


--viral


--gargle with salt water and rest voice—no antibiotics

--Epiglottitis—don’t confuse with laryngitis—



--life threatening illness—swelling can occlude airway completely



--caused by H. Flu—but there is a H. Flu vaccine


Sx—



--Toxic look



--leaning forward to breathe



--high fever



--dysphagia and drooling


--if suspect—IV or IM antibiotics—intubation by MD

3.  Crupe (Laryngotracheobronchitis)—Sept/Oct?


--viral infx of larynx, trachea, and upper bronchi


--steam helps reduce the infl


--Sx



--barky cough



--stridor—trouble breathing—labored inspiration caused by swelling in traches(need shot of steroids  / admission

4.  Vocal cord polyps—


--smokers, singers


--make sure not cancerous (polyps in general)


--persistent horseness(check larynx


--polyps—round and smooth

--vs. tumors(smokers, etoh, etc)—large warty exofittic (irregular growths—need ENT’s

EAR

1.  OM (acute)—otitis media—very common


--can be viral or bacterial


--red bulging eardrum (pus filled)(give antibiotics


--if child has OM and want to wait on the ab’s(if they are happy and not febrile—wait (many are viral—want to prevent ab resistance


Top 3 bacterial pathogens of OM


1.  streptococcus pneumonia


2.  H. Flu


3.  M. Catarahalis

--bactrum, sulfur drugs, omoxocilin—good choices

--keflex / cephlex—horrible choices


--rare complication of OM—mastoiditis—



--presents with pain(need heavy abs and hospital b/c brain is so close

2.  OE—otitis externa—infx / infl of ear canal—swimmers ear


--process of looking hurts b/c invading the infected area


--hallmark—tragul tenderness


--neosporin / cortosporin drops for usuals


--pus / foul smelling / green(think pseudomonas—esp in DM—need cipro (ear drops)

*Actinic Keratosis—pre-cancerous lesion—white flaky skin—tip of nose, ears, forehead


--histofreeze them

NECK

1.  Cysts (pea sized and moveable) that can occur—from embryology—piece of tissue left behind—see in kids


--branchial cleft cyst—occurs on SCM


--thyroglossal duct cyst—midline

2.  Salivary glands


--infx is sialadenitis


--etiology—

--viral (mumps)



--bacterial (strepts, etc)


--viral—tender—not to sick


--bacterial—very tender, fever, very sick


--autoimmune can also cause this—sjogrens, lupus

Tumors of salivary glands—


--pleomorphic adenoma (benign and of many cell types)


--firm mass in cheek


--take out b/c it can obstruct stenson’s duct and the facial nerve (VII)
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Gastrointestinal Physiology

--digestion—process by which protein, fat, and carbohydrates are broken down into absorbable units

--absorption—process by which broken down nutrients, vitamins, minerals, and water cross mucosa of GI tract and enter the bloodstream.

General Principles of Digestion

--digestive enzymes—proteins that help other chemical reactions (help break food down)

--these enzymes come from:


--salivary glands—amylase


--exocrine portion of pancreas (main digestive organ)


--brush boarder of mucosa of small intestine


--stomach

Salivary Glands—


--amylase begins the digestion of CHO’s

Stomach—


--pepsinogen (chief) + HcL (parietal) ( pepsin (protein digestion)

Pancreas—


--amylase, lipase, trypsin (pancreatic juice)

Mucosa of small intestine—


--eg. Lactase


*in diarrhea the lactase is lost from the brush boarder(as a result, the lactose from milk sits there and exerts an osmotic pull which then pulls H2O into the lumen and makes the diarrhea more severe

Once digested, molecules are absorbed by simple diffusion, active transport (against concentration gradient), or endocytosis (mucosal cell surrounds the larger molecule and absorbs it—this happens usually with small proteins)


--allergy to milk—small milk proteins undergo endocytosis, get tagged, and body makes antibodies against them

CHO’s

-monosaccharide—simple sugar—one sugar molecule—single hexose ring


--glucose and fructose

-disaccharide—lactose and sucrose

polysaccharide—starch (bread, pasta, etc)

Digestion of CHO’s


--chew—increase s.a.


--amylase in saliva breaks down sugars


--amylase is then deactivated in the low pH of the stomach


--pancreatic amylase in duodenum—breaks CHO down to smaller pieces


--brush boarder enzymes (the saccharidases) eg. Maltase. 



--these break down the smaller disaccharides (especially in the ileum)


--end point of CHO digestion(simple sugars


--by the ileocecal valve(no glucose, its all digested and absorbed


--glucose abs is completed in the ileum

Abs—lumen(mucosal cell(capillary of that mucosal cell(bloodstream

Glucose molecule in ileum(absorbed thru facilitated absorption (co-transport)

--pump pushes Na+ out of the mucosal cell against a concentration gradient into the lumen

--as Na+ exits, the concentration of Na+ in the lumen increases

--this forms a concentration gradient for Na+ to re-enter the mucosal cell

--a mucosal cell molecule then binds both the Na+ and a glucose molecule (on two separate sites) and brings them into the cell

--the Na+ pump is energy dependent

--as the glucose builds up in the mucosal cell, it moves into the bloodstream by simple diffusion (Fick’s)

*Pedialyte—formulated to take advantage of this process (H2O follows the salt)(rehydrate

Protein


--digestion starts in the stomach (pepsin)


--chronic antacids(inhibit protein digestion by making the stomach more basic


--pepsin breaks bonds between aa’s


--pepsin is then deactivated in the duodenum (b/c of alkaline pancreatic juice)


--in duodenum(pancreatic duct brings peptidases (trypsin, chymotrypsin, and elastase) from pancreas—these further break aa chains


--end up with small aa chains


--peptidases on the brush boarder mucosal cells will finish the job of protein digestion


--aa absorption(some by simple diffusion and some by facilitated transport


--facilitated has a separate Na+ dependent pump for proteins mainly in the duodenum and jejunum


--some protein abs is also endocytosis (eg—antibodies from mom)

Fat


--digestion starts in the duodenum—lipase from pancreas


--breaks dietary fats into smaller pieces (fat droplets)


--bile salts from gallbladder (made in liver)(bile duct(duodenum (in response to CCK)


--bile salts then emulsify the lipids to provide better access for pancreatic lipase


--pancreatic lipase then breaks apart the triglycerides to fatty acids and monoglycerides


--these molecules interact with bile salts to form micelles (small lipid-bile salt complexes) which are hydrophilic on the outside and lipid soluble on the inside


--micelles get to the mucosal cells further down the small intestine


--the H2O soluble portion combines with the mucosal cell and fat flows out into the mucosal cell(then they are packaged back together with proteins (LDL, HDL, VLDL) so they can be soluble in the bloodstream


--bile salts also get absorbed and are recycled

Water


--absorbed in colon (main function)


--7L from secretions / 2L from dietary


--about 98% of H2O is reabsorbed in nl physiology


--Facilitated Diffusion—



--Na+ dependent pumps in the colonic mucosa



--Na+ pumped from lumen into the cell and H2O follows it— (an osmotic gradient (lo to hi) is made by the Na+ pump, therefore water flows to the area of a higher concentration of solutes)



--aldosterone— (mineralocorticoid from adrenal cortex) will stimulate these pumps—with the influence of aldosterone, more Na+ is pumped into mucosa, therefore more water abs


--practical implication—germs(toxins—inhibit this pump



--eg. Vibrio cholera(secretory diarrhea—water is secreted into the lumen

Vitamins and Minerals


--K+--simple diffusion



--B and C—simple diffusion—B12 needs intrinsic factor, a cofactor from the stomach or else pernicious anemia


--Ca++--in small intestine—facilitated diffusion. Uses energy—it is facilitaded by vitamin D



--a vitamin D metabolite induces a Ca++ binding molecule in the mucosa


--Iron



--Fe++ is how we abs Fe



--dietary Fe+++ (ferric)(stomach acid(Fe++



--iron absorbed better in acidic environment



--eat spinach w/ tomatoes / take supplement with orange juice



--chronic antacid inhibits iron abs
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Secretion and Motility—hormonal and neural influences

In to out—


--mucosa—lining


--inner circular m


--outer longitudinal m


--serosa—outside

--neurovascular input—a., v., n. (autonomic)—absorb nutrients and bring blood/impulses in

--also has intrinsic innervation b/t layers to go along with the input from the CNS

--peristalsis—mvt of food thru the GI tract—chemoreceptors/stretch receptors(contraction

--ANS—parasymp—increase GI motility


--symp—decrease GI motility

*drugs with anticholinergic side effects(hinder gut motility

--main parasymp nerve—X

--esophagus—stratified squamous epithelium

--saliva—parasymp control

--bolus hits LES(relaxation(bolus enters stomach(LES contracts when the stretch is gone

Stomach—


--secretion—pepsinogen (zymogen cells) + HcL (parietal cells)


--parasymp—stimulation of X(stimulates acid / pepsinogen production


--symp stimulation—slows secretion of acid and pepsinogen


--motility—the stomach has a low degree of peristalsis



--it has receptive relaxation(when bolus hits it(it relaxes


--pyloric sphincter—leave stomach(duodenum


--gastrin—hormone made in stomach(promotes acid production 

Pancreas—


--exocrine and endocrine


--exocrine—consists of zymogen granules (protein-producing)



--secretes digestive juices in response to secretin (released from stomach when bolus hits it)



--also stimulation of X causes pancreas to release enzymes (both of these factors are present)


--endocrine—insulin (B), glucagon (A), somatastatin (D)

Liver—


--makes bile


--gallbladder stores bile


--cholecystokinin (CCK) released from duodenum in response to fatty food(promotes gallbladder contraction(bile to duodenum (along with the pancreatic juice)


--practical implication—can inject people with CCK

S.I.—


--main function is absorption


--duodenum—get most ulcers—stomach acid


--villi and microvilli—increase s.a. for absorption


--more absorption than secretion


--Brunner’s glands—secrete mucus(protect duodenum from stomach acid


--motility—from X and intrinsic stretch receptors (reflex from the chyme)


--ileus—paralysis of peristalsis—cesssation of nl perostalsis—common post op

Colon—


--resorb H2O


--Na+ pumped into mucosal cells


--as Na+ ions come in there is an exchange for K+(can lose K+ in some diarrheal states


--H2O follows Na+ to resorb H2O

Rectum—


--chyme hits rectum(distention(reflex to stimulate relaxation of muscles


--external anal sphincter—voluntary—contracted until you relax it


--internal anal sphincter—involuntary

Gastrocolic Reflex—distended stomach stimulates urge to defecate—esp in children

GI ILLNESS

Esophageal Diseases—


Complaints—

--dysphagia—if this complaint(find out of it is with food, liquid, or both



--food(obstruction (ca, congenital, etc)



--food and drink(neuromuscular disorder


--heartburn / reflux


--hematemesis(bleeding ulcer in esophagus


--tarry stools(black/sticky—melena—represents intestinal blood


--both of these represent bleeding in the GI tract


--Hiatal Hernia—



-stomach slips thru hole in the diaphragm into esophagus



-can be intermittent with sx then no sx



-if hear a lot of girgling when ausc. Heart(consider HH



-big association b/t HH and reflux(tx is same



--risk factors—




-obesity




-laying down after eat—gravity


--Reflux (GERD) / Esophagitis—



-there is no protection from the stomach acid in the esophagus



-many risk factors/associations




-obesity




-caffeine—relaxes LES




-etoh




-overeating




-eating and laying down




-chocolate/peppermint—relaxes LES




-meds




-nicotine—relaxes LES



Tx—avoidance, H+ pump inhibitors, pepcid



Serious complicatin of GERD:




-cellular metaplasia of lower esophagus—




-Barrett’s Esophagus—squamous(columnar cells in response to the chronic acid—they also mix with goblet cells and create mucus to work as a buffer.  10% of chronic heartburn develop this condition.  Important b/c the metaplasia can continue (adenocarcinoma) of esophagus




-if have Barrett’s risk of developing ca is 40x greater than someone without Barrett’s—make sure they get more frequent endo’s


--Mallor-Weiss Syndrome—



--a torn / ripped esophagus



--especially common after vomitting



--bulemics / alcoholics—more prevalent



--anyone can do it after big bout with vomitting


--Esophageal Varices—



--dilated veins in esophagus secondary to portal HTN



--connection b/t liver and esophagus—increase pressure is transmitted



--most commonly seen in liver disorder (CIRRHOSIS)



--problem—the varix can rupture and bleed(hematemesis, etc



--need to tamponade the vein—inject material to scar it / balloon


--Esophageal Cancer—



--chronic GERD and Barrett’s(adenocarcinoma (goblet cells, etc)



--more common—squamous cell carcinoma (risks—smoking and etoh)



--deadly disease—poor outcomes but largely preventable



--presents late—already obstructing and mets to regional nodes

Stomach Diseases—


--Gastritis—



-biopsy on inflamed, red mucosa(see lymphocytes (evidence of infl)



-presents with mid-epigastric pain



-common



-associations—etiologies of gastritis




-aspirin / NSAIDS / steroids




-etoh




-stress (emotional / physical (burns, surgery, etc)




-cigs / chew



-Tx—malox, pepcid



-chronic gastritis(metaplastic / dysplastic mucosal cells(ca


--Peptic Ulcer Disease (PUD)—



-2 organ systems



-gastric—acid and H. Pylori (90% of ulcers) and asa (erode stomach)



-duodenal—acid from stomach



-Tx—antibiotic to kill H. Pylori



-Pearl—document healing when tx ulcers—PUD heals but some ca also presents like an ulcer—barium test repeated

--Zollenger-Elsen Syndrome (Z-E Syndrome)—


-genetic


-people secrete too much gasrin(increase acid production


-erodes mucosal layer


-Tx—chronic antacids

Historical Data with ulcers—


-mid-epigastric pain


-if radiates straight thru to back(think ulcer


-nocturnal


-“boring” pain


-may feel better after eating (food is coating)—later it hurts again b/c of the new acid production


-hematemesis—can look like coffee grounds


-melena—


-perforation—start in mucosa(perforate thru serosa—very dangerous—do flat plate X-ray of the abdomen—see air under diaphragm

Tx of ulcers—


--antibiotic to kill germ and antacid to heal ulcer


--eg—biaxin and prilosec or amox, tcn, pepto

--Stomach Ca—


-mostly adenocarcinoma


-Sx—



-pain—same sx as other stomach diseases



-***early satiety—no others have this sx



-belly-ache



-weight loss



-other non-specific sx of ca


Risks—



-H. Pylori is theorized to be a risk



-diet—studies done on genetics and people who moved



-low veges



-smoked foods and preservatives like nitrosamines


Prognosis—



-depends on grade of tumor (type of cell—microscopic)



-depth of penetration at time of diagnosis


--don’t treat people with info on where a malignant or benign tumor usually is!


--any non-healing crater or mass(get a biopsy
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VASCULAR GI DISEASES—


--remember VINDICATE

1.  Ischemic Bowel Disease


--if blood flow to intestine stops(gangrene quick



-critical in colon—a lot of bacteria(ischemia(gangrene(bacteria spill into peritoneum fast(very sick


--presentation—



-elderly with acute abdomen with other vascular problems


--same risks as CAD


--transmural infarct—occlusion of a main mesenteric a.(entire intestine distally will necrose


--also shock, bloody diarrhea, ab pain (extreme)


--Tx—remove necrotic area / angio of blocked mesenteric a.

2.  Angiodysplasia


--common in colon


--dilated mucosal veins (can bleed)


--presents with anemia (fatigue, SOB, bleed, etc)



--especially Fe deficient anemia (microcytic)


--always search for colon ca in elderly with Fe deficient anemia

*appreciate the diarrhea tables—causes

INFL BOWEL DISEASES—


--if have diarrhea—ask if is bloody



-no—stomach flu, food poisoning



-yes—consider infl bowel disease (but can still be stomach flu, food poisoning)

--cause infl of lining of bowel mucosa(diarrhea is bloody

--also get fever and weight loss, ab pain, cramping

--can occur in young people as well as old people

Two Types of INFL Bowel—

Ulcerative Colitis
Crohn’s Disease

Bloody diarrhea
Bloody diarrhea

Cramping/ab pain
Cramping/ab pain

Tenesmus (pain when defecate)
Tenesmus (pain when defecate)

Systemic (fever, wt loss, fatigue, etc)
Systemic (fever, wt loss, fatigue, etc)

--presentation/findings similar, but pathology is different

Ulcerative Colitis—


--infl /bleeding of mucosal cells in colon especially the L side (descending colon)


--contiguous—it is concentrated to one abnl part of the bowel—therefore can sometimes cure it by excising that part of the bowel


--extra colonic manifestations—joint aches, rash, fever


--a more systemic process than Crohn’s


--UC effects the mucosal layer (closest to lumen)


--granulomas are rare


--extremely high risk of colon ca


--can be cured—surgery / systemic steroids / steroid enema


--idiopathic infx


--diagnosis on scope w/ a biopsy—pathologist sees lymphocytic infiltrate (evidence of infl)


--bright red blood in stool—think lower intestinal

Crohn’s Disease—


--segmental—can skip areas—nl and abnl GI mucosa right net to eachother


--different parts of bowel involved at the same time


--can involve small intestine and less commonly the stomach, esophagus, and mouth


--small intestine is the most common site therefore colonoscopy does not R/O crohn’s—cant get scope into s.i.


--diagnosis—upper GI (barium drink)—then small bowel follow through—don’t stop at stomach


--more women


--prevalent at college age and elderly


--pathologist—sees granulomas


--Crohn’s involves mucosa thru serosa


--crypt abcess—pathologist sees involvement all the way thru(Crohn’s


--fistula—abnl connection can develop—scar theu bowel wall



-eg.—enterovaginal / skin / etc


--urine has feces


--risk of ca higher than average pop but not as high as UC


--b/c areas can skip—no surgical value


--idiopathic


--Tx—steroids

Diverticulosis—outpouchings of the colon

--where arteries come in and pierce muscular wall a weak spot is created—prone to balloon out

--can be completely asymptomatic

--barium enema(see it(tell them to avoid seeds and nuts(there is an association with turning osis into( 

diverticulitis (bowel infected—bacteria in bowel)

--rebound tenderness (push scream, let go scream), fever, poor appetite, same sx as appendicitis except wrong side

--need antibiotics

--complication—abscess—if so, need surgery—nothing else will help with that walled off infx

--need high fiber to protect

Colon Ca—


--very common


--disease of 60-70 yo people (peak incidence)—if take out familial syndromes


--pathology—adenocarcinoma


--theory of pathophysiology—these lesions evolve from certain polyps that are associated with colon ca


--associated polyps—



--villous adenoma—worst



--tubular adenoma—2nd worst



--hyperplastic polyp—don’t worry


--we screen at 50 b/c it takes 10-20y for these polyps to turn to ca

risk factors—


--positive family history (polyp syndromes, etc)


--high fat diet

stage I—localized

stage IV—distant mets

--screening is so important b/c ca usually presents late—alteration in bowel habits (constipation, diarrhea, blood/melena

--older person with Fe deficient anemia(check colon ca!

--colon ca mets—liver, lung, bone, regional

--heme cards—not sensitive (FN) or specific (FP—red meat)
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LIVER AND BILIARY TRACT

General Terms—


--jaundice—retention of bilirubin—bilirubin >2


--cholestasis—retention of bile salta


--look yellow(order liver fnctn tests and get help


--conjugated bilirubin—after it gets metabolized by the liver


--unconjugated bilirubin—b/f it gets metabolized by the liver

Gilbert’s Disease—


--genetic problem with the uptake of unconjugated bili—2.1—assymptomatic—no clinical consequence

Liver Profiles—e.g. chem 20, liver panel


--hepatocellular liver dz (hepatitis, etc)—ALT, AST, GGT—enzymes contained within hepatocytes—help process aa’s.  when liver damaged these spill out into the blood



-elevated serum ALT = hepatocellular dz


--obstructive liver dz—bili; alkalin phosphatase (ALK PHOS)(think obstructive. E.g. gall stones—block bile excretion thru bile duct

*ALK PHOS—lines biliary ducts



--if either serum is elevated(think obstructive

LIVER FAILURE MANIFESTATIONS


--jaundice


--low albumin


--edematous states—local or generalized—loss of oncotic pressure


--increased serum estrogen—liver is the site for strogen metabolim—may see breast tissue in male


--coagulopathy—loss of clotting factors from the liver

Etiologies of liver failure—


--endpoint of chronic liver dz


--or all at once—massive necrosis due to fulminant case of hep, tylenol OD, poison mushrooms, etc

CIRRHOSIS—the endpoint of many diseases (like CHF)


--referrs to a fibrous, scarred, nodular liver (see scar instead of a polygonal mass of hepatocytes arranged in intercallated discs)


--need biopsy to dx


--may feel lumpiness on palpation(get biopsy


sx—weight loss, weakness, anorexia

Causes of Cirrhosis in the US—


1.  ETOH


2.  hepatitis b, c—especially C (from 60-70’s—now popping up)


3.  autoimmune (immune system scars liver for no apparent reasen


4.  Fe overload

PORTAL HTN


--higher than nl pressure in portal vein


--therefore there is an increased resistance to flow


--can happen in:

--pre-hepatic—clot



--intra-hepatic—hallmark is cirrhosis



--post-hepatic—R sided heart failure—backed up blood into IVC(portal vein

CLUES TO PORTAL HTN—


--big on percussion


--porto-systemic shunts—e.g. esophageal varices, hemorrhoids 


--splenomegaly


--ascites

--need to fix underlying cause

VIRAL HEPATITIS


*many viral infx (mono, CMV) can mildly inflame the liver


--hep A, B, C are the more detrimental causes

HEP A

--milder

--infl

--jaundiced, weight loss, fever, fatigue

--get better

--no carrier state chronic state

--no association with CA

--supportive care is the Rx

--transmission—fecal oral

HEP B

--vaccine

--transmission—blood and sex

--fulminant (causes liver failure( 1% of the time

--can be carrier

--10% of HepB pts undergo chronic hep

--viral antigens are expressed on the surface of hepatocytes and immune system destroys the cells (the virus does not necessarily cause the damage

--associated with later development of CA

--world-wide—HepB is the most important risk for CA

Review fig. 19.11

HEP C

--used to be called nonA nonB

--were able to screen for B b/f they could screen for C(more people got C thru blood transfusions b/c it didn’t get recognized until later

--transmission—transfusion, sex, blood

--about 50% chronic

--#1 cause of chronic liver failure

*damage from immune system rather than necessarily virus destroying hepatocytes

DRUGS THAT CAUSE LIVER DZ—see table in book

--cholesterol drugs


--estrogen/BCP—can cause portal vein thrombosis or benign adenoma 

--steroids

--tylenol

--order liver panels every so often if at risk

ALCOHOLIC LIVER DZ


ETOH (ethanol)(directly toxic to hepatocytes


--4% prevalence in the US

--rule of 3’s

PATHOLOGIC DESCRIPTIONS OF ETOH LIVER

--steatosis—fatty liver(reversible collection of lipids within hepatocytes—after a few drinks

--alcoholic hepatitis—infl of hepatocytes secondary to insult of increased concentration of ETOH.  Self limited but non-reversible to the hepatocytes that necrosed—binge # of drinks—


--pathology



--necrosed cells



--lymphs



--macs



--necrosed heal by scarring


--repeated bouts(chronic(cirrhosis(now its grossly scarred

--cirrhosis—grossly scarred

--estimate 10%of alcoholics will become cirrhotic

--more common in women

Alcoholism—different for each person


--shake without etoh?


--1 glass/day?


--ask them if they can go without it

Problems with ETOH and abuse—


--empty calories—may b/c main caloric source(vitamin and mineral deficiency

Cause of death on alcoholics—


1.  liver failure—can bleed out (clotting factors)


2.  GI bleed—no clotting, portal HTN, ulcer, gastritis, asa, esophageal varices


3.  infx—bad eating, etoh bad for immune system(decreased immune system—especially pneumonia


4.  CA—many types—usually smoke too—confounding factors—head and neck CA, etc


*hepatorenal syndrome

HEMOCHROMATOSIS


--genetic disorder


--increased absorption of Fe


--Fe deposits in the liver(damage hepatocytes


--especially prominent in 50 yo +.  Takes years of absorbing extra Fe


--men more common—no mences

Blood Screens—


--if serum Fe elevation—ask if taking Fe supplement and  be concerned

LIVER CA—hepatoma—sounds benign but its malignant

--metastatic disease is the most important way the liver gets CA—colon, lung, breast, etc

--if see multiple nodules/lesions on CAT scan(almost always from mets

--even one nodule is probably from mets—unless pt has risks for primary liver CA


risks


--viral hepatitis B


--viral hepatitis C


--ETOH


--aflatoxin (moldy peanuts)

--bad prognosis

--mets

--our attack is prevention


--immunize for Hep 


--educate and talk to alcoholic

ADENOMA—benign tumor of hepatocytes


--up to 30cm


--associated most commonly with BCP


--can bleed

*don’t forget the dangers of BCP

GALLSTONES—cholelethiasis


--bile precipitates into stones in the gallbladder


--80% are predominantly cholesterol


--20% are pigment stones


--over saturation of bile—comes out of soln(stones


--many people with cholelathiasis are asymptomatic—silent—leave alone


--but stones and symptoms—RUQ pain after eat(take out


--smaller stones can be more serious b/c they can leave gallbladder and get stuck in common bile duct, etc(obstructive(cholestasis (bile back-up into the liver)


--could also get to the ileocecal valve(cause ileocecal ileus


--Presentation—



-jaundiced with RUQ pain, maybe pain under R scapula



-bili increased



-ALK PHOS increased—both signs of obstruction



-caulicky? Pain—comes and goes (it hurts when the gallbladder contracts  / stone moves thru duct)


--Murpay’s Sign—RUQ pain when you press on it

--pancreatitis—can be caused by gall stones—compress pancreatic duct(back-up of digestive enzymes(pancreatitis (other cause is ETOH)

--static flow also sets up for infx(cholecystitis—infx of gallbladder


--usually gram (-)—gut flora


--bacteremia / sepsis


--presentation—febrile and symptomatic

--Ultrasound—test to see gallstones

--risk factors of gallstones—5 f’s


40ish, fat, female, fertile (lots of kids), family history
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PANCREATIC DISEASE—

Pancreatitis—exocrine portion disease


--exocrine—chemicals produced and exported locally—digestive enzymes


--acinar cells—produce digestive enzymes(exported thru pancreatic duct (local effect)

Acute Pancreatitis—


--extreme abdominal pain, radiating to the back


--mortality about 20%--very high


--pathophysiology depends on etiology—



--ETOH



--cholelethiasis—a back-up and the pancreas digests itself


--Dx—depends on sx and identifying ETOH or cholelethiasis



--increase serum amylase and lipase(absorbs thru capillary of acinar cell


--Tx—supportive care and remove stones

Chronic Pancreatitis—


--there is scarring with each attack


--may not see a rise in amylase(many acinar cells may be necrosed therefore they do not make amylase


--Dx—on history

Pancreatic CA—


--pathophysiology—arises from ductal epithelium(adenocarcinoma of pancreas


--horrible disease—not curable


--2%/5y survival rate


--risk—



--smoking



--men more common (middle age)


--Dx—CAT—see mass on pancreas


Sx—



--vague abdominal pain



--wt loss



--hallmark—painless jaundice(do a CAT scan—pancreatic CA until proven otherwise



--jaundice from pancreatic cancer(obstruct biliary duct with head



--can have pancreatic CA without jaundice—e.g. tail, body—where it won’t compress the bile duct  

Diabetes Mellitus—


--disorder of metabolism—including CHO, lipids, and proteins


--Primary diabetes mellitus—not from something else (e.g. repeated bouts of pancreatitis)


--I: IDDM: juvenile (usually): type 1


--II: NIDDM: adult onset—90% of all cases


--type 1—no insulin secretion


--type 2—some insulin made, just not enough


--Hallmark of Dx—elevated blood glucose


--type 1 and type 2 are associated with long term complications—they are more serious and earlier in type 1 (takes 15-20y to develop the complications


--type 1—usually of nl BW


--type 2—almost guarantee that they are overweight

Type 1—


--lack of insulin because there are adecreased # of B-cells (atrophied)


--associated with DKA—not observed with type 2


--genetics play a role


--question of autoimmunity


--something (a virus) may trigger the autoimmune rxn

Type 2—


--no antibodies destroy islets


--B-cells are there but not enough to account for nl metabolism



(more cells (obese) that need insulin(cant keep up

Dx—


--elevated blood glucose


1.  fasting >140 g/dL


2.  post pranel (after eat) >200

Sx—


--polydipsia—high glucose in blood(osmotic pull of H2O out of cell


--polyurea—kidney resorbs glucose until saturation (over 200)(then glucose fails to be reabsorbed(stays in urine(osmotic pull(urination


--polyphagia (with weight loss)—protein (GNG) and fat (lipolysis) being broken down to get glucose


--eyesight changes—glycosilation of lens from increased blood glucose(blurred vision


--fatigue

Type 2—


--curable—lose weight and insulin will b/c effective because there is now enough



--also up-regulation of receptors

Tx of type 1—


--must have insulin

Tx of type 2—


--diet and exercise


--if that doesn’t work(OHA, etc



--some drugs inhibit the absorption of CHO, etc

DM—prone to infx—


--glucose of >200—WBC’s don’t work as well


--some recommend that the gallbladder be removed even in asymptomatic cases of cholelethiasis(can b/c very sick if infx

Complications of DM—

1.  vascular disease—microangiopathy—MI, CVA; macrovascular—MI, CVA


--PVD—foot ulcers


--need to decrease BP, stop smoking, check and lower cholesterol

2.  retinopathy—can be treated

3.  neuropathy—nerves have blood supply—lack of blood and increased sugar is toxic to the nerve fibers


--smaller nerve—more susceptible to neuropathy—hands and feet


--effects sensory nerves and autonomic nerves(diabetic gastroparesis—inhibits peristalsis

4.  nephropathy—secondary to angiopathy

5.  infx—WBC’s don’t work in b.g. >200(flu shot, PneumoVax 


--major cause of DKA


--if see DKA(look for an infection!

No phone medicine with DM(always see them

FOR EXAM II
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Renal Physiology


--each kidney is 5cm x 2cm and weighs .5 kilo


--20% of CO goes to the kidney at every moment and the kidney consumes 15-20% of the energy from our diet.


--in apoxia the kidney is the first organ to die after the brain


--the metabolic rate is higher in the kidney than in the heart

Functions of the Kidney


1.  balance solute (salts—dissolved ions in plasma) and H2O content in plasma


2.  excretion of metabolic wastes (ammonia, NH3)


3.  conserve nutrients—aa, glucose get freely filtered with undesired material(kidney reclaims nutrients


4.  regulate acid/base balance (along with lungs) of the blood


5.  endocrine function—



--renin—regulate BP and effects Na+ and fluid balance



--erythropoeitin (EPO)—stimulates erythropoeisis in bone marrow



--vitamin D3—active form that is produced in the kidney (2 hydroxy groups—(the second one is triggered by PTH in rx to low Ca+)




--cholecalciferol(liver D1(kidney activates to D3 (activated 7-dehydrocholesterol, cholecalciferol)




--needed for Ca++ absorption in s.i.




--increases Ca+ abs and phosphate secretion

Location of Kidneys


--retroperitoneal—top is behind rib 12


--right lower b/c of liver


--jar CVA (costovertebral angle) to detect kidney tenderness


--fat cushion around them—front—organs—back—transverse processes of lumbar vertebrae


--n., a., v., ureter—enter and exit at hilum

Interior—

Nephron—functional unit of the kidney


--made up of glomerulus and tubules (PCT, P straight T, loop of henle, DST, DCT)


--1.2 million nephrons / kidney


--glomerulus—capillary tuft and visceral epithelium


--Bowmann’s capsule—surrounds glomerulus



--glomerulus and Bowman’s together are called renal corpuscle


--all parts of the nephron have an active function in formation or urine

Three Types of Nephrons—


1.  superficial nephron—in cortex—extend somewhat into medulla—predominant


2.  midcortical nephron


3.  juxtamedullary nephron—long loop of Henle—extends well into medulla—produce highly concentrated urine—10% of all nephrons

Glomerulus—tuft of capillaries pushed into Bowman’s capsule


--afferent arteriole comes in(breaks into 8 capillary loops which drain into efferent arteriole


--the capillary wall is the filtration membrane to which the filtrate is made


--3 layers to the capillary wall



1.  inner endothelial layer—thin cells—unique




--fenestrated caps



2.  basement membrane (BM)—specific and unique. This is the key to selective filtration in the kidney (see patho book)




--many disorders come from the BM (— charge)—should keep the charged molecules moving slowly



3.  visceral epithelium—podacytes (foot-like) processes (filtration slits)—this provides movement through them

Juxtamedullary Apparatus—

--Juxtamedullary cells encircle the afferent arteriole

--Macula densa—near DCT

--PCT—from Bowman’s—one layer of cuboidal epithelium and a brush boarder (microvilli—increase s.a.)

--Loop of Henle—2 parts


--descending limb—start thick, then thin


--ascending limb—starts thin, then thick
 

--DCT—extends from macula densa

--Collecting Duct—descends b/t the pyramids 

--minor calices, etc

Blood Supply to Kidney—


Renal (5th branch off of ab aorta)(2 lobar arteries(interlobar arteries(arcuate(intralobular(afferent arteriole(glomerulus


--afferent arteriole forms capillary bed and exits as efferent arteriole


--diameters / tone between afferent and efferent arterioles control the amount of filtration which is formed (afferent wide open / efferent closed—increase filtration; afferent closed / efferent open—decrease filtration)


--afferent arteriloe—blood enters a 2nd capillary bed (only place in the ody that this happens)


--peritubular capillaries (vasa recta)—dive down into pyramids (surround PCT, loop, DCT)


--efferent arteriole(intralobular v(arcuate v(interlobar v(lobar v(renal v


*flow in the vasa recta is very slow—necessary for filtration

Ureters—


--30cm / 10”


--made of smooth muscle—intrinsic activity—don’t need gravity


--lined with mucosa 

Bladder—


--detrusor muscle—web of epithelium


--transitional epithelium / metra cells—as bladder distends the bladder can stretch flat


--full bladder—micturition reflex


--some voluntary control over relaxation of sphincter

Urethra—


--two sphincter muscles—voluntary / involuntary (anatomical) 


--innervation—pudendal n.


--pain felt on external genitalia


--kidney stone(periumbilical pain

Renal Blood Flow (RBF)—


--rate of flow—volume/time


--1.2 L/min of the 4-6 L/min (CO) goes to the kidney


--if Hct = 44%, then plasma is 56%(600-700mL (out of 1-1.2 L/min) of plasma /minute thru the kidneys


--p. 932-933—approximately 20% of RBF filters thru—(120-140 mL/min of filtration is formed(this is the GFR)


--GFR = 120-140 mL/min


--98-99% of this is resorbed


--PCT DOES MOST OF THIS

GFR is proportionate to RBF—


--3 types of regulation of RBF



1.  autoregulation—works with normal mean arterial BP b/t 100-180




--if BP increases(RBF is reduced b/c afferent arteriole constricts




--if BP decreases(RBF is increased  b/c afferent arteriole opens




**this is mediated by stretch receptors




*kidney works no matter what the BP is



2.  Sympathetic Nervous System




--not always beneficial 




--e.g.—trauma(bleeding(increase sympathetic activity(constrict afferent arteriole(RBF decreases (blood to brain is primary)—if not restored kidney becomes ischemic



3.  Hormonal Regulation




a.  renin—(as produced and stored in JGA)—





-renin-angiotensin-system





-BP changes RBF





-conditions in for which renin is released






--low BP in afferent arteriole






--low Na+ in distal tubule






--B-adrenergic stimulation by symp NS





-renin(cleaves angiotensinogen(angiotensin I(ACE(angiotensin II





-ACE inhibitors—used frequently to lower BP





-angiotensin II is the active form.  It is a potent vasoconstrictor / vasopressor.  It also increases the secretion of aldosterone from the adrenal cortex (helps conserve Na+cl- (increase plasma (higher oncotic pressure)




b.  atrial natriuretic peptide (ANP)—from atrium(high blood volume in atria (stretch receptors activated)(release ANP((functions)  1. Promotes loss of Na+ and H2O at the kidney (increase secretion) 2. Inhibits renin and ADH                  3. Supresses thirst  4. Blocks action of angio II / norepi on arterioles—result of all these = reduce BP

Factors that Decrease GFR—


--severe hypotension


--back pressure from a stone (e.g. hydrostatic pressure in Bowman’s)


--increase in plasma oncotic pressure—from V/D (dehydration)


--heart failure—CHF—fluid in lungs


--anything that damages a membrane

Nephron Function—


--produce ultra-filtrate that has no cells and no protein


--resorb 99% of filtrate (reabsorption—tubule(blood)


--selectively secrete material from peritubular capillary to tubule (secretion—blood(tubule)

NEPHRON FUNCTION


1.  Filtration—glomerulus—GFR = 120mL/min



--dependent on:




a.  hydrostatic pressure (arteriole BP and resistance to flow in afferent and efferent arteriole)




b.  oncotic pressure—due to plasma proteins


2.  Tubular Transport—




active resorption and active secretion—need ATP, O2

A.  PCT—




1.  active transport—resorption of:




--Na+ (60-70%)—remember, H2O follows (passively)!




--co-transport (passive) of:  Cl-, H2O, urea, glu, aa, K+

*active transport sometimes needs a protein carrier)




--renal threshold for glucose (b/c of number of binding sites) is 160-180mg—if blood glucose goes up to high, only the threshold will be resorbed(the rest will spill into the urine)




--the PCT is made up of cuboidal cells with a brush boarder—very metabolically active—low O2(die




2.  active exchange of Na+ for H+




--carbonic anhydrase—found in two places




1.  blood cell membranes




2.  PCT cells

HCO3- + H+ (carbonic anhydrase(H2CO3 (carbonic acid)(volatile acid( dissociates freely into CO2 and H2O




--bicarb can be resorbed




--net result of the equation




a.  Na+ resorbed (sticks with bicarb)




b.  H+ secreted




c.  H2O, CO2 resorbed




3.  PCT—active secretion of:




--creatinine




--organic acids and bases (drugs)




--by the end of the PCT—isotonic fluid reduced in volume (30-35% of what it was—with NO GLUCOSE and NO AA’S)—not concentrated

B.  Loop of Henle


--begins concentration as the filtrate moves thru the loops and renal pyramids


--hyperosmotic state within the interstitial fluid around the loop of henle(this draws fluid out




1.  thin descending segment—





--very (freely) permeable to H2O





--not permeable to Na+, urea, solutes





--as the filtrate travels thru this(H2O is resorbed passively(filtrate becomes more concentrated)

2.  thick ascending—





--active resorption (co-transport) of Na+, K+, and 2 Cl- (tube(blood)





--no permeability to H2O(H2O stays in tubule and filtrate becomes very dilute





--top portion of loop—hyperosmotic

C.  DCT—




--convoluted portion—active resorption of Na+; low permeability to H2O(tubular fluid becomes dilute

--exchange Na+ (to blood) for H+ (to tubule)—active transport of Na+ to the blood




--DST and collecting tubule (basically a passive tube) are sensitive to aldosterone and ADH(this controls final H2O resorption




--DST—aldosterone will conserve H2O





--K+ actively secreted





--resorption of Na+



D.  Collecting Duct—




1.  permeability of H2O is controlled by ADH





--without ADH—impermeable(lose water





--with ADH—permeable(resorb water




2.  Na+ resorption is coupled to K+ secretion (exchange—NOT COTRANSPORT(different effects)





--controlled by:






-aldosterone






-amount of Na+ delivered to distal nephron

Acidification of Urine—


--H+ ion exchanged for Na+ ion(create new Na+ HCO3- (sodium bicarb)


--4.5 = maximum acidity


--phosphorus and ammonia combine with H+ excreted in the urine


--net effect of carbonic anhydrase(


1-H+ excreted 



2-Na+ resorbed



3-HCO3- created (resorbed)


--kidney can make new bicarb to help buffer acid

*if the body becomes alkalotic (respiratory alkalosis)(HCO3- will be excreted to compensate
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Renal II

Urine Concentration—


--counter current multiplier system—driven by active pumping in the loop



--fueled by Na+, K+, Cl- transport in ascending limb of loop of henle (out of filtrate(into ISF) 



--this creates an osmotic gradient(1200 mosm in medulla



--arterial current warms venous blood back to the heart (opposite directions and veins and arteries run next to eachother



--when filtrate leaves the loop(hypoosmotic



--vasa recta-capillaries unique to juxtamedullary nephrons—slow flow—hyperosmotic(hypoosmotic 

--descending limb is isoosmotic with the blood



--interstitium of the medulla is more osmotically concentrated



--NET RESULT—H2O leaves passively.  Some urea will re-enter and b/c concentrated



--urea—biproduct of protein metabolism—low protein(cant concentrate urine

--ascending limb—



--Na+ pumped out but H2O cant follow, so end by the end of the ascending limb(hypoosmotic hypertonic fluid

--vasa recta—peritubular capillaries in medulla

How does concentration occur if the fluid leaving the loop is hypoosmotic (dilute)


--to create dilute urine(no ADH



(collecting tubule becomes impermeable to H2O (H2O not reabsorbed)(copius dilute urine


--to create concentrated urine(ADH from post. pit.



(collecting tubule becomes permeable to H2O (H2O resorbed)(decrease volume of concentrated urine


--ADH effects DST and collecting duct(makes it permeable to H2O(because the interstitium is hyperosmotic, as it goes thru the water will leave


--ADH sucks water out of the urine in DST and CD


--NO ADH(dilute urine

Release of ADH—


--osmoreceptors in 2nd ventricle



--blood gets too salty—(more concentrated)—need to save water—hypothalamus—RF(ADH released from post. pit



--ETOH inhibits the release of ADH therefore cant concentrate urine and urinate more

Diuretics—

--increase the flow of urine—more urine/time


--different diuretics affect different parts of the tubule


--all have side effects


1.  osmotic diuretics—hold H2O in tubular fluid



e.g. Mannitol—(same effect with DM with high glucose)

 

--causes cerebral edema


2.  Carbonic anhydrase inhibitors—block H+ secretion which decreases Na+ resporption



--causes K+ loss, increase in H+ in plasma, alkaline urine (certain bacteria will flourish)



--slow HCO3- production


3.  Inhibitors of Na+ resorption (H2O follows Na+)



a.  thiazides (HCTZ)—acts on DCT




--decreases Na+ resorption therefore Na+ stays in the tubule and holds H2O




--decreases K+ in plasma



b.  furoesemide—acts on loop of henle (ascending limb)




--blocks active resorption of Na+, K+, 2 Cl-




--very powerful




--decreases serum K+




--Lasix


4.  cortical vasodilators (Bumex, caffeine)



--increase GFR therefore increase urine formation


5.  aldosterone antagonists



--spironolactone (aldosterone promotes water resorption in DCT and CD)



--increased serum K+; gynecomastia

Renal Function Tests—GFR is equivalent to functioning renal tissue


1.  Renal clearance—used to calculate GFR, RBF



--inulin / creatinine clearance—calculate GFR



--PAH clearance—calculate RBF



--creatinine is proportionate to GFR


--BUN—about 10x higher than creatinine

--proportionate to GFR, renal urine concentrating ability


--increased in renal failure; dehydration (good marker)


--nl—10-20 mg/Dl

metabolic panel / chem 7—Na+, K+, Cl-, HCOs- (CO2), BUN, creatinine, GLU

Urinalysis—see Skills lec notes
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Review of basic renal functions—


--filtration of blood (reabsorption, secretion, excretion)


--BP regulation


--acid base


--EPO

GFR—very close approximation of kidney function


Azotemia—rising BUN and creatinine (due to fall in GFR)



--prerenal—hypovolemia



--postrenal—obstruction (prostatitis, kidney stone blocking ureter, functional obstruction from cold meds)


--causes of azotemia are almost always either prerenal or post renal


--tx is difficult for each


--after azotemia(get ultrasound of kidney (if associated with N/V—probably dehydration—don’t need ultra)


uremia—effect of azotemia (poor kidney function) on the rest of the body—heart, nervesm etc

Nephrotic Syndrome—


1.  proteinurea—3.5 g/dL—protein should be too big to fit thru glomerulus


2.  hypoalbuminemia


3.  edema


4.  lipidurea—damaged junctions in glomerulus(lipids filter thru

Dipstick—


--white cells


--nitrites


--blood—kids/truck drivers—nl to have a little—take BP and check for edema



+ for blood—look under microscope for blood (if see myoglobin—don’t worry)

anurea—no urine

oligourea—little urine

Glomerulonephritis (GN)—infl of glomerulus


--not common (nephrologist knows GN, urologist knows nothing)


--almost always immune related



--underlying systemic immune disorder(ab/ag complexes get stuck in filter(complement(infl



--ag stuck in filter and immune system attaks it there (primary attack at glomerulus)(infl rx


--doesn’t need much disruption to cause a disorder

Dx—


--significant amounts of—



-proteinurea (disorder of gap junctions)



-hematurea—spin down and see RBC casts

Secondary GN—e.g. Lupus (circulating AB/AG complexes land in the kidney)—this is more commonn than a primary attack of GN


--the causes are subtle—may not know you have it until renal failure

IgA Nephropathy—Berger’s Dz


--more common


--children and young


--cause of gross hematurea


--week or 2 after upper RTI


--after flu/cold IgA levels are high—they are big and get stuck in the kidney(activate complement(infl(damage kidney(blood in urine

Acute Pyelonephritis—bacterial infx of the kidney


--2 ways bacteria get to kidney



-blood borne—from bacteremia—e.g. endocarditis 



-more commonly—ascending (bladder, prostate, urethra)—ascend up urinary tract


--Sx—



--CVA pain—“really bad”—acc to JB



--rigor



--fatigue



--high fever 104


--if ascending route—it takes time for the pyelo to happen—urinary sx first (burning, fx, extreme urge)


--there is a slow reduction of fever (spikes) / back pain  (even with the right ab’s)


--Tx—antibiotics—cover g- bacteria


--educate UTIs to come right in


--E.coli, proteus, klebsiella, pseudomonas

Risk factors for Pyelo—


--women—take ab after sex


--caths


--poor hygiene


--old men with big prostate—stagnant urine(reservoir for bacteria

--microscopic—supparative rxn(pus stretches capsule and causes pain

Chronic Pyelonephritis—


--acute over and over


--every time there is acute infl(scarring (fibrosis/lymph)


--additive effect


--end up with small scarred shrunken kidneys(causes renal failure

Settings—


1.  obstruction



--mechanical—urethral valves, stones



--functional—neurogenic bladder wont empty all the way(stagnant urine—infx


2.  vesicouteral  reflux nephropathy



--pick up in childhood



--reflux of urine back up the ureter



--unilateral/bilateral



--check reflux after UTI in boys after 1 and girls after 2

--test—cath(dye in bladder(pee and take pictures

--tx—bactrum/keflex 1xd/yr—grade 1


--higher grade to kidney( surgery

*see BUN and creatinine rising on previous pyelo pt(think pyelo (chronic)


--in chronic—can see it grossly



--IVF



--urine culture and specimen



--amp and genomycin



--sensitivity report in 2 days



--stop genomycin



--pick specific ab
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Renal (cont’d)

Malignant HTN—


--diastolic >120mmHg


--sx—headache, confusion, visual (blurry)


--admit—IV drugs to decrease BP and prevent stroking out

Nephrosclerosis—


--hardening of the BV’s to the kidney


--not really hardening, but a thickening from hyperplasia in response to the increased pressure(hyperplased vessels impinge on lumen (small lumen)


--kidney protects itself(there is less blood entering(kidney secretes renin to increase volume of blood entering kidney (aldosterone, etc) (kidney thinks BV is low)


--after kidney does this(increase in BV therefore BP


--prevent by identifying HTN and tx at younger age so that the nephrosclerosis doesn’t happen

Polycystic Kidney—


--childhood—auto-recessive; rare—cysts in associated other organs(fatal


--adult form—uncommon?—nodular, lumpy kidney



-nl architecture of the kidney and the nephrons get distorted(abnl fnctn



-autosomal dominant



-prevelance—1/1000



-Dx on ultrasound



-can’t reverse



-**BP management—to prevent other problems



-may be a mass in flank / flank discomfort



-bilateral



-smooth cysts filled with fluid



-complications—increased BP (kidneys not functioning normally)




(chronic(renal failure



-transplant possible

32yo male—


-severe sudden shooting unilateral pain in flank—rad to groin


-started last night


-no dysurea, fever, chills, gross blood (urine dark)


-perc makes it better


-Hx of same Sx


-movement makes it worse


-colicy pain—waves


-PMH—depression, schiz, HTN


-meds—psych, divan/HCTZ (diuretic)


-PE—120/80, 300lbs, uncomfortable, +CVA tenderness


-Diff Di—



-kidney stone



-muscle pain—didn’t hurt on mvt



-pyelo—no fever



-trauma



-liver—no ETOH



-GB



-appy—no fever


-urine 3+ heme



-spin(many RBC’s (not myo)


--**people with kidney stone should not be on diuretics(dehydrate them and concentrate their blood—also diuretics inhibit urinary excretion of Ca++


--diuretic and sweating(hemoconcentration 


--80% of kidney stones are Ca++ (lights up on x-ray)



-KUB—kidney, ureter, bladder—x-ray(see some Ca++


--20% are uric acid stones—radiolucid(will miss on x-ray, therefore sensitivity of KUB is 80%


--good to start at KUB, but if negative either stone too small, uric acid, or no stone



--2nd x-ray—IVP (IV pyelogram)—kidney concentrates dye—take pictures—can see flowing down ureters



--IVP is very sensitive and tells you exactly where it is


--Tx of kidney stones—



-stay hydrated



-pain relief (narcotics)



-may need IV hydration



-need to pass the stone—PAIN



-1st time—strain to see what type of stone



-lithotripsy—if too big, small ones can obstruct



-grab it


--COMPLICATIONS—



--can be unilateral(stagnant urine (but still peeing b/c other side is OK)(infx and hydronephrosis (flood kidney with urine)



--nephrostomy tube—obstructing stone(tube can cause infx

RENAL CELL CARCINOMA


--2% of all adult CA—not rare


--adenocarcinoma originating from renal tubule cells


--50+ yo (men more common)


--+ family history risk


--smoker risk


--painless hematurea hallmark—can be intermittent


--ultrasound may show a mass


--IVP will show outline of the tumor


--can be present as flank mass/pain


--FUO—kidney CA is on the list


--lethal—can cure with surgery if caught early

Wilms Tumor—


--3rd most common CA in kids—kidney ca

Bladder CA—


--arises from transitional cells (bladder epithelium)


--risk—



--smokers—men more common—50+ yo



--dyes



--textiles



--chemo drugs


--PAINLESS HEMATUREA



*blood in kidneys (ultrasound) and look in bladder (sytoscopy)


--prognosis—not as bad as kidney CA—depends on



--depth of penetration



--histology



--can do fine

*PEARL—blood in the urine(GET THE SOURCE

UTI (cystitis / bladder infx)


--very common—less dramatic that pyelo


--if let a UTI go(becomes pyelo


--infl of bladder epithelium in response to a pathogen


Sx—



-dysurea (burning)



-hesitancy (difficult peeing)



-urgency



-Fx



-low back ache



-ab pain, +- temp—young adults

bactiurea—bacteria in the urine—risk for cystitis, but does not necessarily mean UTI

after pyelo(urosepsis(bacteremia in the blood from a urinary source

Epidemiology of UTI


--6% of adult women have bacteriurea at any given time


--incidence—annual--.2/mo

Bacteriurea(cystitis—how it happens


--bacteria come from GI (commensal)(ascend thru urethra


--they need adherance to cause a problem


--adherance is partly genetic


--cran juice—decreases adherance (breaks bond)

Germs that cause Cystitis—


**E. coli**


--klebsiella, proteus, pseudomonas—all g- rods (pink


--group D strep (enterococcus)—gram + cocci (purple)


--if tx without culture(cover E. coli

Meds—


1.  Bactrim DS—first choice


2.  ampicillin—60% resistance to E. coli—bad


3.  macrobid


4.  keflex—4x/d


5.  ceftin 2x/d


6.  ciprofloxacin

Classic Sx and bad looking urine on dipstick(tx

Recurrent (3x in 3mo)/complicated (vesico reflux)/anatomic disposition—get culture first (definitive way to Dx UTI)

Screen pregnant with bacteriurea with a gram stain—very sensitive (compared to culture to get sensitivity)
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MALE REPRODUCTIVE SYSTEM—

Congenital Abnormalities—always check reproductive organs


-nl looking genitalia


-urethra may open in the wrong place



1.  hypospadias—opens on ventral side of penis—1 in 300 kids



*don’t do circumcision until you know where the urethra is



*risks—obstruction and UTI



2.  epispadias—urethra opens on dorsal side



3.  balanitis—infl of the glands




--commonly from yeast




--less commonly from smegma—poor hygiene—oily discharge/old squamous cells/dirt/urine




--difference between yeast and smegma(under microscope




--yeast—DM/antibiotics



4.  cryptoorchidism—testicles not in scrotum




--should descend by age 2




--if left in abdomen(chance of CA



5.  hydrocele—fluid in the scrotum




--diff di(hernia




--very big scrotum(flashlight(see pink transluminated fluid-filled cavity



6.  phimosis—foreskin covers glans—nl—born that way




--abnl—paraphimosis—force foreskin back(won’t go back and cover glans(can compromise circulation




--ice and baby oil




--retracts on own near puberty

Penile CA—


--not uncommon


--squampous cell type


--risks(poor hygiene (uncirc), HPV


--practical implication—growth on penis(biopsy/excise


--presents early—5y survival is 70%

Testicular CA—


--survival rate good—can feel it


--check self


--presentation—



-painless emerging mass (firm)



-pain usually = infx (epidiymitis)


--dz of old and young


--many cell types in testicle(don’t need to differentiate(important to distinguish:



--seminoma (germ cell—makes sperm)—many cell types—exquisitely radiosensitive



--nonseminoma—remove


--presents early

Prostate Gland—


--makes seminal fluid to nourish sperm


--diseases—



1.  infx—prostatitis—bacterial infx—esp. E. coli, if not STD (e.g. chlamydia)




--sx—





-terminal dysurea





-fx





-back-ache and fever common




--dx—rectal(hot/tender prostate(antibiotics





--in cystitis—feel better after 1 or few doses





--prostatitis—need 2-3 weeks of antibiotics to sterilize the prostate




--can get it from mechanical trauma, congestion(just have more sex



2.  BPH—non-ca enlargement of the prostate




--very common in 50+




--middle of gland (periurethral) zone is most likely enlarged(important b/c it squeezes the urethra shut




--Sx—





-fx





-hesitency—dribble





-up all night to pee





-incomplete emptying of the bladder(stagnant urine flow(sets up infx




--Tx—





-drugs/hormones





-alpha-blockers are better than hormones—works faster





-some drugs (Hytrin) will decrease BP and tx BPH





-TURP—trans-urethral ressection prostate—shave it down—go in thru penis and remove hypertrophied section





-old men***--beware of cold meds(clamp down on sphincters along with the BV’s(can send into urinary retention



3.  Prostate CA—




--very common-- >50yo





--esp. common-- >70




--1/2 of men 80yo have it (microscopic exam on cadaver)




--non-aggressive—confined to the gland




--the trick is to find the aggressive ones b/c tx has s.e. and mortality—e.g. surgery—prostatectomy—major surgery





-radiation—can end up with colitis, impudence, incontinence




--50yo—every year—DRE—digital rectal exam




--if unclu, bro, father had(start sooner




--African American at risk




--risks—age, race, +FH



--aggressive tumors—need to find




1.  younger people(screen PSA—50-70, healthy75, very active 80yo




**usually found in the peripheral zones of the gland—need to sweep the sides—feels like hard marble, irregular.  Also no urinary sx b/c of location




Staging—size of tumor and what adjacent struture it spread to—seminal vesicles, nodes, perineal muscles




--compared to other CA’s this has a very high perpensity to spread to bone—


--it is osteoblastic (other CA’s are osteoclastic)(makes bone grow(lays down Ca++ but the bone still becomes fragile


--papillogic fracture—bone broke b/c of CA


*focal bony tenderness(get X-ray


--cell type—adenocarcinoma


--graded on Gleason Scale—looks at histology—based on differentiation of cells



--well diff(better prognosis


--if feel tumor—they have had CA for a while(need PSA to detect it earlier



--antigen on prostate unique to its cells




0-4—nl




4-10—equivicol—follow them




>10—abnl


--do rectal and PSA



nl—see next year



>10—refer to urologist even if feel nothing



4-10—look at change in PSA/time—follow them




e.g. 6-6.1—no big deal




1(3 may be a big deal

Conditions that effect PSA—prostatitis and BPH can increase it


--definite Dx(ultrasound and biopsy


--biopsy has to go in thru the rectum to get the peripheral zones
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Vaginitis—infl of the vagina


1.  YEAST—most common cause



--presentation—itchy, discharge, odor, +-pain, dyspareunia(painful sex)


--discharge—white, curdish


--causes—



-antibiotics



-CA—immunosuppressed



-DM—yeast like sugar


--Dx—sample—wet prep (put in test tube and mix up discharge—drop of KOH(breaks up yeast)—drop on slide and look under microscope


--1 dose fluconazole—


2.  trichomonas vaginitis—most often from STD/rare from water-borne (swimming)



-flagellated protozoan


--Dx—wet prep but look quick b/c these are killed by heat(1-2m)


--football shaped


--discharge—fishy odor—smells real bad; gray watery discharge


--very severe(affect cervix(papillated(strawberry cervix


--Tx—metranidozole (Flagyl)—cream/PO


3.  bacterial vaginosis / non-specific vaginosis



--altered vaginal flora



--eat yogurt (lactobacillus—good bacteria)



-change in bacteria can lead to discharge (like fungal), very itchy, bad odor



-Dx—wet prep—see clue cells




-pepper-filled epithelial cells



-Tx—Flagyl

VULVAR LESIONS


--refer to gyno for Bx


--most common from CA/lichen symplex chronicus (thickened skin from excessive scratching


--very uncommon

Bartholin’s Gland Abcsess—


--nl—secretes lubricant


--inside of labia(can get infected


--very painful warm mass in lower labia(send gyno


--need to drain—antibiotics don’t work well


--I&D—incise and drain

HERPES—


--present as painful vesicles in vulvar area (labia, mons, vagina)


--HSV2—genital herpes


--primary outbreak—flu like illness


--recurrences—no flu like sx


--prodrome—tingling felt b/f the blisters come out(CAN PASS IT!!


--Tx—acyclovir


--vesicles and delivery—C-section (60% mortality for infants)

CERVICITIS—infl of cervix


--#1 pathogen—chlamydia—bacteria—male and female can get


--inflames cervix


--tender and hurts—(+ CMT—cervical motion tenderness)


--no discharge


--“non gonococcal cervicitis”


--Tx both partners—doxycycline—2x/d—10d


--gonorrhea can also cause cervicitis—pink diplococci—intracellular



-pain and purulent discharge



-(meningitis also g- cocci)



-need ceftriaxone—IM x 1

PID—pelvic inflammatory dz


--synonymous with gonorrhea and chlamydia


--if chlam/gon goes up uterus to F. tube(can scar F. tube(infertile



-can still have kids(harvest egg, fert, put in uterus

PAP SMEAR—


--might see friable (irritated looking) red area(that is the nl transitional zone


--zone—from outside columnar to inside squamous (NL metaplasia)


--cervical CA—most common in transitional zone


Nabothian cysts—bluish cysts on cervix—no patho significance

CERVICAL CA—


--HPV(5-15y(cervical CA


--squamous cell carcinoma—95%


--arises in transitional zone


--incidence decreased a lot since 40’s—pap


--pap is a cytologic exam



--denute cells off cervix and look at them under the microscope



--looking for dysplasia(pre-CA lesion



--refer for colposcopy


--age (peak)—45 yo—reflects time from exposure to CA.  Also older—lazy to go to Dr. not getting screened


--hysterectomy(no more paps


--catch cervical CA at early stage (localized stage I)—5y survival = 100%


--stage IV—mets to brain/bones/etc(5y/10%


--after a few nls in a row—go 3-5y


--risk factors—



--Women with multiple sexual partners



--Women whose partners have multiple partners



--Women on oral bc for 5 years or more



--History of vaginal or vulval warts



--Partner’s history of penile warts



--Previous abnl smear



--Heavy smokers

ENDOMETRIOSIS—


--refers to embryologic development—uterine tissue can bind itself outside the uterus—bowel, bladder, colon, anywhere in pelvis


--problem—this tissue react to hormones(period in gut(can bleed


--MOST COMMON—C/O—cyclic pain—with period



--endo hurts really bad


--most severe complication—infertility


--psychological problems—frustrating


--not easily Dx so we think its somatic—hard to find the tissue—ultrasound will mess it(need laparoscopy—still might not see it(need cytoscope


--must suspect on cyclic pain—


--Tx—ablading (burning) the tissue—this can also cause infertilify


--complication—chocolate cyst—old blood


--younger women—20-30yo—b/f menopause


--be careful b/f you label someone somatic

ENDOMETRIAL CARCINOMA


--dz of post-menopausal women—60-65yo


--distinguish adenocarcinoma of uterus from fibroids (lyomyoma)—BENIGN mass of uterine muscle—pain and bleed but not CA


--RF—



--obesity—hormonal activity in adipose tissue)



--family history



--DM



--HTN



--maliperous—never had a kid (relative to excess estrogen(stim uterine tissue(CA)



--can NOT give unopposed estrogen to a postmenopausal woman with a uterus—need to give it with progesterone

PEARL—menopausal women bleeding in CA until proven otherwise(refer to OBGYN


Actual size of 


Postmenopausal


Uterus

--read fibroids

Salpangitis—infl of oviducts—PID


--gon/chlam(STDs cause infertility


--postpartum—g+ germs can ascend thru uterus to tubes


--febrile / low ab pain / white count(worry about salpangitis


--+CMT

OVARIES—


--distal ovarian cyst from polycystic ovaries


--ovarian cyst—common


--luteal cyst(pain hurt mimics appendicitis


--Dx—ultrasound


--BCP—helps prevent


--common extention of nl physiology

Polycystic ovaries—


--idiopathic


--ovaries filled with multiple cysts


--clinical consequences—cysts produce androgens(male hormones(


-presentation—




-hursitism (full beard)




-obesity




-infertility




-may feel on exam—




-glucophage (DM med)—helps this condition




-oligomenorrhea (few periods)—b/c of increased androgens and relatively low estrogen

-Dx—ultrasound definitely

OVARIAN CANCER--


--ovary made of different cell types—



-germ cells (eggs/follicles)



-epithelial cells—covering cells



-stromal cells—framework/structure



--any one can give rise to CA


--chart in book—



-concentrate on epithelial cell types(most deadly—because they present late




-can cause pleural effusions(pleural space filled with fluid(die soon


--epithelial ovarian cancer—many types—these are 2



-serous—very serious—over 90% of all malignant. About ¼ of serous tumors are malignant (there are benign serous tumors)




-can get big—6 lbs




-can present with fullness, bloating, constipation




-FH—certain genes ass. with risk of ovarian ca



-mucinous—significant b/c they secrete mucus(also get big




-mostly benign but can be malignant

CA-125—antigen associated with ovarian CA—$80



Horrible screening test



-can be elevated in nl subjects—low PPV, high FP(ultrasound ($3-400)



-may work OK in +FH



-good to follow ovarian CA—tx—watch level for recurrence/dormancy
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Menstrual Cycle (MC)—


--interaction between brain, ovaries, and uterus


--lunar cycle—28d—menstrual cycle—28d


--MC starts in the hypothalamus—GnRH (sonadotropin releasing hormone)(monthly surge(pituitary gets signal(FSH (stimulate development of follicle), LH.

Follicular Phase (proliferative phase)—controlled by estrodiol—FSH and LH


--follicle develops


--endometrial lining is thin (no egg implantation yet)


--follicle secretes estrodiol(to hypo and pituitary(+feedback(increase release of GnHR(LH

Ovulatory Phase—this LH surge makes the egg pop out(this can be detected by a change in temperature

Luteal Phase (secretory phase)—controlled by corpus luteum—progesterone


--corpus luteum(progesterone(develop the endometrial lining


--if the egg gets fertilized, the embryo takes over and maintains the endometrial lining

--no pregnancy(fall in estrogen and progesterone(slough endometrial lining(bleed(hypothalamus start all over again

--the uterine lining has a basal layer of cells


--stem cells that give rise to the endometrial lining(constant growing source

SPERMATOGENESIS—


--testicle—responsible for 2 functions—



1.  make sperm



2.  make testosterone 


--testosterone—Leydig cells (precursor is cholesterol)



--LH (on a negative feedback system)—induces enzymes needed to produce test. (GnRH just like female)—No FSH



--5mg/day—testosterone secreted



--peak surge—12-4pm



--wont make test if given exogenously


--Testosterone—



--influences male phenotype during development



--sexual maturation at puberty



--very high levels at puberty


--Sertoli Cells—



--in the seminiferous tubules



--make sperm



--95% of mass of the testicle is devoted to making sperm—200million/d


--not pregnant—usually a male problem


--assess sperm—count, motility, morphology



--ETOH suppresses sperm count—HOT TEMPERATURE is the biggest suppressor of sperm count


--takes 75d to develop a sperm


--motility is achieved in the epididymus 


--copasatation—in female genital tract—that’s where sperm get their acrosome



--acrosome—on head to get thru the egg 


--cervical mucus is thinner at time of ovulation(good to let sperm get thru vagina


--60-90% of 300,000,000 (1 ejaculation) is nl



--FATE—




--most of them run out




--vaginal enzymes destroy (high acid)




--peritoneal abyss, etc




--200 sperm make it to the egg




--1 bores thru




--after that doors clamp shut—no more can get thru

Fertilization—


--supposed to happen in oviduct


--ectopic pg—fertilized egg outside the oviduct (peritoneum/implant in oviduct/etc)


--blastocyst—fertilized egg(migrates to the uterus(wherever it hooks on is where the placenta will be


--placenta previa—occurs over cervix—very serious—bleed/etc(need C-section


--abruption—the placenta tears apart

OOGENESIS—


--20 weeks into pregnancy


--when girl born she has all her eggs

--read hermaphrodites

MENOPAUSE—


--permanent cessation of menstrual cycles


--Dx—no period 6m-1y


--retrospective Dx


--no more follicles to secrete estrogen

--perimenopause—transition from nl cycle to last cycle—can last 2-8Y b/f menopause

epidemiology—


--live 1/3 of life in menopause


--e.g. 50 yo


--important in pts

--menopause is nl physiology—90% will have some sort of SX

--negative feedback loop(ovaries undergo atresia so as get to end of child-bearing years(estrogen decreases(leads to very high FSH levels(if FSH high(helps solidify the menopause Dx

Sx—


--hot flashes—most important/bothersome sx



-caused by surges of LH (because there is no estrogen)



-eliminate by giving estrogen(supress LH surge



-can go up 5 degrees


--mood swings


--hirsutism


--sleep disturbances


--vaginal dryness/uncomfortable intercourse


--vaginal atrophy—bladder/uterus prolapse


--tired


--dry skin


--wrinkles


--memory disturbances


--cant concentrate


--weakness

Estrogen has a positive effect on HDL and LDL.

HRT(hormone replacement therapy)


Advantages—



-relief of sx--#1



-decrease CAD risk (MI #1 killer of women)—decrease risk by 50%!



-increase cognition and delay Alzheimer’s



-builds bone—decrease incidence of osteoporosis


Disadvantages—



- +-breast CA (10x as many women die from MI)



-uterine CA if unopposed estrogen (need progesterone but that hurts lipid profile—still a net good effect)



-may get periods again—can control



-expense (much less than CABG/angio)



-thrombosis—estrogen helps blood clot—DVT/PE—DO NOT GIVE replacement therapy



-migraines

--duration of HRT—controversial

--phytoestrogens—plant derived estrogen compunds—OTC—not pharmacologically active—No bones and no heart

--comparison of estrogen in HRT and BCP—dose—estrogen in BCP is much lower than HTR

FOR EXAM III
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well child check / well adult check

sore throat

URI / bronchitis

Chest pain

Back pain

OM

Fever

Rash

HTN

DM

HA

Diseases of the breast—

1.  fibrocystic breast—


--very common


--breast tissue is lumpy


--stroma—supportive tissue (ligaments, muscle, etc)


--cystic—cysts in mammary structures


--NORMAL


--no association with risk of breast CA unless a women has atypical cells along with it


--may obscure a lesion on mammogram 


--keep checking breast to be able to appreciate something else


--may C/O pain—esp. in relation to mences


--check after period—less tender


--advise to prevent pain from this condition



-limit caffeine



-take vitamin E—400IU

2.  Mastitis—infl of breast


--breast infx in lactating women


--Set up for infx



a.  staph—gets in thru nipple



b.  plugged milk duct


--C/O—

-local pain



-fever



-flu-like sx


--DON’T STOP NURSING—if do, even more stagnant milk


--Tx—



-frequent nursing



-warm compress—dilate plugged duct



-antibiotics—Ceflex, dicloxacillin

3.  Breast CA—


--common, deadly


--get sued if miss


--neoplastic proliferation (unregulated growth) of breast cells


--primarily arises from ductal epithelium (conduit from mammary to nipple)


--may arise from milk glands (this type is more commonly bilateral)


--inflammatory breast CA—see text


--EPIDEMIOLOGY—



--most common CA affecting women



--200,000 incidence each year



--1/8-11 get breast CA



--incidence is rising—why?




-aging pop (get cause specific rate)




-toxins, hormones, etc


--Peak age—75


--if younger—usually more aggressive CA


--RFs



1.  +FH—most important with 1st degree relative; +PH




--evidence of FH,PH changes how we screen




a.  BRCA (1 and 2)—genes—familial mutation




--familial clusters of breast CA has been Idd on chromosome 17(inhibits cellular repair (approx. 10% prev)




*if have BRCA(50% chance of breast Caby 60yo—also risk of getting ovarian CA




b.  spontaneous mutations—most mutations are spontaneous



2.  environmental




--smoking—gets concentrated in breast tissue—nitrosamines




--high fat diet, ETOH—dose response



3.  hormonal—




--earlier menarch, late menopause




--older age of child birth




--breast feed—decreases risk




--low dose BCP does not increase risk




--HRT—we don’t know if it causes it or not—use least effective dose


--Pathophysiology of BC—



-mutations in DNA



-BRCA gene—nl protein product is a growth inhibitor(mutated BRCA(lack of inhibition(unregulated growth



-estrogen receptors-- + and –




-estrogen—stimulates growth factors




-if estrogen + tumor(need to block estrogen



-adhesion molecules—if lacking adhesion molecules, the cells can break thru the BM and cause CA

Presentation—(start mamm at 40)


--#1 way is a painless lump



*fibroadenoma—may need to take out if it changes




-younger women—benign


--can also present as—



-pain



-lymphadenopathy



-jaundice—mets to liver



-bone pain—mets to rib cage

#1 way of finding—women find them 

#2—mammogram

--10 year / 50% survival

--staging—


I.  <2cm and no nodes


II.  2-5cm and regional nodes


III.  >5cm and regional nodes


IV.  distant mets—inguinal nodes, liver, brain, lung, bone


e.g. if 3cm lesion and no nodes—call it stage II
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BREAST PHYSIOLOGY AND LACTATION

< puberty male and female breasts have some maternal hormones(breast buds in babies(go down in 1 week-month latest

--puberty—estrogen stimulates ducts and glands to develop in girls

--the purpose of breast development and female breast in general is lactation

--nl physiology of pg—PLACENTA(human placental lactogen(stims glands (alveoli) in breast to make milk

--after baby born(pituitary(prolactin makes milk


-made in hypothalamus(stored post pit(oxytocin ejects milk


-pitocin(synthetic(labor induction


-oxytocin is released in response to suckling(milk ejection “let down”

--almost never can a women medically not nurse

--PRE-NATAL DISCUSSION ABOUT NURSING


--lactation consultants—LeLeche League, Womanly Art


--1st few days after child is born, the breast milk is called colostrum(easily absorbed


--days 3-4 after child born(milk comes in


* put kid on breast milk right away


-NO SUGAR WATER—NO BOTTLES (until 4mo)—NO EXPRESSED MILK


--bottle causes nipple confusion(easier for baby to drink out of bottle—don’t have to work—harder to get milk out of breast


--how to know the baby is getting enough milk—



-content



-count diapers- >6 wet diapers / d



-weigh


--breast fed stool is runny like french’s mustard


--2-3oz q4h—breast milk


--typically 2-3x/night is nl—rare to sleep all night


--6 stools/d for breast fed kids


--6d-1week is nl to not have a stool

--nurse as long as you can—however long you do is good

--production is stimulated by suckling

--demand increases supply

Pg—nurse unless problem with pre-term labor

--kid should nurse >15min per side

--hindmilk—richer and creamier—get it after 5 min

Troubleshooting—


--nipples hurt—time will get you used to it


--only tip in mouth—hurts—get as much of it in mouth as possible



--thrush—if nipples hurt—consider



-common



-yeast in babies mouth



-mom can get infx

Milk production—


-about 1L/d


-38g fat


-70g lactose


-12g protein


-cows milk has much more protein

--don’t nurse in the bathroom

--drugs and food get in b milk

--nursing suppresses ovulation, but not 100%

--BCP—doesn’t smell right to Dr. Rosenblum

--HIV+ can secrete in milk


--strep etc(cant

engorged breasts—


-not breastfeeding



-wear tight bra



-ice—contract ducts



-pills—dopaminergic agonists—works in hypothalamus

--READ GYNECOMASTIA


--nl in teens (if discharge get PRL level) and babies—


--can reflect pathology or can be nl in old men


--prolactin secreting tumor in brain


-do drug Hx


-liver Dz


-drugs that decrease testosterone
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Endocrine Dzs

--feedback control of the hypothalamic-pituitary-target gland axis

draw figure

--trophic—pituitary hormones that act peripherally (outside the brain)

--hormone—chemical made by body that acts somewhere else

--most common d/o is DM

--aside—dopamine turns off milk

THYROID—


--embryologic origin—folding of the pharyngeal epithelium (pharyngeal pouch)



-cells migrate from the pharyngeal pouch to throat


--congenital—thyroglossal duct cyst—painless, smooth, adolescent, benign


--product of the thyroid—iodinated amino acid (protein-iodine)


--position—in front of larynx—if thyroid enlarged(may c/o hoarseness, dysphagia, etc


--2 functional cell types—



-follicular—make thyroglobulins (thyroid hormones)



-c-cells—make calcitonin (parathyroid)


--THYROID HORMONE SYNTHESIS AND SECRETION—



-required—




-dietary iodine




-nl iodine metabolism within the gland




-nl iodine receptor




-protein synthesis



-iodine gets into blood via—




-diet (salt)—kidney excretes excess




-metabolism of thyroid hormone



-needs of iodine—




-200(g/d




-avg US--1000(g/d

The process of thyroid hormone production and secretion—


1.  take in iodine


2.  uptake of I by receptor on thyroid cells


3.  I actively tsptd into the gland (against a concentration gradient)



-inorganic I (in salt)—within the gland gets oxygenated and processed so it can then undergo enzymatic steps and be incorporated into a protein molecule



-I…….I*…….protein I (thyroid hormone)


4.  end result—T3 (triiodothyronine) and T4 (thyroxine) [4 I’s]



-T4 is the final product of follicular cells (80%)—T3 (20%)—most T3 comes from the peripheral product (metabolism of T4)


5.  it is then stored in a lysosome and waits to be released


6.  signal to release(pinocytosis(fusion of lysosome with the cell membrane(hole(out


7.  T4 then becomes extensively bound to albumin and TBG (thyroid binding globulin)—a very small % is in free state—FREE HORMONE is what has the actual effect, therefore changes in albumin / TBG levels can increase thyroid function



-e.g. liver failure(hypoalbuminemia(hyperthyroidism—not often ut ne aware


8.  the free hormone circulates and tissues have receptors for thyroid hormones(uptake



-the cell then strips an I—T4(T3



-T3 is the active form within the tissues

--T3—actions—


-increase metabolism thru an effect on the mitochondria



-mitochondria—use O2 to make ATP (respiration)


-interacts with the nucleus and the cell membrane


-stimulate growth and maturation of tissues


-energy expenditure of cells increased


-influences turnover of substrate in cells—vits, mins, hormones

--the thyroid is the idle screw of the body’s metabolism

THYROID REGULATION—


--hypothalamus senses low levels of circulating thyroid hormone(secrete TRH (thyrotropin)(anterior pituitary(release TSH(thyroid

TSH—


-stimulate thyroid gland to undergo hypertrophy and hyperplasia



-e.g. hypothyroidism—TSH very high—no negative feedback (T4)—gland grows


-stimulate I uptake (receptors and active tspt)


-stimulate synthesis of globin part of the hormone (protein synthesis)

Dx hypothyroidism with HIGH TSH (nl = 0.5-5)

HYPERTHYROIDSIM—


-weight loss (D DI—thyroid, DM, CA)


-sweating (D DI—TB, lymphoma, thyroid)


-irritable / cant conc


-tachycardia / palpitations


-nervous


-diarrhea


-tremor


-hyperreflexia


-CHF (via AF)


-thin skin

--thyroid storm—major hyperthyroidism

--Causes of hyperthyroidism—


1.  Grave’s Dz—autoimmune Dz—stim of thyroid to both enlarge and secrete (by autoantibodies)—acts like TSH



-diffuse enlargement of gland and overactive



-unregulated stimulation outside the – feedback loop—increased T4, decreased TSH



-eopthalmos proptosis



-presents in young adults



-Tx—




-if let it go(gland burn out(hypothyroidism




1.  surgery—thyroidectomy—disad—also removing the parathyroid




2.  PTU—not used much—suppresses gland




3.  I*131 (radioactive I)





-thyroid takes it up and it destroys the gland—the thought is to leave some normally functioning gland left—preserve some residual function—usually need to take synthetic thyroid hormones




--B-blockers—tx sx not dz


2.  take too much synthroid


3.  multi-nodular goiter—typically underactive, can be normal or hyper


4.  adenomas—(benign)—autonomously secrete thyroid hormone


5.  thyroiditis—inflamed and release T4

HYPOTHYROIDISM—


--weight gain


--constipation


--periorbital edema


--fatigue


--bradycardia


--cold


--hyporeflexia


--hair loss/thinning


--slow overall


--thick doughy skin

Dx—increased TSH

Tx—synthroid—low doses and check every 6 weeks—adjust until nl function

Causes—


--idiopathic—most common cause (called primary)


--thyroiditis—viral, infxs, autoimmiune (Hashimoto’s)


--surgery/ablading with radiation

RF for hypothyroidism—


--female—middle age—start at 50yo—screen TSH


--DM—men and women—middle age screening

--read myxedema

--Thyroid CA—


--not common but will see


--presentation—



-nodule that grows—have them come back if change or no go away(Bx



-can feel



-used to be a hot/cold scan—no good either can be CA


--RF—radiation for acne in 50s


--Bx with fine needle aspiration (FNA)



**listen to anything you are about to put a needle into—could be an aneurysm


--2 histological types—



-papillary carcinoma—most common




-growth-like projections




-best survival



-medullary carcinoma—5% of all tumors




-cell of origin—“C” cells




-worse prognosis
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Parathyroid Gland

--physiology—

--embryology—comes from the pharyngeal pouch

--4 pea-sized glands on posterior surface of the thyroid

--cell type—chief cell(makes parathyroid hormone (PTH)—actually makes a bigger hormone that gets cleaved to PTH

--our PTH is identical to fish—gene and structure preserved thru development

--low serum Ca++(chief cells induced to make PTH

--NO PITUITARY / HYPOTHALAMIC INVOLVEMENT

--works on its own – feedback system

PTH—properties—


--mobilizes / resorbs Ca++ from bone by stimulating osteoclasts



-bone density is less important than Ca++ for muscle contraction


--increases renal reabsorption of Ca++


--promotes kidney production of 1,25 dihydroxycalcitriol



-active form of vitamin D(increases Ca++ abs from the gut



-therefore PTH aids in the abs of Ca++


--decrease blood phosphate levels (thru an exchange for Ca++ at the renal tubule)

*- feedback loop from the bloodstream (serum Ca++)


-nl Ca++ level(stop PTH secretion

Paraneoplastic syndrome—


--malignancy secretes PTH autonomously


-**--Oat cell Ca of the lung(AUTONOMOUS secretion of a PTH-like hormone



-NO – FEEDBACK system


--can present with increased serum Ca++ (calcitonin will also be elevated)


--benign tumors (adenomas) can also secrete autonomously

Calcitonin—


--elevated serum Ca++(secrete calcitonin


--made by chief cells in the thyroid


--opposite of PTH


--promotes bone remodeling(lay down Ca++ in bone (osteoblasts)


--renal excretion of Ca++


--osteoporosis—salmon nose spray(calcitonin

Pathology—


--hyperparathyroidism (primary and secondary)

--PRIMARY hyperparathyroidism—


--parathyroid Dz—a primary problem in the gland



-80% are functional adenomas (most endocrine problems in general are caused by adenomas)



-about 15% caused by hyperplasia



-<5% CA


--when to suspect / implications—



-in the setting of elevated serum Ca++



-bones / stones / groans




-bones—osteoclasts(weak bones(osteoporosis





-fracture in the setting of high Ca++




-stones—kidney stones (Ca++ is most common type)




-groans—GI Sx-increased serum Ca++ causes constipation


--Tx—



-ENT surgeon(remove the adenoma

**MOST COMMON cause of hypoparathyroidism is surgery (implants don’t take, etc)

--SECONDARY hyperparathyroidism—


--any condition of decreased Ca++ that leads to the parathyroid secreting excess PTH


--commonly from renal failure—Ca++ filtered and not resorbed


--vitamin B deficiency can cause—less common

PITUITARY GLAND—


--sits in sella turcica in sphenoid bone (turkish saddle)


--weighs 0.5g, 10-15mm


--highest blood flow of any organ in the body


--two lobes—



-embryology from 




pharyngeal pouch—adenohypohysis (anterior lobe)




3rd ventriclc—neurohypohysis (posterior lobe)—neurologic tissue


--connection to hypothalamus via hypophyseal portal system (stalk)


--Posterior Pituitary—



-secretes ADH / vasopressin



-stores oxytocin (made in hypothalamus)


--Anterior Pituitary—



-FSH / LH



-ACTH(adrenal(cortisol release)



-GH (similar to human placental lactogen)



-PRL (NOT ON – FEEDBACK LOOP TO PITUITARY)



-TSH



-others—endorphins, etc

HYPERPITUITARISM


--adenoma—most common cause


--prolactinoma—most common adenoma(galactorrhea, gynecomastia(draw PRL level


--adenoma is USUALLY one cell tye—e.g. PRL, TSH, etc


--CAN be mixed cell type—keep this in mind


--GH-secreting adenoma—gigantism


--main thing in terms of the pt is the cell type


--there can be neurologic complications—



-may present with-




-HA with vomiting—not good (except trauma, virus, etc)





-caused by increased intracranial pressure





-MRI




-Xray with big sella turcica




-visual changes—bitemporal homonymous hemianopsia



-Tx—surgery / rad / roids


e.g.—walking into walls, confusion, HA,--brain tumor—CAT scan—glioma

HYPOPITUITARISM


-loss of function of 1 or more parts of the pituitary


-causes—



1.  non-secreting adenoma




-they crowd / push out the normal cells(decrease function



2.  Sheehan’s syndrome / post partum pituitary necrosis




-pg comp




-in pg there is bleeding and the pituitary is exquisitely sensitive to the loss of BV




-no blood(dead pituitary




-not common



3.  Empty Sella Syndrome—




-congenital—no pituitary




-NO TSH on heel stick




-may find thru growth chart / MRI




-Tx—exogenous hormones—synthroid, cortisone, GH
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--increased thyroid binding globulin—Pg, BCP, genetics

--decreased thyroid globulin—chronic liver dz, steroids

*increase TBG(DECREASE effect of hormone

ADRENALS


--physiology—



-suprarenal, 5g, filled with cholesterol



-medulla—from neuroectoderm origin



-cortex—from mesoderm



-2 parts from different parts embryologically


--Cortex—causes most disease



-zona glomerulosa(mineralcorticoids (aldosterone) (sterone = cholesterol)—volume regulation homeostasis—BP, intracellular volume, K+ metabolism



-zona fasciculata—glucocorticoids (cortisol)



-zona reticularis—sex hormones—adrenal androgens (male hormones)— test, DHEA, etc


--Cortisol—functions



-negative feedback from the hypothalamus(corticotropin RF(anterior pituitary(ACTH (corticotropin)(adrenal is target(release cortisol(serum cortisol increases(turn off at hypothalamus



-stress hormone



-stimulation of release—




-decrease serum cortisol, stress, surgery, infx




-diurnal—rhythm with day/night




-highest in early AM—most MIs



-cortisol is mostly bound to cortisol binding protein—free is active



-biological action—




-inhibits ACTH (- feedback loop)




-effect on metabolism—anti-insulin(increases blood sugar




-give cortisol to DM(BS out of control




-CATABOLIC—breakdown proteins, esp muscle




-stimulates appetite—mention it to them




-inhibits movement of H2O into cells(fluid retention




-VERY STRONG anti-inflammatory(inhibits cleavage of AA 




-many SE long term(causes DM, etc




-high doses inhibit phagocytes—no steroid eyedrops—herpetic conjunctivitis



-we mainly use it for antiinfl

--Aldosterone—


-no direct control from the brain


-secretion controlled by(


-increases in serum K+ (causes K+ secretion)



-regulation of ECV (extracellular volume) via renin-angiotensin-aldosterone system)


-function(retain Na+ and excrete K+

--Testosterone—


--responsible for masculine traits—hair, voice, muscle,etc

ADRENAL MEDULLA—


--responsible for catacholamines—EPI (adrenaline) [and NE]


--EPI(metabolized to(metanephrine and VMA (this is what we measure in the urine if we suspect an adrenal medulla tumor)


--EPI—functions—



-use in code / anaphalaxis



-increase HR



-vasoconstriction(increase BP

ADDISON’S DZ—


-we think it is autoimmune(destroys adrenal cortex


-NO cortisol—hypoglycemic—tired, etc


-NO aldosterone—low volume—decrease BP and cause orthostasis; high K+


-get lytes (chem 7)—see increased K+ and decreased Na+ combination—think aldosterone and adrenals


-ACTH gets stimulated along with MSH (right next to eachother)—hyperpigmentation of skin


-KEY—pt with addison’s / chronic steroid use (chemo, crohn’s, etc)—give them stress doses of steroids

CUSHING’S DZ / SYNDROME—


--constellation of findings


--hypercortisolism


--etiologies—



-pituitary adenoma—ACTHoma



-adenoma on adrenal itself



-most common cause—iatrogenic—give people decadron, steroids, etc



-paraneoplastic syndrome—e.g. lung ca(autonomous secretion of ACTH-like compound


--other findings in cushings b/c of increased cortisol



-HTN



-hyperglycemia



-moon facies



-buffalo humping



-truncal obesity(skinny limbs)

CONN’S SYNDROME—


-hyperaldosteronism due to adenoma in the adrenal cortex (glomerulosa) (aldosterone-secreting)


-any new HTN pt—get chem 7 as part of the work-up(


-see low K+ and high Na+(consider aldosterone secreting tumor(get MRI


-this is a potential surgical cure for HTN

--primary cortex CA is very rare

MEDULLA DZS


--PHEOCHROMOCYTOMA—



-tumor of the medulla



-potential surgical cure for HTN



-new HTN pt—get chem 7, urine (VMA, methephedrine)—will be very high in pheochromocytoma


-Sx—



-tach



-HTN



-tremor



-sweating (from the increased sympathetic activity)



-nervous



-palpitations



-usually skinny
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DERMATOLOGY—


--3 layers—fig 27-1—normal skin


--epidermal—basal layer on bottom of epidermis (source for new skin)



-matures into stratified squamous cells



-melanocytes—pigment-containing cells



-Langerhan’s Cells—named macrophages—special WBCs—immune rxns



-squamous cells—keratinocytes (special name for squamous cells)(secrete protein keratin



-sweat glands and sebaceous glands


--dermal—blood supply, fibroblasts for scars, mast cells


--subq—fat

Terminology—


--macule—flat area that is a different color than the rest of the skin; well circumscribed


--papule—elevated solid area <5mm


--nodule—elevated area >5mm


--plaque—like macule except it is elevated


--vesicle—fluid-filled raised area <5mm


--bulla—fluid-filled raised area >5mm


--nevus—mole—clump of melanocytes


--pustule—pus-filled papule


--wheal—itchy transiently raised area with alternating blanching and redness—goes hand in hand with hives


--lichenification—dry thickened skin from excessive scratching


--scale—dry flaky cornified (rough) skin

VITILIGO—


--partial / complete loss of pigment-producing melanocytes


--idiopathic—autoimmune


--more noticeable in dark skinned people


--macular lesions—asymptomatic

DYSPLASTIC NEVUS—


--can turn into a melanoma


--larger than average mole


--black, multi-colored


--relation to melanoma


--biopsy if don’t know!

MELANOMA—worst skin CA; can be b/h eye


--malignant proliferation of melanocytes—deadly


--mets


--100% curable if caught early


--itches / changes—take it off


--asymmetry


--border


--color—dark


--diameter—increasing in size


--high incidence—only find it by looking


--higher risk in fair skin and sunburns


--spread by(


--radial growth—expands superficially—better



--vertical growth—down thru dermis and into subQ—worse


--key in prognosis—how deep, how much vertical growth


--working on tumor vaccines

ACTINIC KERATOSIS—


--pre-cancerous skin lesion(15y(squamous cell CA


--continuum from nl skin to skin CA


--sun damaged skin


--raised rough white areas of keratin


--solar keratosis—not pre-CA


--Tx—liquid nitro—flake off; cream is nasty—only use with a lot

SQUAMOUS CELL CARCINOMA—


--RF—sun, UV radiation, some industrial chemicals, radiation, BURNS


--mets—5% of the time(take OFF


--clue—nasty non-healing crusty lesion

BASAL CELL CARCINOMA—


--does not met but locally destructive


--common, slow growing on sun exposed areas


--Tx—excision


--pearly white papules (usually) or nodules with telangectasia in the middle

2 VERY COMMON BENIGN EPITHELIAL TUMORS—


--1.  Sebborrheic keratosis



-develops as you age



-oval (usually) / round plaques (raised)



-multi-colored brown/black



-easily scraped off but don’t have to do anything about it


--2.  Fibroepithelial polyp / skin tag



-can cut off

XANTHOMA—


--collection of foamy macrophages


--yellow raised plaques of cholesterol-filled macrophages


--check cholesterol


--common in high cholesterol

URTICARIA—HIVES—


--read in text


--mast cell degranulation(histamine(leaky caps(etc


--usually allergic / immune rxn


--precipitating factors—pollen, food, drugs, stress

ECZEMA—


--most common Dx in derm


--erythematous papular-vesicular lesions


--associated with oozing, crusting, scaly plaque


--dry, irritated skin


--pruritic


--common in winter—dry/heat


--Tx—moisturizer / steroid creas

ERYTHEMA MULTIFORME—


--bullseye—red circle with target lesions


--drug rxn / viral illness

ERYTHEMA NODOSUM—


--red painful nodules usually on the shins / ankles


--long list of causes

PSORIASIS—


--key—primary skin or also associated with other autoimmune d/o


--no known cause


--raised red plaques with white scaling esp b/h elbows and on knees, b/h ears / scalp

INFECTIONS—


--chicken  pox / Fitt’s Dz??


--exanthems—skin manifestations of infxs dz

--warts—papilloma virus 

--plantar warts—feet

--genital warts

--molluscum contagiosum—little papules with umbilicated center


--viral

--impetigo—superficial skin infx


--more in summer


--poor hygiene


--staph a.


--cream if local


--systemic antibiotics for diffuse


--honey crusted lesions

--scabies—very common


--myte—bite and get under skin—looks papular


--feet, genitals, hands


--clue—very pruritic 


--furrow—line—furrow


--Tx—easy—lotion
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PERIPHERAL NERVES AND MUSCLE—


--brain—neurons(turn into white matter and cross over at the brain stem(nerve fibers go down spinal cord

--MOTOR UNIT—


1. anterior horn—lower motor neurons in the spinal cord



--cell and spinal cord (muscle)


2.  axons (projections of neurons) from the cells


3.  all of the motor fibers that the axon innervates

--somatotropism—logical arrangement to cells and muscles


--medial cells in the spinal cord serve proximal muscles


--lateral cells in the spinal cord serve distal muscles

*the number of motor neurons devoted to a muscle is related to the precision of movement that that muscle can (needs to) perform


--fingers have many motor neurons

--PERIPHERAL NERVES—


--inside(outside—



-axons—part of neuron cell



-Schwann Cells—secrete myelin (fatty protein insulation around axons)



-connective tissue covering (framework of the nerve)—has small capillaries to get nourishment to the axons

--SKELETAL MUSCLE—


--myocyte—muscle cell


--inside—proteins (actin and myosin) form myofilaments—these actually form contraction



-arranged so they hook together when stimulated

--PATHOPHYSIOLOGIC MECHANISM OF INJURY—p. 1270

--DZ of Nerves—



1.  segmental demyelination—problem with the schwann cells




-myelin stripped off(without it, impulses are not transmitted as effectively




-a portion of the nerve




-generally the axon underneath is fine




-regenerate the myelin




-repeated injury to schwann(axon will get damaged



2.  axonal degeneration




-caused by the axon being cut (trauma), ischemia (DM, etc), neuron dz (axon affected also)



3.  denervation atrophy




-cut nerve to muscle(muscle atrophy




-no stimulus—e.g. Polio




-related is disuse atrophy(muscle waste from cast, etc



4.  myopathy—primary in the muscle

--GUILLIAN-BARRE—inflammatory neuropathy


--idiopathic ascending paralysis / weakness


--starts distal (feet) and works its way up


--can hit diaphragm


--over weeks to months


--follows URI—immune rx to the virus??


--1-2/100,000 incidence


--biopsy the nerve and see immune/infl cells (macs, lymph, plasma cells)—these are all attacking the myelin(SEGMENTAL DEMYELINATION


--weakness—stumbling, drag feet, up out of chair(cant breathe(pneumonia, etc


--may regress and descend and be OK


--main complication(respiratory compromise / failure / infx


--absent reflexes(then you KNOW its in the PERIPHERY


--CAN remyelinate


--treatment is supportive—tried plasmaphoresis, steroids

--VARICELLA-ZOSTER (SHINGLES)—infx neuropathy


--chicken pox but never completely got rid of the virus(holds up in the sensory root ganglia in spinal cord and brain stem


--get run down / stressed(virus re-activates along one dermatome (sensory distribution)—ophthalmic of CNV is most common


--“vesicular rash”


--rare to cross midline


--a lot of pain


--if present with in 3d(tx(decrease pain


--prodrome—burning, tingling

--CHARCOT-MARIE-TOOTH (CMT)—hereditary neuropathy—popular here


--genetic d/o


--motor and sensory neuropathy


--don’t know cause


--autosomal dominant—kid 50% chance of getting


--presents in child / young adult


--SEGMENTAL DEMYELINATION of axons


--presents as weakness—esp. distally (feet / hands)


--no reversal


--it is progressive(end up with ortho problems b/c of the demyelination(damage neurons(club feet / withdrawn hands

--ACQUIRED NEUROPATHIES—


--hallmark is DM


--can affect all types of nerves—motor, sensory, autonomic


--the changes are symmetrical motor (muscle) and sensory (perceptual)(comes from vascular insufficiencies (microangiopathy)(axons don’t get BS b/c capillaries are ruined


--DM neuropathy starts at the smallest nerves (distal)(and works proximal


--“stocking/glove” neuropathy—feet/hands—sensory


--the pathophysiology of this is an AXONAL DEGENERATION—the actual nerves damages thru the microvascular injury


--implications for DM—rock in shoe example



--check feet


--other acquired neuropathies—concentrate on DM



-kidney failure—uremic neuropathies



-vitamin deficiency



-etoh



-pesticides



-28/800,000—ALS from the Gulf War

--axons do regenerate

--compression syndrome(CPT

--Saturday night palsy—fall asleep(nerves ischemic

--SKELETAL MUSCLE DZS—

--MUSCULAR DYSTROPHY—hallmark of primary muscle d/o’s


--a group of d/o characterized by muscle weakness and wasting


--present in childhood—developmental milestones


--Duchennes and Beckers—x-linked—boys get it—girls need a mutation—rare


--prevalence—1/10,000


--progressive severe muscle weakness(usu die by 20yo (cardiac muscle problems)


--abnl gene codes for protein dystrophin—we need to block it

--myopathy—any primary muscle dz


--d/o of muscle cells


--many many causes



-most common is etoh cardiomyopathy(CHF



-drugs (steroids—prednisone—toxic to muscle)



-cholesterol lowering drugs



-infx myopathies, immune myopathies, many others

--MYASTHENIA GRAVIS—


--autoimmune d/o


--dysfunctional antibodies isolated—we know the cause


--antibodies destroy ACh receptors on the muscle side of the synapse


--muscle doesn’t get the signal


--c/o—weakness—very common in eyelids (ptosis, lid-lag), and swallowing (aspiration, dysphagia), generalized weakness


--cause of death—respiratory compromise


--d/o that waxes and wanes


--3/100,000—not common


--Dx—if ptosis(give a subq in the eyelid of anticholinesterase(more usable ACh( more chance to hit a receptor(eyelid improves and opens up(MG


--plasmaphoresis helps


--progressive


--idiopathic

FOR FINAL—

BONES AND JOINTS—

--figure 28-4—good picture

Bones—


-support / protection


-mineral homeostasis


-marrow—hematopoiesis

*there are stem cells within bone (osteoburgenter cells)(these give rise to new osteoblasts

--made up of organic and inorganic compounds


-organic(matrix (framework)

1.  OSTEOBLASTS—



-from mesenchymal (middles) cells in embryology



-builds bone



-synthesize and arrange proteins for the matrix



- >90% of the protein made by osteoblasts is collagen type I (main protein forming the matrix)



-osteoblasts have receptors for(



-GH, calcitonin, PTH, estrogen (anorexic gymnast(trouble), vit D



-receptors can cause agonistic or antagonistic effects



-osteoblasts are found on the surface (building cells) vs. osteocytes are found within the matrix (more important in Ca++ homeostasis)



-alkaline phosphatase—enzyme found and utilized by osteoblasts(elevated alk phos(can be from bone origin



-there are different types of alk phos(need to specify the type


2.  OSTEOCLASTS—



-resoeb bone(breakdown



-lo serum Ca++(PTH(increase action of osteoclasts(break down bone



-these come from macrophage / monocyte line—more of a WBC lineage



-secrete enzyme to breakdown collagen

*osteoblasts and osteoclasts work together


--modeling—osteoblasts predominate (kids, etc)


--remodeling—build / break bone based on need(5-10% of bone is remodeled every year—peak skeletal bone mass—20yo


--inorganic side—



-calcium—found within the holes in the matrix—calcium hydroxapatite (crystal form of Ca++)—this is the calcium in bone

TERMS—

1.  endochondral—replacing cartilage with bine


-embryo / growing child—this is predominant

2.  intramembranous—basement membrane—no cartilage—no cartilage—e.g. skull


-growth at long bones (appositional growth) occurs at the growth plate (special area of cartilage)


-physis—refers to the growth plate in bone


-Fx thru the growth plate(very serious


-closed reduction—put in proper position and don’t move—increase action of osteoblasts



-Fx(movement(increase action of fibroblasts(SCARRING

ACHONDROPLASIA—


-major cause of dwarfism


-caused usually by mutations; can be inherited +- FH


-genetic defect(dz of the growth plate(causes a disorganized growth plate(SEALS PREMATURLEY (cause of shortness)


-normal life span, IQ, reproductive status

OSTEOGENESIS IMPERFECTA—


-don’t make bones right


-group of genetic related conditions


-defect in collagen type I synthesis(leads o structurally weak bones


-presents in childhood(increase in fractures


-blue sclera


-consider it with multiple fx without other signs of abuse


-no cure

OSTEOPOROSIS—


-a reduction of bone mass


-usually talking about age related (esp post menopause(decrease estrogen), but men can have it to



-women—1 out of 2



-men—1 out of 40 (fractures b/c of osteoporosis)


-imbalance between bone formation and reabsorption(osteoclasts predominate (esp post menopausal)(decreased estrogen(increase osteoclastic action


-reasons for osteoporosis(


-age—osteoblasts decrease in biosynthetis (collagen) ability



-decreased physical activity(less stimulation for bones to remain strong(WALKING is the best to keep bone



-nutrition—Ca++, etc



-post menopausal—lack of estrogen (age / surgery)—BIGGEST FACTOR




-the low estrogen stimulates osteoclasts




-start hormones right at menopause—hard to catch up after dx of osteoporosis

-results of osteoporosis(


-Fx



-huge human costs and $ costs



-hip fx(mortality is 50% in 1 year—surgical risk, clots, pneumonia, decreased independence


*there has been no drug study that can say their drug will prevent you from breaking your hip if you fall—it can make it thicker, but that is not clinically sig


-vertebral compression fx—picture in book—body of vertebra is compressed / crushed)(look shorter; a lot of pain



-can be spontaneous—sit wrong way, cough



-no neuro problems because there is no impingement



-weeks


-RFs—



-FH



-late menarch



-fair skinned



-tall people



-decreased body weight including anorexia



-smoking



-decreased Ca++ intake



-sedentary



-decreased sun exposure(vit D



-meds—roids



-early menopause—surgery, etc


-eat Ca++(fortified soy, salmon, sardines, cruciferous vegetales


-when you see it on Xray(too late


**educate and prevent



1.  exercise



2.  get judicious sun exposure



3.  Ca++ 1000-1500mg/d



4.  hormones when you need to--*give athletic girls hormones if they are late in their period



5.  stop smoking



6.  calcium citrate is the most bioavailable Ca++(for supplement purposes)

PAGET’S DZ OF BONE—


-mass 

-mosaic pattern is typiucall in Paget’s(many cell types—osteoclastic and osteoblastic and sclerotic phases [xtra Ca++ layed down])

-idiopathic—may be virus

-can be asymptomatic or have pain

-RARE for bone to turn malignant but it is associated with sarcoma

AVASCULAR NECROSIS—


-no blood supply to bone(death


CAUSES--


1.  trauma to vessel—most common?


2.  thrombus / embolus


3.  vascular injury from autoimmune d/o (e.g. vasculitis)


4.  radiation(damage


5.  meds—esp roids—don’t know pathology b.h it


6.  DM microangiopathy—can happen but rare


7.  sickle cell block capillaries


8.  surgery—rip BVs apart

OSTEOMYELITIS—


-bacterial infx of bone (unless otherwise states)


-very hard to irradicate—weeks of ab’s, etc


-pathogenesis—



-hematogenous—most common (endocarditis, dentist, skin infx-esp staph)



-direct implantation—trauma—GSW, stab



-contiguous spread—bed sore(skin(muscle(bone


-these are graded—I-IV (in bone)


-surgery(contaminated prosthesis(osteomyelitis


-presentation—



-can be subtle—fever (on FUO list), increased white (think about spinal injuries)



-ESR can be elevated



-pain



-blood culture(if + (either heart valves or bones)


-Dx—



-suspiscion



-Xray findings—bone looks different(TAKES 2-3 WEEKS FOR BONE TO LOOK DIFFERENT ON THE XRAY)



-bone scan—pich up metabolic activity—infx increases metabolic activity greatly


-Tx—



-long term antibiotics



-may have to debreave it

OSTEOSARCOMA—


-bone cancer


-unregulated growing tumor that produces bony matrix


-mass on Xray


-PAIN


-most common <20yo


-pathognesis(


-a defect in suppressor function—no turn off switch


-most common location—distal femur or proximal tibia (somewhere around the knee)



-not exclusive to here though


-can present as fx (called pathologic fx—bone breaks b.c of pathology in bone)


-high and wide mets


-can amputate and be fine if no mets

PEARL—unilateral pain (esp kids)(get Xray


-bone/joint localized pain


-usually normal but only find osteosarcoma on Xray

OSTEOID OSTEOMA—


-benign, but have identical histologic features that differ in size, site of origin, sx


-75% of pts are <25yo


-men:women 2:1


-appendicular skeleton usually arise (femur, tibia)


-nocturnal pain (caused by prostaglandin production)—relieved by asa


-osteoblasoma—different—more in spine—no relief by asa
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JOINT PHYSIOLOGY—


--joints are surrounded by a fibrous connective tissue (capsule)


--outside of capsule(ligaments and muscles


--capsule is lined (inside) by specialized tissue called synovium(does not cover cartilage


--SYNOVIUM—



-secretes synovial fluid—think of as grease; also provides nutrients to cartilage and gets rid of wastes.  Think of it as a vascular supply although it is not


--CARTILAGE—



-a shock absorber—protects the bone underneath



-made by chondrocytes



-collagen type II is made by chondrocytes



-avascular(bad infxs

--ARTHRITIS—2 major types


-OA—osteoarthritis—also called DJD



-insidious erosion of articular cartilage



-wear and tear(bone on bone



-very important—PAIN—they come in a lot



-pain, stiffness, decreased ROM, HALLMARK is(morning stiffness that gets better as the day goes on



-many drugs and many complications—GI bleeds, etc



-a lot of money pent on ortho—kne/hip replacements



-NOT IMMUNE RELATED—it is a locallized destruction of cartilage



-pathophysiology of cartilage breakdown(enzymes (proteases, collagenases)(breakdown the cartilage



-Xray findings—

-JOINT SPACE NARROWING—the normal gap b/t e.g. femur and tibia b/c of less / no cartilage(narrow space

-osteosclerosis—bone hardening—see extra calcified bone / white looking bones (because the cartilage is gone)

-bone spurs (osteophyte)—extra bone layed down by osteoblasts (in response to the added stress; can also be in areas of muscle stress(pinch nerves(shooting pain



-RFs—




-mainly >50yo




-obese (esp morbid)




-repetetive use / motions



-common joints involved—




-hip




-knee




-distal finger—osteophytes—DIP




-cervical and lumbar vertebra (b/c of concave curvature(stress)



-radicular signs(cervical and lumbar arthritis(pinched nerve(shoots down arm / leg



-Tx—




1.  lose weight




2.  exercise—shown to improve joints(signals to chondrocytes(increase regeneration of cartilage




3.  pain relief—tylenol, NSAIDS, cortisone injection




4.  PT




5.  joint replacement


-RA—Rheumatoid Arthritis—



-affects 1% of the population—not rare



-more females than males



-autoimmune



-chronic systemic inlammatory d/o involving primarily the synovium.  Also affects BVs, skin, etc(READ IN CHAPTER



-pathogenesis—autoimmune—don’t know trigger—viral?bacterial?



-T-cells,interleukens, interferons, etc (cellular immunity) in fluid from RA



-synovium is inflamed—pt comes in



-presentation(



-PAIN, joints are SWOLLEN AND RED and HOT; they also feel miserable from the systemic involvement (different than OA—fever, malaise, fatigue)



-over time—can be debilitating—source of major disability in bad cases



-over time the inflamed synovium can lead to CARTILAGE DESTRUCTION



-pannus—the substance that actually erodes the cartilage—thick crumbly inflamatory substance on the joint—similar to scar tissue




-T-cells, interleukons, ferons, etc




-pannus forms a scar from bone to bone (after cartilage is destroyed)(cant bend the joint—called ankylosis




-ulnar deviation is a common finding




-need to find a happy medium b/t SEs and drugs and pain from the dz



-rheumatoid nodules—skin, collectins in elbows, etc(T-cells, macs, etc



-DX—CLINICAL(



-certain joints—primary is MCPs




-also wrist, elbow, ankles, knees (less common), hip (very rare)




-joint specificity




-RF—rheumatoid factor—antibody to Fc portion of IgG





-seen in many pts with RA—sero-positive RA





-can have RA with NO RF (sero-negative RA)



-postulated mechanism about RF(if it is positive(these antibody(RF)/antigen(IgG FC) complexes are big and get stuck in the joint(activate complement(infl

Juvenille RA—don’t worry about



TX—




1.  short course of steroids(helps and if it does you KNOW it is RA




2.  anti-infl—LT(many SEs




3.  immunisuppresants—methotrexate




4.  inject something into the joint

SYNDROMES—


-sero-negative spondylo-arthropathies—autoimmune



-RF negative arthiritises—group of them




1.  ankylosing spondylitis—cause?





-more males





-effects mostly SI joint





-stiff and cant bend over




2.  Reiter’s Syndrome—





-triad—arthritis, urethritis, conjunctivitis




3.  psoriatic arthritis—immune rxn from skin(arthritis




4.  enteropathic arthritis—associated with IBS

--read—infectious arthritis—septic joint—know the clinical presentation, common germs—

GOUT—


-crystal arthropathy


-inflammatory joint dz marked by uric acid crystals in the joint


-do not have to have high UA levels to have gout


-more likely to have UA in high levels in gout but a high level DOES NOT mean you have gout


-exquisitely PAINFUL—most painful besides kidney stone/labor—cant even put a sheet on it


-RED AND WARM—infl


-Dx—draw off synovial fluid and look under microscope(see crystals—UA level is just a clue


-UA is a biproduct of purine (DNA) metabolism


-2 situations of increased UA—need to know which one it is to tx(


-over production



-under excretion—vast majority—kidney is what is supposed to excrete it


-UA will supersaturate  and crystalize esp at cooler temps(#1 joint involved is the big toe (MTP)


-turkey is high in purines; chemo increases purine metabolism


-RFs—



- +FH



-30+yo



-etoh/drugs—esp diuretics



-obesity


-joints—



-big toe



-feet (ankle)



-hands


-Acute attack(PAIN


-chronic attacks—crystals erode the cartilage and bone(gouty arthritis

Miscellaneous—


--ganglion cyst(cysts (<1cm) located in tendon sheaths



-cystic degeneration of tendons(common on base of fingers and wrist



-no big deal unless they hurt



-if too big—ortho surgery—



-moveable?


--synovial cyst—herniation of the joint capsule of synovium



-common—Baker’s cyst—big lump in popliteal space




-watch out for aneurysm




-drain if pain


--lipoma—they call it a fatty tumor



-collection of adipose—thigh, back, belly



-painless



-don’t have to do anything



-lipoma—common and doesn’t grow



-liposarcoma—rare and KEEPS GROWING



-take out / bx enlarging masses


--desmoid tumor—benign and no mets



-fibroblast tumor(very hard



-excise and they recur



-locally disruptive



-e.g. groin(push on bladder / femoral vein(swell(DVT(more swelling




-need coumadin—




-it also breaks down skin(infx/ulcer in leg


--rhabdomyosarcoma—



-deadly



-most common soft tissue malignancy



-occurs in childhood



-looks like muscle cells



-progressive(high mets(deadly
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CNS—

-neurons don’t regenerate

Brain—


-neurons—cell bodies—brain function, the meat of the brain


-glial cells—supportive cells—various types—



-oligodendrocytes—CNS equivalent of the Schwan Cell (make myelin)



-microglia—immune cells



-astrocytes—framework—scaffold of the brain




-most important role is the role in the BBB—protect against infx and don’t let toxins in


-BBB—very tight endothelial gap junctions and astrocytes give an additional layer between the capillary and the brain tissue


-ventricles—CSF

Descriptions of Pathologies—General Endpoints of CNS DZ(

1.  herniation—part of the brain goes outside its casing.  E.g. foramen magnum. Caused by blood collection; tumor; etc


2.  cerebral edema—swelling in the brain



many causes(



a.  increased vascular permeability caused by widened endothelial gaps(fluid enters(increase pressure




b.  altered cellular regulation—astrocytes relax / malfunction




c.  absorption of CSF



*bottom line(serious because of the clinical implications (herniation)

Recognize Cerebral edema—


-HA


-lethargy


-sleepy


-vomiting (pressure on vomiting center in the brainstem)


-may see blurred optic disc


3.  hydrocephalus—water on brain—really its CSF increased in volume in the brain(increase ventricle size(increase intracranial pressure and compress brain tissue



causes(



--over-production, blocked exit, resorption, tumor

SPECIFIC D/Os—

-Neural Tube Defect—


1.  anencephaly—no brain—prolem with the anterior pole during embryologic development


2.  spina bifida—hallmark neural tube defect



-abnl closing of the neural tube



-can be asymptomatic or have sx associated with lower spinal cord(incontinence, loss of lower extremity control; defecation



-find this in prenatal screening—16 weeks pg(AFP(if high the chance of neural tube defect is increased



-folic acid needs to be started within weeks of getting pg—supplement it in food


3.  perinatal brain injury / cerebral palsy


-no one etiology



-several things can hurt the brain



-non-progressive neurologic dysfunction—usually motor**



-causes—birth trauma, intracerebral bleed, infx during pg (TORCH), asphyxia (no O2)



-injur motor neurons(mvt d/os



-spasticity (b/c the injury was to UPPER motor neurons)



-they miss developmental milestones(that’s how we pick it up (e.g. should be able to roll over by 4-6mo)



-can be completely functional intellectually

Read TRAUMA—


-concussion—bruise on the brain—cerebral contusion



-results in sudden yet transient brain dysfunction



-usually have LOC but don’t have to



-they usually don’t know what happensed for a few minutes


-coup injury—direct—where you got hit


-counter-coup injury—where the brain bounced off the back



-counter coup can be more significant

Traumatic vascular injury—


-epidural hematoma—

-arteries course thru the dura


-blood b/t the skull and the dura (outside the dura)

-middle meningeal artery—temple—often is the cause

-causes cerebral edema(possible herniation


-subdural hematoma—



-between dura and meninges



-common in elderly



-rupture cerebral VEINS—from bump on head—have high index of suspicion

-intraparenchymal bleeds—bleeds in the brain



-ruptured aneurysm



-other ruptured BVs



-subarachnoid hematoma



-intercerebral hematoma


**DX all of these on CAT scan—blood is white on CAT scan

--clinical scenarios of CVD—ischemia, hemorrhage, hypertensive bleeds

-Ischemic Encephalopathy—


-brain dysfunction that happens from global damage from low O2 states


-use this term only in global—such as—MI, respiratory failure, near drowning

STROKE—


-sudden neurologic deficit caused by abnormal blood supply


-whatever part of the brain isnt getting blood flow will correspond to the part of the body that wont function correctly


-stroke is a fixed/permanent neuro deficit—brain cells are KILLED


-it is different from a TIA—here the function comes back b/c the brain cells were not killed


-clinical result—whatever cells die from the BV blocked(body dysfunction will match


-PATHOPHYSIOLOGY OF ABNL BLOOD FLOW—



1.  thrombotic stroke—




-blood clot where it should not be




-vast majority from in atheroclerotic vessels (same as CAD but in brain)




-TIAs relate here but the body’s own anticoag system (protein C&S?) break the clot b/f the neurons die




-TIA/stroke; angina/MI




-heart pts—always inquire about TIAs




-RF—smoke, DM, HTN, hypercholesteremia, FH, etc




-typical thrombotic stroke(hemiplegia—takes out the middle cerebral artery



2.  embolic stroke—




-most common source is the heart(




-MI—form clots





-AF / left atrial enlargement





-artificial or diseased heart valves





-mitral stenosis




-what can we do(




-maintain /achieve NSR (meds/electric)





-fix the valve





-coumadin—if cant defibrillate

3.  intracranial hemorrhages—




-bleed within brain tissue itself




-causes—





-hypertensive bleed—Lacunar bleed—see spots on MRI—look like lakes—interparenchymal arterioles blow out b/c of the high pressure




-little blood vessels therefor consequences are not as severe




-can accumulate neuro damage if repeated




-Lacunar infarct is more like a mini-stroke than a TIA




-multi-infarct-dementia—dementia after many strokes





-key to Dx is a STEP-WISE loss (as opposed to alzheimer’s which is more of a straight line

READ VIRAL / ASEPTIC MENINGITIS—

BACTERIAL MENINGITIS—


SX—



-toxic—impressively sick



-stiff neck



-fever



-+Kernigs sign (crown)—flex head(pain and stiff



-+Brudzinski—push knees up(pain in back of neck



-HA



-vomiting



-petichial rash—certain types



-photophobia


-kids die if you miss it


-Lumbar Puncture—



-gram stain—most important—see bacteria



-culture—next important—



-cells—3rd important—neutrophils in bacterial; lymphocytes in viral


-bacterial(
-glucose in CSF will be low—bacteria eat it



-neutrophils



-g stain--+/- should be none in nl


-viral—glucose high and protein low


-Tx—



-antibiotics—long term



-culture takes two days—NEED TO TX NOW



-emperic treatment—treat the specific bug




-infant—E. coli (g- rod)—pink; group B strep (g+ cocci)—purple





-ampicillin for the +; gentomycin for the –




-young adults—Niesseria Meningitis—(GCs cousin)




-elderly—strep pneumo (pneumococcus)



-double therapy is good for meningitis (amp + gent)


-where does meningitis come from—



-bacteremia—most common—BBB helps keep it out



-extension of a local infx—OM(mastoiditis(etc; sinusitis



-direct trauma

Tuesday—MS, Alzheimer’s, Parkinson’s, brain tumors
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Multiple Sclerosis—


-episodic neurologic deficits separated by space and time


-time(neuro deficit (CNS) gets better or doesn’t, then later something else happens


-space(different parts of the brain are affected



*not fixed like CVA


-deficits are caused by a demyelination of central white matter (e.g. oligodendrocytes get demyelinated)



-stripped the wire(impulses wont travel well



-can repair itself and have no residual effect

MS can be different:


-one attack and then never again


-relapsing and remitting—attack get better, etc


-chronic progressive—just downhill


--anywhere in the CNS can be affected



-vision—optic neuritis(demyelination of optic nerve(present with blurred vision(may then clear up



-focal weakness



-spasticity (b/c in CNS)—causes pain



-urinary disturbances



-CNVIII—vertigo / hearing



-dysphagia



-thinking

-anything in brain that controls part of the body


-age at onset-20-40



-1 out of 1000



-more females



-worse in females


-Dx MS(


-plaque on MRI—denuted areas of white spots (scar tissue in myelin)


-MS is autoimmune—



-cellular immunity cells—Tcells, etc



-e.g. herpes type6—antibodies(antibiodies also hit CNS (molecular mimicry) because it looks like the antigen (herpes)


-Tx—immune modulators


-there are mild forms and subclinical forms


-die from osteomyelitis (bed sores), urosepsis, pneumonia, OD

Alzheimer’s Dz—


-most common cause of dementia



-dementia is a chronic decline in cognitive function



-different from delerium(acute.  Many things cause it


-INSIDIOUS onset usually (but can be quick)



-lose thing, memory troubles


-d/o of thinking, memory loss


-idiopathic—most causes


-10% familial—a little worse


-Dx is clinical—no tests



-some CAT/MRI findings give clues—must exclude all other causes of dementia to Dx Alzheimer’s


-neurofibillary tangles on Xray—result of the dz, not the cause


-drugs—doesn’t help the deterioration



-just take care of the pt



-watch out for elderly abuse

Parkinson’s Dz—


-chronic neurologic dz that affects the substantia nigra (part of the thalamus)—makes DA


-many effects on mvt


-not enough DA(mvt D/Os


-Sx—



-pill-rolling tremor



-cog-wheel rigidity



-shuffling gait



-rigidity



-blank face


-Tx—L-Dopa / anticholinergics


-age—50-60 usually

ALS—(Lou Gerihgs)


-lower motor neuron in spinal cord loss( anterior horn of spinal cord(paralysis and death (some upper motor also)


-weakness / paralysis dz and 


-die of respiratory failure

Brain Tumors—


-prevalence—1 in 10,000 (primary brain tumor)


-children—posterior fossa usually


-adults—supertentorial (front top)


-benign vs. malignant—little difference(closed space(pushes out


-worst kind of tumor(glioma (adult) (supportive cells)



-astrocytoma, oligodendrocytoma, etc


-prognosis after dx—6mo average



-no matter what you do



-chemo doesn’t work well b/c of BBB



-doesn’t matter medically when you dx it


-Sx—



-HA (real bad / different than usu)



-early AM HA—worrisome



-HA with vomiting



-focal neuro deficit



-seizure of new onset


-meningioma—benign tumor of meninges—adults


-CT with multiple spots(probably mets from somewhere else (goes for lung, liver, etc)

