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“Table 4.  Summary of Diagnosis / Presenting Clinical Issues by Animal Species.
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CATTLE  (16%)

Use of palpation to detect embryo in uterus; uterine bleeding ~24 hours after ovulation in most. 
PREGNANCY DIAGNOSIS

MISC:  pregnancy determination is recommended to maximize efficiency in the well-managed herd; in beef, breeding season is over in 60-70 days (gives cow 2-3 services to conceive) – if bred late, maintenance costs too significant; do pregnancy checks shortly after breeding; so if starts june 1 and ends early august, then do it late september; thus, can still market non-pregnant cows before expensive winter feeding starts; Dairy should be checked one month after calving and again 5-9 weeks after breeding.

See cow in labor for >1 hour and seek assistance.

DYSTOCIA MANAGEMENT

MISC:  dystocia occurrence is 10-15% in the first time heifers and 3-5 % in mature cattle; labor is in 3 stages: 1) uterine contractions and cervix dilatation, 1-24 hours;  2) abdominal contractions and expulsion of fetus; within 1-4 hours for heifers and <3 hours if mature; if no progress in one hour, seek assistance;  3) expulsion of fetal membranes within 12 hours; if feed at noon and 10 pm calve between 7AM and 7 PM; before assisting, position must be determined and abnormal presentation corrected; if too big to pass through canal, do C-section; dystocias tend to repeat in individual cows so cull dystocia cows.

Cough, nasal and lacrimal discharge, increased respiratory rate, increased breath sounds, variety of historical information.

BOVINE RESPIRATORY DISEASE COMPLEX

MISC:  extremely economically important disease complex of cattle worldwide; has MULTIFACTORIAL etiology; develops due to complex interactions between environment [weaning, transport, crowding, comingling], host and pathogens [alters defense mechanisms so bacteria can colonize lower respiratory tract]; includes:

1) enzootic pneumonia of calves : infectious; calves < 6 months; esp. dairy; esp. housed calves; STRESS + primary VIRAL infection then secondary BACTERIAL infection; prevent with vaccinations 3-4 weeks pre-partum to improve colostral antibodies; give calves 8-10% BW colostrum within 12 hours.

2) shipping fever pneumonia :  pasterurella heaemolytica or p. multocida or haemophilus somnus; feeder calves 7-10 days after ASSEMBLY into FEEDLOTS; +/- virus.

3) parainfluenza-3 virus :  RNA virus; paramyxo; an initiator of secondary bacterial pneumonia; pyrexic; cranioventral lung consolidation; congested; dx like BRSV; tx like bacterial pneumonia; vax with herpes in it, IM.

4) bovine respiratory synctial virus  :  RNA virus; pneumovirus; paramyxo family; also sheep and goats; young beef and dairy cattle; pyrexia; secondary bacterial pneumonia occurs; dx by antigen-detection enzyme immunoassay or FA or paired serum samples but titre high initially; tx for bacterial pneumonia; vax avail but hard if passive immunity interferes.

5) bovine herpes virus-1  :  aka INFECTIOUS BOVINE RHINOTRACHEITIS;  also causes conjunctivitis, abortion, encephalomyelitis, mastitis; predisposed to secondary bacterial pneumonia; pyrexia; red nose; dx by virus isolation, take samples early in disease and take two; tx bacterial pneumonia; vax IM may cause abortion if MLV; IN MLV available, ok if pregnant; vax at 6-8 months and at one year and yearly thereafter.

6) bovine viral diarrhea  :  RNA, pestivirus [flaviviridae]; correlated with shipping fever and p.haemolytica; may cause immunosuppression; tx for bacterial pneumonia; vax, IM; MLV’s can induce immunosuppression so caution if stressed cattle so not in pregnant cows; feeder calves get vax 2-3 weeks before entry into feedlots ALONG with BRSV vax.

7) pneuomonic pasteurellosis  :  see below.

8) mycoplasmal pneumonia  :  m. dispar, m. bovis, ureaplasma;  dx takes week to grow and hard to do; tx = tetracyclines and macrolides.

9) chlamydial pneumonia  :  synergestic with p.haemolytica; dx = lung biopsy and FA; tx = tetracyclines.

10) acute bovine pulmonary emphysema & edema  :  aka FOG FEVER / BOVINE ATYPICAL INTERSTITIAL PNEUMONIA;  esp adult BEEF cattle; SUDDEN onset; occurs after switch to LUSH GREEN pasture;  L-tryptophan found in lush grass converted to indoleacetic acid by rumen, then by some rumen microorganisms to 3-methylindole which goes to blood causing pneumotoxicty via mixed function oxidase system in lungs; dx by history; tx none if severe / diuretic for pulmonary edema; +/- banamine +/- antibiotics; control by monensin which stops L-trypto to 3MI.

11) hypersensitivity pneumonitis  :  aka farmers lungs disease / inhale antigens from actinomycetes such as spores from micropolyspora faeni; sit in overheated damp hay; dust spreads when hay shaken; type III reaction; tx = dex.

12) moldy sweet potato / purple mint toxicity  :  aka 4-ipomeanol toxicity & penilla ketone toxicity respectively; exactly like ABPEE; potatos with fusarium solani (toxin = furanoterpenoid) end result is production of 4-ipomeanol, a pneumotoxin.

13) nitrous oxide toxic gas
14) zinc oxide toxic gas
Failure to pass fetal membranes within 3-8 hours post-calf delivery; defined as failure if after 24 hours not expelled.

RETAINED PLACENTA

MISC:  incidence 5-15 % dairy and lower in beef; incidence increases if dystocia, abortion, low calcium, twins, high environmental temperatures, old cow or placentitis; normal pathogenesis is change in uterine pressure, dimunition of blood flow, flattening of placentome that loosens and expulses fetal membranes;  at risk for developing this problem again or getting metritis, mastitis or ketosis. 

DX:  degenerating, discolred, fetid membranes hang from vulva >24 hours post-calving.

TX:  don’t pull, don’t infuse antibiotics; trim unsightly stuff; if systemic illness, use NSAIDS and Abs.

INFERTILITY

Three categories of infertility:

1. Decreased conception rate

a. Timing, Timing, Timing

b. Inadequate energy – look at ration

c. Maternal gene abonromalites

d. Neoplasia – granulosa cell tumor

e. Infectious diseases

-       Tritrichomonas fetus –  pyometra, collect w/ Diamond’s media THREE times, ‘Peter pan’ of bull (asymptomatic carrier); no treatment

· Campylobacter fetus ss. veneralis – endometritis and salpinitis; collect with Clark’s medium, cows become carriers, tx bull with dihydrostriptomycin, vaccinate cows before breeding season

· Leptospirosis interrogans hardjo – zoonotic; mastitis and abortion, urine, placenta and discharge contact; vaccinate 2x a year

· IBR – bobine herpes virus-1; nose to vulvar contact; papules on V,V and V

· BVD – EED and abortion

· Brucellosis abortus – zoonotic; AI dz b/c cannot penetrate the cervix

· Mycoplasma – nodular, adhesions and lots of exudate

· Ureaplasma, Hemophilus, Chlamydia – AI dzs, double sheath or double rod AI pipette to prevent

2. Fertiliation failure (semen can’t get there)

a. Bull semen

b. AI technique

c. Segmental aplasia

d. Intralumenal adhesions

e. Paraovarian cysts – prevents follicle from dropping

f. Double cervical os – cervix dioelphis

g. Persistent hymen

3. EED (semen gets there, but fetus dies)

a. Trichomonas or Campylobacter

b. Heat stress

c. High cortisol

d. Aged gametes

e. Lethal genes

f. Growth implants – endometrial glands don’t develop properly and creates a toxic environment for embryo

LAMENESS

MISC:  90% foot, 90% hind, 90% lateral claw; sole ulcer (hard concrete), laminitis (subacute ruminal acidosis), white line dz, corns, septic arthritis,

1) digital dermatitis (Treponema denticola, concrete, high moisture, very painful, Oxytet)

2) foot rot (Fusobacterium necrophorum, AB, Dichelobacter nodosus (sheep), A pyogenes)

MASTITIS

Healthy gland = SCC<100,000 somatic cells/ml (legal </= 750,000)

Fomite, damage, droplet impacts

1) Contagious mastitis: 

a. Strep agalactiae:  old cows, late lactation; somatic cells & inflammatory debris block ducts TX:  B-lactams, blitz tx

b. Staph aureus:  severe, gangrenous; toxins (protein A, capsule, etc), intracellular, resistance  TX:  Cloxacillin, Erythromycin, cephalosporin

c. Mycoplasma:  Usually subclincal, may be stress-induced, respiratory & UG tracts  TX:  untreatable

d. Corynebacterium bovis:  
2) Environmental mastitis:

a. Coliform:  (E.coli, Kleb):  shed in feces; early dry, prepartum, early peak-lactation;  LPS – arachidonic acid cascade – inflammation – bacteremia, neutropenia

b. Streptococcus:  skin, urogenital, feces; culture w/Esculin, influx of somatic cells, toxins may inhibit phagocytosis  TX:  IMM antibiotics

c. Other (Pseudomonas, Serratia, Nocardia):    TX:  None
3) Treatment:
a. Subclinical:  Lactating cows – NO (too much discarded milk); Dry cows – yes for strep and staph, not coliform ---Tx w/ systemic Pen w/ IMM tx at dry-off for S. aureus

b. Clinical:  Traditional – IMM w/Amox, Cephalosporin, Clox, Erythro, Hetacillin, Pen G – 2-3 infusions 12-24 hours apart

c. Severe:  NSAIDS, Steroids (not if pg), Fluids, Ca  borogluconate, Systemic ab, IMM ab

PASTEURELLOSIS

MISC:  Mannheimia hemolytica (fimbriae, polysaccharide capsule, endotoxin, leukotoxin); CS:  fever, nasal discharge, moist cough

(aka Shipping fever)

· Pasteurella multocida - Gram negative aerobic coccobaccili; septicemic pasteurellosis

· Mannheimia hemolytica – pneumonic pasteurelosis

· Caused by transport and expousre to other animals

· P. multocida causes Acute fibrinous brochopneumonia

· M. hemolytica causes a coagulation necrosis

· Fever is the first sign

· Dx Serology (ELISA) and can culture blood or nasal swab

· Pathogenesis – part of normal flora that becomes virulent when the animal is stressed and obtaines a virus in the respiratory complex

· Four virulence factors:

a. Fimbriae – of organism enhances colonization in the upper resp tract

b. Polysaccaride capsule – inhibits complement and phagocytosis and ( seg infilatration into the lung

c. LPS (endotoxin) – directly toxic to bovine endothelium

d. Leukotoxin – exotoxin that directly destroys cow’s cells

E.COLI INFECTION

· Major cause of diarrhea in calves

· < 3 days old

· ETEC (enterotoxigenic E coli) has a K99 fimbriae that attaches to the mucosal surface via receptors at a very young age

· ETEC also produces a heat stable enterotoxin (ST) inhibits absorption by the villus but has no effect on secretion

· Inhibits NaCl absorption causing a loss of Na, Cl Bicarb, K and water

· Clinical signs:

a. Profuse, watery diarrhea

b. Dehydration

c. Metabolic acidosis b/c underperfused kidney

d. Hyperkalemia (but cells are hypokalemic)

· Dx

a. Age of onset very young (under three days old)

b. Profuse, watery D+

c. Fecal bacteriology

· Tx

a. rapid isolation

b. Rehydration w/ electrolytes to combat acidosis

c. Oral Ab

ABSCESSES

Brodie’s abscesses

· AKA chronic fibrous osteomyelitits and chronic bone abscess

· A specific form of osteomyelitis that is circumscribed lined w/ granular membrane surrounded by sclerotic bone

· Fusobacterium necrophorum and Actinomyces pyogenes have been involved

Iatrogenic SQ injections

· Mostly causes by Actinomyces pyogenes
· Caused by dirty syringes, or non-sterile preparation

· Inject in the neck according to BQA (beef quality assurance) in the middle third of the neck, about 1/3 of the way down instead of the gluteal region

Abscesses of the jaw

· Confirm it is an abscess via paracentesis

· If the abscess is hard all over, then delay treatment until it softened and pittling of one area is noticeable (called Pointing of the abscess)

· Abscesses that are opened and drained prematurely have a tendency to recur

· Tx via incising the abscess, remove the pus and flush w/ clean water ONLY IF A SOFT AREA IS PALPATED ON THE MASS

Retropharyngeal abscess

· May be caused by Actinobaccillosis (wooden tongue) or infection entering pharyngeal wound

· Tx is same as jaw abscesses as above

Liver abscesses

· Caused by Actinomyces pyogenes  or Fusobacterium necrophorum
· Due to Rumen acidosis

· May cause peritonitis, rupture of a major vessel causing hemorrhage and sudden death, or vena cava thrombosis

· Vena cava thrombosis may pro9duce pulmonary thromboembolism leading to pulmonary abscess (painful cough, dyspnea w/ rupture of abscesses into blood vessels producing severe and recurrent epistasix and blood out of the mouth)

Myocardial abscess

· Produces a similar clinical picture to chronic vegetative endocarditis, but with a slower temperature rise and slower course

Abscess in the preputial epithelium

· Caused by Actinomyces pyogenes and Staphylococcus aureus
· Angus, Hereford and Bos indicus breeds and crosses

LICE (pediculosis)

· Biting lice (Anoplura) – Bovicola (Damalinia) bovis located on neck, withers and tail head

· Sucking lice (Mallophaga) – Hematophinus eurysternus, Linognathus vituli and Solenopotes capilatus have a more generalized infestation

· Entire life cycle on the host

· Higher populations in the winter (coat is long and transmission from animal to animal is easier)

· Cardinal sign is pruritis

· Tx is various antiparasitics including organochlorine, organophosphurus, pyrethroid, Coumaphos, Diazinon and permethrin

· Ivermectin injectable gets sucking lice but not biting spp

POSTPARTURIENT PARESIS

· AKA Milk fever, hypocalcemia, Eclampsia

· Most common metabolic disorder affecting cattle

· Predispositions to milk fever:

a. Dairy cattle

b. Increases w/ age and milk yield

c. High prepartum calcium

d. Low magnesium – restricts ability to absorb calcium

e. Estrogens – can inhibit Ca immobilization

f. Low feed intake at partutrtion

g. Fatty liver

· Pathophysiology – 

a. hypocalcemia stimulates PTH which ( kidneys ability to synthesize 1,25, OH2D3 from Vit D3.

b. 1,25 OH2D3 stimulates ( gut absorption of Ca and Ca from bone

· Clinical signs

a. Recumbancy

b. S bend to her neck 

c. Incordination, ataxia

d. Dystocia

e. Low Ca, Low Ph and high Mg (even though milk fever is due to low Mg intake

· DDx for a recumbant cow are:

a. Acute toxic mastitis – examin milk from all 4 teats

b. Calving paralysis – obturator paralysis at L4-L6, abduction of hindlimb or straddled

c. Pelvic fxs – may be due to osteoprosis in dairy cattle but is rare

d. Grass tetany – hypomagnesia

e. Downer cow syndrome

f. Inanition – starvation, lack of food and water

g. Pregnancy toxemia – primarily dz of sheep; starvation, acetonemia b/c of lack of energy

h. Acidosis

i. Hypothermia

j. BSE

· Tx – Slow IV Calcium borogluconate warmed to body temperature

· Prevention – Feed Mg or high anionic diets to prepartum cows

METRITIS-PYOMETRA COMPLEX

· Induced by dystocia, retained placenta and milk fever b/c of delayed return to cyclicity

· Metritis will delay involution after calving, and develop into pyometra

· If the uterus is still infected after calving and ovulation and CL still develop, the progesterone created by the uterus reduces normal uterine defense mechanisms 

· Defense mechanisms inhibited by progesterone:

a. Decreases protection against purulent infection

b. causes cervix to close tightly

c. reduces myometrial contractions

INFECTIOUS BOVINE KERATOCONJUNCTIVITIS

· AKA pinkeye

· Moraxella bovis is most common known cause

· May also be induced by IBR (infectious bovine rhinotracheitis) and Mycoplasma bovirhinits and M. laidlawii
· Caused by UV light, flies and dust

· Tx includes isolation, Abs topically, subconjunctival and parenterally

· Pedersen’s suggests sulphadimidine IV injection

· Sx – Third eyelid flap (membrana nictitans) to protect ulcerated cornea

COCCIDIOSIS

· Eimeria zuernii and bovis
· Affects groups of cattle less than one year old

· Occurs three or four weeks after groups of purchased calves are mixed or sudden stress of extreme temperature reductions

· Sprozoite ingested ( Trophozite in intestinal epithelial cell ( Merozoites ruptures the cell ( invade other cells ( Gametocytes (new eggs) hatch and cause severe hemorrhage of the CECUM

· Tx:

a. Sulpha drugs (Albon)

b. Amprolium – is a thiamine antagones so can produce polioencephalomalacia

· Prevention:

a. Monensin

b. Deconquinate

ANESTRUS

Causes of physiologic (normal ) anestrus:

1. Pregnancy – farmer may not have known there was contact with a bull

2. Postpartum anestrus - Suckling – especially beef cattle, won’t cycle for 45-60 days, dairy will cycle back in 18 days

3. Prepubertal – not reached puberty yet; should be cycling by the time 65% of body weight

Causes of abnormal anestrus:

1. Nutrition

2. Cystic ovaries

a. not enough GnRH from hypothalmus, not enough LH receptors on ovary, not producing or releasing LH;

b. Will NOT show nymphomania

c. Tx is give GnRH or hCG to create luteal tissue, give PGF2( 10 days later to destroy luteal tissue

d. If continues put on progesterone to suppuress the hypothalmus and create a hyperactive state when progesterone is removed

3. Free martin – bilateral gonadal aplasia (cotwins w/ males)

4. Ovarian hypoplasia

5. Retained fetal membranes, dystocia, and milk fever

6. Dystocia

7. Milk fever

8. Excess feeding

9. Metritis and pyometra due to prolonged progesterone production and decrease in uterus defense mechanisms

Abdominal distension, tympany, can’t eructate, dyspnea, tachycardia, death if decreased venous return to heart.
BLOAT

Tx: Bloat guard PO or poloxalene PO or DSS; tube; trocarize rumen; rumenotomy.

Prevention: Minimize legumes to less than 50% (such as alfalfa and clover); feed additives (bloat guard 10 gm BID diary or 2 gm BID beef).

Misc: 1( Frothy :  from fresh legumes in pasture or hay; or irregularly fed then feed again.   2( Free Gas: from esophageal obstruction or ruminal atony ; because can’t burp.

DOWNER COW SYNDROME

Many causes:

· Mastitis, milk fever or metritis – due to ( Ca, P, Mg & K (LOOK AT THE VAGINA AND TEATS)

· Injury to spine or legs – sacroiliac or coxofemoral luxation, or pelvic fx (NEED RECTAL PALPATION)

· LSA infiltration to spinal canal

· Toxic infectious – septic metritis or acute coliform mastitis

· Compartmental syndrome – increased pressure develops in an osteofascial compartment

· Crush syndrome – release of myoglobin from muscle damage

· Pressure syndrome – ischemic necrosis if cow is sitting in same position for 6 hours or more

· Calving paralysis – obturator or sciatic nerve damage

Tx:

· Good nursing care – soft bedding, physical therapy, hoist, Aqua Cow (best for muscles)

· Prognosis decreases dramatically each day she is down

· Avoid IM injections b/c of muscle damage

TRAUMA / SKIN WOUNDS

Abortion.
ABORTION

1) INFECTIOUS:  

a. Neospora caninum:

      Infects canine, cattle, sheep, goats, deer, horses and experimentally cats and rodents. 

     Transplacental transmission. 

     Tachyzoites found in myocytes, neural cells, dermal cells, macrophages and others. 

     Canine: Old and young affected. Not all littermates affected. 

     Pups- ascending paralysis. Polyradiculoneuritis is typical syndrome. 

     May see dermatitis, hepatitis, pneumonia and encephalitis. 

     Dairy cattle: Major cause of abortion. No.1 cause of abortion in dairy cattle in CA. 

     Calves may be aborted, stillborn or born weak underweight, and paralyzed or paralyzed    

            within four weeks. 

     Nonsuppurative encephalitis in calves. Abort anytime in gestation with clinically normal   

            dams. 

     Diagnosis: Immunoperoxidase test using specific antibodies can identify organisms in 

            tissues. 

     Indirect fluorescent antibody test for antibodies. 

     Treatment: Sulfadiazine, claraprim, clindamycin 

     Unknown definitive host and source of infection, therefore no control possible. No 

            vaccine.
b. BVD:

Dx:  herd serology if all unvaccinated; TX: remove persistently infected cows / herd vax.

c. IBR (herpes):

Placentitis then fetal death after 4 mo gestation; dx: necrotic cotyledons and placentitis; +/- autoloyzed fetus; TX = vax (IN, MLV, killed).

d. LEPTO:

Dx:  abort in last trimester;  DX: placentitis, tan edematous cotyledons and autolyzed fetus; FA (or check dams urine); TX: 5 way vax every six months; zoonotic.

e. BRUCELLOSIS:

Abort at ~ 7 months; enter via mm and cause placentitis; red or yellow +/- necrotic cotyledons; intercotyledonary areas thick, leathery; DX: maternal serology and FA of placenta / fetus; zoonosis; reportable disease.

f. MYCOTIC ABORTION:  

aspergillus, sporadic abortions; esp in winter; hematogenous to placenta ( necrotic placentitis; necrotizing cotyledons; skin lesions grey ringworm-like is diagnostic with hyphae dermatitis; tx= avoid moldy feeds.

g. ACTINOMYCES PYOGENES :  corynebacterium:

Sporadic; last trimester; blood to placenta ( red to brown placentitis with fetus autolyzed and FIBRINOUS pericarditis, pleuritis, peritonitis.

h. TRICHOMONIASIS:

Venereal disease ( infertility and abortion; TX = AI.

i. CAMPLYBACTER:

Venereal disease ( infertility and abortion at 5-8 months; culture placenta; TX = AI.

j. LISTERIOSIS:

k. CHLAMYDIA:

l. EBA (foothill abortion).

2) NON-INFECTIOUS:

Hypovitaminosis A, heat stress, pyrexia, ponderosa pine needles, locoweed (oxytropis or astragulus), coumarins, nitrates, mycotoxins.

EXTERNAL PARASITES (TICKS, FLIES, GRUBS)

Ticks

· The ticks and diseases that infest cattle are:

a. Babesia bigemina and Babesia bovis 

· Boophilus (Texas Cattle Tick fever tick)

b. Anaplasma marginale
· Boophilus – Texas Cattle fever tick

· Argas – fowl tick

· Dermacentor variablis – American dog tick; also transmits RMSF

· Ixodes scapularis – Black legged tick

· Rhipicecephalus sanguineus – Brown dog tick; also host for Babesia canis

c. Epizootic bovine abortion – Spirochete; Ornithodorus coriaceus
d. Theileria – foreign countries

Ticks in general:

· Serve as intermediate hosts for Babesia, Thelieria and Cytauxzoon

· Serve as vectors for RMSF and lyme

· Cause tick paralysis

Flies (Myiasis)

· Simuliidae – blackflies or buffalo flies; around swiftly flowing streams; Ginsu-like knife biting; intermediate hosts for Leukocytozoon, Onchocerca, and vectors for EEE and vesicular stomatitis

· Phlebotomus – Old world sand flies; intermediate host for Leishmania

· Cullicoides – biting midges; vector for bluetongue

· Tabanus – horseflies – anthrax, anaplasmosis, trypanosomiasis, EIA, tularemia, ricketsial 

· Deerflies – Chrysops, hematopota, Pangonia

· Houseflies – Musca domestica

· Face fly – Musca autumalis; pinkeye (Moraxella bovis); Thelazia eradesii (eyeworm)

· Stable fly – Stomoxys calcitrans; Habronema musca

· Glossina – Tsetse fly; Trypanosoma transmission

· Horn fly – Haematobia irritans, Siphoma irritans

· Heel flies – Hypoderma bovis and lineatium; gadding; cattle gallop madly to water; Warbles

Hypodermatosis (Warbles or Grubs)

· Hypoderma bovis and lineatum

· Look like bumble bees

· Life cycle

a. active in the spring and lay eggs on lower legs of cow in a row of six or more on a hair

b. Cattle becomes irritated by the flies and will “Gadding” or gallop madly to water

c. Eggs hatch in 4 days and crawl to skin surface and penetrate to C.T. and migrate to esophagus (lineatum) or spinal canal and epidural fat (bovis)
d. Remain here for autumn and winter

e. Produce  large domed nodules under the skin on either side of the spine and produce a ventral breathing pore

f. In the spirng the larva emerge from the cyst and fall to the ground and pupate

· Cattle should NOT be treated between December and March b/c the larva are migrating through the esophagus or spinal cord and can cause bloat or paralysis if killed then.

BREEDING SOUNDNESS IN BULLS

Four biggest parts of a BSE:

1. PE

2. Minumum scrotal circumference based on age

3. Minimum progressive motility of sperm of 30%

4. Minimum morphology of 70% normal cells

· PE – 60 days prior to breeding season; musculoskeletal; foot

· Sheath – hematomas, lacerations, abscesses, adhesions

· Penis – papillomas, hair rings, persistent frenulum

· Rectal exam:

a. Urethralis muscle – covering the urethra, massage to feel pulsations

b. Prostate – firm like a wedding band

c. Vesicular glands – most problems here

d. Ampullae – enlarged end of the vas deferens near the urethra

e. Internal inguinal rings – not larger than 3 finger sizes

f. Bladder, kidneys, LN, peritoneum, omentum

· Scrotal exam – shape, symmetry, dermatitis, scars, injury

a. Size – at 1 year old, should be at least 30 cm, at 2 years old, should be at least 34 cm

· Testicles – firmness, size, symmetry, pain, swelling, fibrosis (palpate deeply), tone should be a flexed muscle

· [image: image1.jpg]


[image: image2.bmp]Epididymis – head is readily palpable at proximal pole of testicle on anteriolateral surface, sperm granulomas found here; tail on distal pole

· Ductus deferens – 2-3 mm cord ascending on medial surface of testicle

· Electroejaculation

a. Evaluate libido

b. Minimum progressively motile sperm is 30%

c. Should have only 1-2 spheroids (immature sperm that are large, grainy & non-segmented nucleus)

d. Classify as normal, 1( or 2

e. 1( - head or midpiece or tail rolled; bigger problem b/c can compete with normal sperm

f. 2( - tail or loose, normal head

g. Abaxial attachment is problem in ruminants only

Gradual decline in appetite and milk production, quit eating grain first, high pitched ping from high on last rib(13th)  on left to low over 8th rib, scant feces, ketonuria.
ABOMASAL DISEASE LDA, RDA and ulcers

Normal anatomy and Local anesthesia:

1. On left side, mostly rumen with some abomassum and most of reticulum

2. On right side, liver covers the omassum, with the abomassum and reticulum below; the descending duodenum in immediately in the right paralumbar fossa

3. Anesthesia – 

a. Line block – Inverted L; T13, L1 & L2

b. Regional – Over and under L1, L2 and L4

4.  GRID:


External
Transverse

Internal


5.  

Causes of ping on the left side:

1. LDA – variable pitch ping

2. Gas cap on rumen

3. Pneumoperitonitis

4. Rumen void

LDA – variable pitch ping b/c of peristalsis

· Left displaced abomassum (IT IS NOT TORSED)

· Dairy cattle

· Can have concurrent disease (milk fever, metritis, mastitis, hardware, ketosis, fatty liver, abomasal ulcers)

· Clinical findings:

a. Off feed/( milk

b. Variable pitch ping on left side

c. Ballotment

· Tx

a. Rolling – put on right side, and tie Grymer Sterner toggle suture loosely while cow is in dorsal recumbancy

b. Left flank laparotomy 

· Preplace abomaspexy suture in Ford continuous pattern w/ Braunamid cranial from pylorus

· Decompress gas in abomassum

· Blindly put sutures between xyphoid and milk well and tie the sutures

· Explore abdomen last

· Contraindicated in occult LDA (has gone away); will have a low ping line

Last rib








                       Abomasum






LDA
Pylorus

c. Right flank laparotomy

· will see duodenum first

· Explore the abdomen first

· Decompress abomassum completely

· Pull abdomassum around

RDA

· Right sided abomasal dilation and torsion (not displacement)

· Dilitation precedes torsion

· Clinical signs:

a. ( rumination and contractions and fecal quantity

b. distension of right flank

c. ( HR

d. Signs become peracute once torsion occurs

e. Cold extremities and extreme dullness (shock)

f. Ping on right side

g. Metabolic alkalosis b/c of loss of Cl ions

· Tx

a. Correcting dilatation without torsion is much easier

b. Reports of metochlopramide to tx dilatation w/o torsion

c. IV fluids w/ Ringers or isotonic (lactated ringers Nabicarb should not be used) b/c of loss of Cl- ions

d. Right standing laparotomy technique:

· decompress w/ 12 g needle, the direction of the torsion should be identified and an attempt made to correct the torsion w/out removing the fluid

· Performe abomasopexy as LDA

Abomasal ulcers

· May be due to hypocuprosis (low copper)

· Black tarry feces

· Anemia, ( HR

TEAT / UDDER INJURY/SURGERY

· Colonized by Staph and Strept aggalacita
· Emphasize hygiene b/c mastitis can easily start

· Repair surgically if within 12 hours

· Evaluate if the injury enters the teat cistern

Close mucosa, submucosa, & skin; local ring block w/ 2% lidocaine; mural plaque – theolotomy, polyp – alligator forceps, lactolith

Cough, nasal and lacrimal discharge, increased respiratory rate, increased breath sounds, variety of historical information.
INFECTIOUS BOVINE RHINOTRACHEITIS

Aka  bovine herpes virus-1.  Also causes conjunctivitis, abortion, encephalomyelitis, mastitis; predisposed to secondary bacterial pneumonia; pyrexia; red nose. 

Dx by virus isolation, take samples early in disease and take two.  

Tx bacterial pneumonia; vax IM may cause abortion if MLV; IN MLV available, ok if pregnant; vax at 6-8 months and at one year and yearly thereafter.

ACETONEMIA (Ketosis)

· High yielding lactating cows

· Caused by negative energy balance 

· LOW prprionic acid or HIGH butyric acid

· ( milk yield, Wt loss, inappetance and nervous signs

· Pathophysiology:

a. Negative energy balance causes the mobilization of fat reserves to meet the energy deficit

b. Fatty acids are broken down to acetyl-CoA, which enter the citric acid cycle

c. Medium and short chain Fas enter the mitochondria (long chain Fas are bound to Carnitine from lysine and methionine)

d. ( oxidation removes two carbons from the FA to produce a lot of energy

e. If there is a decrease in acetyl CoA entering the citric acid cycle b/c of ( supply of glucose metabolites, OR if there is an accumulation of acetyl CoA, then more acetate is formed in the liver.  The ability of the tissues to oxidize the ketones is soon exceeded and they accumulate in the blood

f.  Ketone bodies are:

· Acetate - ketogenic

· Butyrate – ketogenic

· Proprionate – glucogenic

· Clinical signs

a. Hypoglycemia

b. Wt loss

c. ( milk yield

d. Sweet smell (pear drops) of acetone on breath and in milk

e. CNS signs

· Tx

a. 500 mL of 50% dextrose

b. Propylene glycol

c. One dose of steroids to increase appetitie and increase glucose

d. Monensin – 300-500 mg SID PO; selects for proprionic acid

· Prevention 

a. Prevent excess fat at calving

b. Good transition

c. Niacin

d. ( Cereal grain silaages containing high butyric acid

CALF CORONAVIRUS

· 1-3 weeks old

· More watery and more severe than rotavirus

· Loss of Na, K, Cl and bicarb

· Yellow, watery  feces

· Effects entire villus – malabsorption

Humped up back, reluctant to move, xiphoid pain elicited, inappetance, decreased milk production, decreased rumen motility with bloat, TPR increased.

TRAUMATIC RETICULOPERITONITIS

Etiology: Wire or nail sticks into wall of reticulum; often associated with PARTURITION where forces object through reticulum wall; up to 79% cows at necropsy have localized adhesions (and had associated localized peritonitis); if penetrates reticulum, get generalized peritonitis; penetrates liver, get liver abscesses; penetrates chest, get pleuritis or lung abscess; penetrates cardiac area, get pericarditis (so see brisket edema); may be renal amyloidosis (big kidney, albuminuria, isosthenuria).

Dx: history of no magnet; xiphoid pain; fibrinogenemia; neutrophilia; belly tap: increased volume, fibrinogen, WBC.

Tx: magnet orally; penicillins (most abscesses are areanobacterium pyogenes); immobilize cow; rumenotomy to retrieve object.

CYCTIC FOLLICULAR DEGENERATION

· Causes:

a. Not enough GnRH from hypothalamus

b. Not enough LH receptors on ovary

c. Not producing or releasing LH from pituitary

· Can be luteal (thick walled) or thin walled (follculrar ccyst)

· Will not have a crown or papillair

· Uteruse is flacid when has a cyst, but may have a CL on other ovary or may even be pregnancy

· More common in dairy cows during high lactation (rare in heifers or beef cattle)

· Biggest sign is anestrus

· Tx:

a. Give GnRH or hCG to create luteal tissue, give PGF2( 10 days later to destroy luteal tissue

b. If cyst is still there, put on progesterone to suppress the hypothalamus, then remove progesterone and hypothalamus becomes hyperactive and proeduces GnRH on own

EARLY EMBRYO LOSS

· Causes:

a. heat stress

b. high cortisol (stress)

c. Endometritis -  A pyogenes, Campylobacter fetus, Ureaplasma, H somnus, Tritrichomonas fetus,  IBR

d. Aged gametes

e. Trauma from hand of palpator

f. Lethal genes

g. Growth implants – endometrial glands don’t devleop properly when embryo embeds in uterus, has toxic envirnonment ito embryo

SQUAMOUS CELL CARCINOMA / CANCER EYE

Etiology:  UV light, low circumocular pigment, genetic, dusty environment, Hereford cattle

Precancer:  epidermal plaque, papilloma, keratosis

Carcinoma in situ

Invasive SCC

BOVINE ROTAVIRUS

· Calves at about 10 days old

· Yogurt-like feces

· Fuses and stunts tips of villi causing columnar epithelium to become cuboidal or squamous oreven completely flat

· Prevention via dam vaccination

· Dx virus antigen in feces – examine four affected calves and four normal calves and compare b/c healthy calves can excrete the virus

LAMINITIS

· Perfusion problem to the claw

· Different forms:

a. Arched back

b. front legs are crossed and hind legs wide apart

c. Shifts weight, painful walking

d. ( HR and RR

e. warm hooves 

f. Lateral hind claws are most seriously affected

· Rumen acidosis most common cause

· Fattly liver – can’t detoxify endotoxins

· Locally released mediators in inflammation and perfusuion in capillary circulation causing degeneration of the stratum germinatinum

· Tx:

a. Alter initial process – mastitis, endometritis, lactic acidosis

b. Abs

c. Bute and banamine

d. Soft bedding

e. Warm water bats

f. Steroids

g. Corrective shoeing

h. Sulphur-containing aas

i. Claw blocks

HAEMOPHILUS SOMNUS COMPLEX

· Part of respiratory complex

· Most commonly affect feedlot cattle

· Complex is characterized by pleuritis, myocarditis and pneumonia

· Causes meningoencephalitis, pleuropneumonia and mycarditis (septicemia)

· Clinical signs:

a. Fever

b. Ataxia

c. Joint swelling

d. Fundic lesions

e. Weakness

f. Recumbency

g. Death

h. Pleuropneumonia

i. Myocariditis

Cough, nasal and lacrimal discharge, increased respiratory rate, increased breath sounds, variety of historical information.

BOVINE RESPIRATORY SYNCYTIAL VIRUS

RNA virus; pneumovirus; paramyxo family; also sheep and goats; young beef and dairy cattle

Signs: pyrexia; secondary bacterial pneumonia occurs

Dx by antigen-detection enzyme immunoassay or FA or paired serum samples but titre high initially

Tx for bacterial pneumonia; vax avail but hard if passive immunity interferes.

CORYNEBACTERIUM INFECTION

Corynebacterium bovis – Mastitis

· Mildly pathogenic

· Shows major break in hygiene – spreads rapidly from cow to cow in absence of adequate teat dipping

Corynebacterium renale – Contagious Bovine Pyelonephritis

· Causes pyelonephritis or balanoposthitis

· Found on vagina or prepuce of carrier animals 

· Spread by trauma (breeding or catheterization)

· Type I and III most pathogenic

· Clinical findings – hematuria, pyuria, colic, straining to urinate, fever

· ( Crea and urea

· pH urine alkaline (> 8.5)

· May stimulate production of Ab that gives cross reactions w/ complement fixing test for Johne’s

· Culture urine for confirmation

· Aqueous fluid from eye? (BUN)

· Tx w/ PPG for three weeks

Corynebacterium renale – Enzootic Posthitis; Pizzle Rot; Balanoposthitis

· More common in sheep; only occasionally in bull

· Pustules and scabs at preputial orfice

· Flies are mechanical vectors

· Sheep on lush, improved high legume pasture

· Cytototoxic effect of ammonia produced from urea in the urine + high protein diet + continuous wetting

Corynebacterium pseudotuberculosis – Ulcerative Lymphangitis of horses and cattle

· More common in the horse

· Lymphangitis of lower limbs

· Dz in workhorse era

· Occurs through abrasions on lower limbs when horses are crowded together in dirty, unhgenic quarter

· Infection of skin wounds followed by invastion of lymphatic vessels and development of abscesses

· Cattle have lymph node enlargement

STAPHYLOCOCCAL DISEASES

Staphylococcus aureus – Mastitis

· Contagious udder pathogen

· Coagulase positive

· Intracellular pathogen

· Abnormal milk primary clinical sign

· Vaccination available; but not extremely successful

· Need thre negative tests to have 95% confidence that cow is clean of staph

· Heifer rearing – milk fed to heif3rs and then comingeled w/ adults perpetuates problem

· Will go into remission by itself regardless of Ab

· Dry cow therapy is most effective (double dry tx may be necessary)

Coagulase-negative Staphylococci (epidermidis, chromogenes, hyicus, warneri, xylosus, simulans, sciuri)

· Coagulase negative

· Environmental pathogens

· Minor, considered ormal skin residents

· Unhealthy teat, hand and skin conditions promote growth, especially in the winter

Dry cow therapy very effective

RUMENITIS

Rumen acidosis, grain overload – gram + bact – decr rumen protozoa, incr lactate

Strep bovis – decr pH, decr gram (-) – release endotoxin – epithelial damage

TX:  evacuate rumen contents, correct hydration, NaHCO3, Ca gluconate, feed long hay, transfaunate, antihistamines, NSAIDS, systemic Ab

UMBILICAL HERNIA

Most common in Holstein or Fresian (dominant, or recessive)

Five categories (see production notes)

1. Uncomplicated – omentum, intestine or abomassum, completely reducible w/ ring; no systemic signs

2. With fibrous core or abscess – one part will be reducible, the other will not; 

3. Infection of umbillical cord remnants

a. Omphalophelbitis - umbillical vein, connects to liver

b. Omphaloarteritis – umbillical artery

c. Urachal abscess – most common, abscess in urachus

4. Umbillical abscess – feels warm, painful, non-reducible, firm; no hernia ring palpated; systemic signs seen; lance, drain and flush

5. Enlarged umbillical stalk – usually only cosmetic issue; usually secondary to omphalitis, persistent patent urachus, or post tx w/ chemical retraint

PAPILLOMATOSIS - Warts

· Bovine Papilloma virus 1, 2, 3, 4, & 5

· Spread by direct contact or by fomites

· Clinical signs – small, smooth, hairless, firm, button-like elevations from skin

· May become coarse and cauliflower-like, sessile or pedunculated 

· Head, neck, brisket and sometimes udder and teats and eyelids

· Histo shows epithelial proliferation w/ or w/o C.T. proliferation

· BPV I & II sponaneously regress

· BPV II, IV, and V tend to be persistent

· Autogenous vaccines are doubtful value

· Cryosurgery or cold steel surgery

· Lithium antimony thiomalate 6% solution 15 mL by deep IM injection  every other day 4-6 times

Etiology:  papillomavirus

CS:  warts -  teats, penis, head, neck

TX:  surgical removal

INTERDIGITAL fibroma (corns)

· Common in sheep

· Mass of fibrous tissue between the toes; resembles papilloma

· If detected early, sx removal (cryosurgery and electrocautery) is successful

HAIRY FOOT WARTS

· Aka Bovine digital dermatitis, Papillomatosis digital dermaitis, Mortellaro’s dz, Foot warts, heel warts

· Between the heel bulbs of the plantar surface at the junction of skin and periople

· Red, granular appearance

· Most common in dairy cattle

· Spirochetes (Treponema denticola)

· Causes lameness, wt loss, ( milk production

· Tx is topical oxytetracycline and bandaging

Footbaths w/ tetracycline, lincomycin, spectinomycin, or 5% Cu sulfate can be used for control, but must be watched for contamination

Diarrhea, weight loss, increased abomasal pH, sometimes death, esp. fall, winter or spring.
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Hypobiosis

· Ostertagia ostertagi
· Type I

a. profuse watery D+ of calves on grass

b. Caused by immature adults leaving the gastric glands

c. Fall in the north; winter in south

· Type II

a. Yearlings following their first season of grazing

b. Caused by arrested L4 resuming development after hypobiosis

c. Spring in north; fall in the south

· Hypobiosis

a. L4 accumulate in gastric glands b/c of harsh weather conditions

b. Winter in the north, Summer in the south

· Animal ingests L3 and encysted larvae invade the gastric gland of the abomassum causing a ‘morrocan leather’ appearance.  The gastric glands (parietal- HCL and chief – pepsinogen) are affected and the tight junctions that maintain the integrity of the epithelial sheet in diminished.

· The alkaline pH in the abomassum causes bacterial overgrowth and hypoproteinemia b/c of lack of pepsinogen.

· Tx: ivermectin, doramectin and moxidectin

Anthelmintics

Broad spectrum anthelmintics can be broken down into three major chemical groups:

Avermectins/milbemycins

a. interfere w/ nerve transmission by opening Cl channels

b. very broad spectrum including some ectoparasites but are inactive against cestodes (tapeworms) and trematodes (flukes)

c. excreted in the feces and may affect insects colonizing the dung

Benzimidazoles/probenzimidazoles 

a. bind to tubulin and disrupt nutrient uptake

b. some are effective against cestodes (tapeworms)

c. Albendazole is active against liver flukes

Imidazothiazoles/tetrahydropyrimidines 

a. cholinergic antagonists

Cestodes – tapes

Nematodes – rounds, strongyles, ascarids

Trematodes – flukes

Static rumen with gurgling fluid sounds, heart rate >100/minute, diarrhea, depression, anorexia, staggering, dehydration (PCV > 50%).

LACTIC ACIDOSIS / GRAIN OVERLOAD

Etiology:   consume high amounts of  CHOs; increased % concentrate too rapidly; sudden decrease in roughage; animal doesn’t eat one day, changes rumen microflora, then eats high concentrates again; especially seen in goats the break-in artists.

a. Pathogenesis:   normally, other cellulolytic bacteria outcompete Strep. bovis; normally, with low CHOs or high roughage, most acids are acetic, propionic, and butyric acids and rumen pH is about 6.5; with CHO overload, Strep. bovis & lactobacilli multiply quickly to try and handle the load and in the process, ferment CHOs to LACTIC ACID and rumen pH is 4.0 or lower; the resulting rumenitis and enteritis causes bacteria to escape through ulcers (from acid in rumen) so leads to laminitis, ulcers through rumen so peritonitis, liver abscesses (Fusobacterium necrophorum and Arcanobacter pyogenes), fungal hepatitis (Mucor, Rhizopus, Absidia)free gas bloat, renal infarction, and polioencephalomalacia.

Dx: decreased rumen pH/blood pH; increased blood lactate & pyruvate ( may result in induced thiamine deficiency and polioencephalomalacia.

Tx: if prior to clinical signs ( give 5-10 million units penicillin into rumen, repeat 12 hours later, and remove concentrate from rumen; if after clinical signs develop ( give 5-10 grams bacitracin, novobiocin and oxamycin, give laxative, give antacid such as MgOH 1 gm/kg body weight (“rumide”); if single severe case ( rumenotomy to remove ingested feed, wash rumen, replace with water, chopped hay & normal rumen flora, thiamine IM/SQ to prevent polioencephalomalacia, calcium parenterally, bicarb IV, antihistamines, thiabendazole to prevent mycotic rumenitis.

EITHER: 

A: abortions.

B: fever, leukopenia, diarrhea, inappetance, erosive nares and mouth, death in 2 days.

C: weeks to months of less severe gradual wasting, intermittent diarrhea, coronitis, interdigital cleft lesions.

D: biphasic fever (104F), depression, decreased milk production; inappetance, +/- diarrhea.

E: fever (107F), oral ulcers, coronitis lesions, diarrhea, dehydration, leukopenia, thrombocytopenia, petecchial hemorrhages.

BOVINE VIRAL DIARRHEA – MUCOSAL DISEASE
Etiology either (corresponding to above clinical signs):

A: fetal infection (day 0-100)( infertility, aborrtion, mummification.

B: fetal infection (prior to day 125)( NCP (non-cyto-pathic) and calf becomes PI (persistently infected) ( can mutate to CP (cytopathic) ( then get either acute (B) or chronic (C) FATAL MUCOSAL DISEASE!!!!!

C: fetal infection (day 60-180) (congenital defects (cerebellar hypoplasia).

D: infection of susceptible cows with NCP or CP ( acute disease (low mortality).

E: infection of cows with NCP ( severe disease (high mortality).

Dx: nasal swab + virus isolation.

Tx: supportive; KILL PERSISTENTLY INFECTED COWS!!

Prevention: vaccinations; TEST BULLS!

Misc: ssRNA pesti/flavi-viridae; related to hog cholera of sheep.

CLOSTRIDIAL ENTEROTOXEMIA

· Clostridium perfringens types B,C & E (( toxin)

· Causes enterotoxemia in calves, lambs, foals and piglets

· Occurs in calves 5-15 days old

· Acute and highly fatal in all species

· The ( toxin is readily inactivated by trypsin, but b/c the young animal has absence of mature flora, C. perfringens colonizes

· Bacteria are capable of forming spores

· D+, abdominal pain, nervous signs (tetany, opisthotonos); Violent bellowing and aimless running

· Type B – more localized lesions

· Type C – more extensive lesions

· Tx is hyperimmune serum

· All pregnant animals should be vaccinated to provide colostral immunity to babies.

· Antiserum will protect susceptible animals and is give immediately after birth

OMPHALITIS

· AKA Navel ill

· Is inflammation of the external aspects of the umilicus

· Occurs commonly in calves w/in 2-5 days of birth and often persists for several weeks

· The umbilicus is enlarged, painful on palpation and may be closed or draining purulent material through a small fistula

· The affected umbilicus may become very large and cause subacute toxemia

· The calf will be moderately depressed

· Tx: sx exploration and excision

Diarrhea in > 2 yo cattle

WINTER DYSENTERY

· Bovine corona virus

· Northern climates in adult lactating dairy cows during winter months

· Sudden, explosive D+ affecting almost entire herd w/in several days

· May have mild respiratory signs

· Dx via detection of virus in feces (ELISA)

· No tx or control available

FAT COW SYNDROME AND SUBCLINICAL FATTY LIVER

Etiology:  sudden decrease in nutrition in overconditioned cows – ketosis

· Mobilization of excessive body fat to liver during periods of negative energy balance at time of parturition or in early lactation in dairy and beef cows

· Predisposition includes:

a. High producing dairy cows

b. Over-conditioned beef cows just before or after calving (when energy intake suddenly decreases)

c. Twins

d. Lead or challenge feeding during dry period 

e. Milk fever, detosisi and LDA can complicate fatty liver

f. Starvation diet of dry cows right before calving b/c farmer thinks is too fat which may increase dystocia (untrue)

· Highly fatal

· Pathogenesis – After calving there is a large increase in fat accumulation in the liver; b/c of the metabolic demands of lat pregnancy and early lactation, there is a gradual increase in NEFAs (nonesterfied FA) and glucose during final days of gestation and a decrease in BHBA (betahydroxyburtyrate).  Immediately after parturition, there is an ( in energy demands.  This causes a mobilization of fat from body reserves (SQ fat) to the blood which transports fat to the body tissues (particularly the liver) but also muscle and kidney

a. ( NEFAs and glucose and ( BHBA pre-parturition

b. ( energy demands immediately after parurtion

c. Mobilization of fat from SQ fat to blood to liver, muscle and kidney

d. If there is a decreases in energy intake (she can’t eat enough or there is not enough food) then there is an excess mobilization of FFAs to the liver

e. Hepatic lipogeneissi – enlarged hepatocytes, ( liver glycogen, inadequate lipoprotein transport

f. Most lipids in the liver are triacylglycerols b/c ( NEFAs and ( deacylglycerol acyltransferase (enzyme activated by FA)

g. May be exacerbated if the liver has ( ability to export VLDL (very low density lipoprotein)

· Clinical signs

a. High BCS

b. Anorexia

c. Recumbancy

d. Scant feces

e. Unresponsive ketosis

f. Nervous signs – especially beef cows

g. Increase in liver enzymes, increase in blood ketones

· Tx

a. IV glucose and electrolyes

b. Transfaunation

c. Dexamethasone

d. BSE

e. Propylene glycol – promotes gluconeogenesis and inculin

f. Offer good quality hand and water

g. Steroids

· Control

a. Prevent pregnant cattle from becoming fat during last trimester (especially during dry period)

b. BCS often to monitor nutrtional starus of herd

Diarrhea in 1-4 week old calves

CRYPTOSPORIDIOSIS

Protozoal diarrhea due to malabsorption secondary to villous blunting

Organism can be found in normal foals. 

Resistant- can survive 2-6 months at 4 degrees Celsius. 

Resistant to all known antimicrobial/anticoccidial agents. 

Common cause of diarrhea in 1-4 week old calves. 

Variable fecal consistency- watery and may contain undigested milk, blood, mucus and bile. 

Tenesmus associated. 

High morbidity, low mortality.

HYPOMAGNESEMIC TETANIES

· Lactating cows (beff or dairy) when grazing grass in spring or autumn

· Clinical signs are hyperastesia, incorrdination, tetany and convulsions; reluctance to enter the parlor (subclinical); sudden death

· Most common around peak lactation b/c of increased secretion of Mg in milk

· Pathophysiology – there are no Mg stores in the body, so if there is a reduction in the amount of Mg in the diet w/ an increase in milk production, grass tetany can occur

· Clovers have high Mg

· Ryegrasses have low Mg

· K+ fertilizers in late winter/early spring will reduce abdorption of Mg

· Ca, K and ammonium (Nitrogen) ions interfere w/ body uptake of Mg

· Milk tetany can occur in calves 2-4 months old fed whole milk diets w/o Mg supplement

· Any level below normal (0.85) is hypoMg

· Hypocalcemia and Hyperkalemia is common

· After death, blood or tissue levels are meaningless b/c Mg rises after death.  However, CSF and vitreous humor  will be depressed even after death

· Tx:

a. Be quiet and gentle – can die from any stress or sudden stimulus

b. IV 6% Mg salt (Mg sulfphate) slowly– can cause resp or cardia failure

c. Ca borogluconate – hypocalcemia

d. Sodium pentobaritone (euthaniasia) solubiont IV to reduce convulsions

e. Relapses are common – SQ Mg sulfphate solution

f. Orally give 4 Mg bullets

BOVINE LEUKEMIA VIRUS

· Most common in 3-8 years old; Hereford

· Description

a. Exogenous C-type RNA oncovirus in retroviridae family

b. Present in circulating B lymphocytes

c. P24 internal protein antigen and gp51 glycoprotein antigen is important for dx

· LNs, right side of heart, abomasum, uterus, kidney, eye, spinal cord

· Iatrogenic transmission – needles; multidose syringes can spread, same rectal gloves, dehorning and ear tattooing

· Contract transmission via saliva, vaginal disharges, tracheal fluids

· Clinical signs

a. 60% are asymptomatic

b. May show persistent lymphocytosis

c. Enlarged LNs

d. Depression, indigestion, chronic bloat, LDA, lamness or paralysis

· Dx

a. Persistent lymphocytosis

b. AGID Ab to viral antigens p15, p24, and gp51

c. ELISA to detect BLV Abs

· Control

a. isolate and separate BLV positive cows

b. Test all incoming cows

c. Separate and raise calves on BLV-free milk, if serologically negative at 7 months then can join negative herd

Sporadic bovine leukosis

· LSA in young animals in absence of BLV

· Three forms:

a. Juvenile - < 6 months old LNs, liver , spleen and bone marrow; death

b. Thymic – 6-30 months old; massive tumor in thymus and nods of neck and thorax; death

c. Cutaneous – 18 months-3 years; nodular lymphocytic neoplasia in seen in the skin; if animal survives, will recover in several weeks but will have remission and die 

WHITE MUSCLE DISEASE

Vitamin E/Selenium deficiency, weakness, reproductive problems, increased CK and AST, myoglobinuria.

Pytalism (foul occasionally), won’t eat, extended head, +/- nodules on tongue, protruding hard tongue.

ACTINOBACILLOSIS / WOODEN TONGUE

· Actinobacillus lignieresii
· Infection through abrasion of the tongue (ulcer, teeth, spiny awns, prickly forage) ; it is a normal inhabitant of the oral cavity and rumen

· Clinical signs:

a. salivation and gentle chewing

b. Tongue is swollen and hard particularly at the base

c. Manipulation of the tongue causes resentment

d. Lymphadenitis

e. Loud, snoring respiration

· Can also occur in sheep but involves the lower jaw, face and nose (not the tongue) 

· Tx w/ Iodides (Potassium iodide, Sodium iodide) until iodism (lacrimation, dandruff, anorexia, coughing) develops

Non-painful swelling of the mandible, gradual enlargement.

ACTINOMYCOSIS / LUMPY JAW
· Actinomyces bovis
· Caused by wounds to the buccal mucosa through wounds or dental alveoli

· Clinical signs:

a. Iniatially painless, hard, immovable bony swelling on mandible or maxilla at the level of the central molars

b. Eventually discharge small amounds of pus through one or more openings in skin

c. Can spread to esophageal groove and even reticulum

· Clin path show ‘club’ colonies of Gram-positive filaments

· Tx is debridement w/ antibacterial therapy

STREPTOCOCCAL DISEASES

Streptococcus agalacia

· Contagious udder pathogen

· CAMP positive, esculin negative

· Dry cow therapy will 100% eradicate

Environmental Strepts:  S. uberis, dyslactia

· Non-ag, CAMP test and esculin fermentation
· Dry cow therapy is highly effective
· Eradication is not possible b/c is ubiquitous
Neonatal Streptococcus

· Streptococcus genitalium
· Causes acute painful swelling of joints, lameness, and fever

· May show signs of meniingitis, omphalophlebitis, and ophthalmitis

· Source is contaminated uterine discharged from infected dams through umbilicus

· Tx w/ PPG

LACTATION FAILURE

Chronic intermittent watery diarrhea, chronic emaciation.

PARATUBERCULOSIS / JOHNE’S DISEASE

Etiology: Mycobacterium paratuberculosis (M. johnei); CATTLE, SHEEP, GOATS.

Dx: HYPOALBUMINEMIA + weight loss; acid-fast organisms in feces esp. in macrophages; IV johnin test (take pre-injection temperature, give 2cc to 5cc johnin IV, take post-temperature 6 hours, if >1.5(F, is an indicated animal); fecal cultures great, but takes two months.

DDX (if one animal): intestinal lymphosarcoma, chronic BVD.  

DDX (if herd): GI parasitism, chronic liver disease (flukes, toxins), copper deficiency (molybdenosis, especially California where volcanic so sulfate makes copper unavailable), selenium deficiency.

Tx: treatment would be long & expensive (while continued to shed organisms); if valuable, rifampin and isoniazid and isolation.

Control: periodic herd culture; removal of positive animals; separate calves from adults; purchase negative cows.

Misc: survives in environment 8 months; Jersey & Channel Island breeds most susceptible; infection orally in calfhood through fecal contamination and via milk; clinical signs develop when stressed (especially seen in heifers due to first time lactating).

POLIOENCEPHALOMALACIA

· In gray matter of brain

· Caused by thiamin inadequacy or ingestion of thiaminase plants in cattle and sheep

· OR caused by sulfate toxicity

· Clinical signs

a. Sudden blindness

b. muscle tremors

c. opisthotonus

d. nystagmus

e. convulsions

f. staggers

· Plants containing thiaminase (will also cause bone marrow suppression)

a. Bracken fern

b. Horstail.

· Thiamin hydrochloride (there is no tx for sulfate toxicity)

DERMATOPHILOSIS– aka lumpy wool and Strawberry fot rot, cutaneous streptotrichosis

· Dermatophilus congolensis
· Infection of the epidermis characterized by exudative dermatitis w/ scab formation
· Seen in cattle, sheep and goats most commonly (occasionally horses)

· A few human cases have been reported

· Prolonged wetting by rain, high humidity, high temp and flies and ticks can increase it

· Carbon dioxide released from breaks in the skin attact the zoospore

· Most recover w/in 3 weeks of initial infection or during dry weather

· Scabs look raised and circular
· Lumpy wool – pyramid-shaped masses of scabs on wool

· Strawberry foot rot – skin from coronet to carpus or hock

· PPG or streptomycin injections

UROLITHIASIS

· Seen in housed calves fed milk substitute or wened animals fed high concentrates

· Occur most commonly at the sigmoid flexure of the penis

· Housed animals - Ca or Mg ammonium phosphate, Struvite or oxalate
· Pastured animals – Ca carbonate, Mg carbonate and Ph carbonates

· Factors:

a. High concentration of grain

b. Vit A deficiency has been suggested a factor

c. Estrogesn from plants or growth promoters

d. Pelleted ration

e. Castrated males

· Clinical signs:

a. Palpate preputial hairs, will feel gritty

b. Straining to urinate

c. Colic – kicking at belly, paddling movement, tail swishing

d. If there seems to be a sudden relief, probably a urethral or bladder rupture (will see abdominal distension)

· Tx is sx

SALMONELLOSIS

· Enterobacteria – anaerobic Gram negative rod

· Zoonotic dz – food contaminated w/ animal products

· The two types that affect cattle are S dublin and S typhimurium

· Occurs in calves (> 5 days old; or 2-6 weeks old) and cattle

· Signs are severe D+ in adults

· Putty-like D+ in calves, may become dark brown and watery and foul smelling

· Three syndromes:

a. Peracute systemic infection

b. Acute enteritis

c. Chronic enteritis

· All serotypes are pathogenic to man & animals

S typhi, partype A and sendai

· Host adapted and cause dz only in man

S abortusovis 

· Sheep specific

S pullorum

· Poultry specific

S cholerasuis

· Causes dz in pigs, but are opportunist pathogens for other spp

S dublin

· Causes dz in cattle but is opportunist pathogen for other spp

S typhimurium

· Ubiquitous

· Causes dz in many animals including cattle and humans

· Fecal samples (not swab) before Abs for culture

· Control:

a. Uncontaminated food and water

b. Control of rodents and birds

c. Biologic control

d. Vaccination

STIFLE INJURIES - Patellar luxation

· Dorsal

a. intermittent in adult cattle

b. hindlimb remains extended caudally longer than usual, then pulled forward and upward (looks like stringhalt)

c. Tx is medial patellar desmotomy if signs persist form more than one week

· Medial– rare; congenital

· Lateral

a. mature cattle and young calves

b. secondary to quadriceps atrophy from femoral paralysis

c. Lateral and medial fixation show characteristic posture of a markedly flexed stifle and the limb collapses on weight bearing (exactly as in femoral paralysis)

d. Bilaterally affected calves may be recumbant

e. Both medial and lateral fixation are tx w/ a joint capsule overlap procedure

Other stifle injuries:

1. Collateral ligament torn

2. Patellar fx

3. Proximal tibial epiphyseal separation – young cattle

CLOSTRIDIAL MYOSITIS

 Blackleg

· Clostridium chauveoi
· Gram positive, spore bearing anaerobic bacillus

· Highly resistant to environmental conditions and can remain viable for many years

· Localize in spleen, liver and muscles

· Clinical signs:

a. Initial – hot and painful lameness on a limb

b. Cold and emphysematous limb

c. Respiratory distress if involves the tongue

d. Stiffness and reluctance to move when sublumbar muscles are involved

e. Depression, anorexia, ( HR and ( temp

f. Death occurs in 12-24 hours

· After death, carcass becomes bloated and putrefaction occurs rapidly

· Bloodstained froth exudes form all body orfices

· Muscle is black, dry and crepitant w/ spongy and rancid odor

· Dx:

a. Anthrax must be ddx

b. FA stain

· Tx Ab of PPG only if early

· Prevent via vaccines of all animals > 6 months old

Malignant edema

· Acute wound infection caused by Clostridial organsism

· C. novyi, C perfringens, C septicum, C sordelli
· Caused by deep puncture wounds, sx operations, injections, parturition

· Affects individual or small number of animals

· Swelling, tense and emphysematous

· Lameness, stiffness, and muscle tremors may be evident – can die w/in 48 hours

· At necropsy, all body cavities contain blood stained fluid

· The side of infection is surrounded by an extensive edema of SQ tissue and IM fascia

· FA tests or culture

TOXEMIA of  PREGNANCY

· Considered primarily a dz of sheep

· Similar to ketosis only during 7-9 months of gestation
· Problem w/ beef cattle in late pregnancy

· Starvation, energy deficient diet in fat cows induces causing massive mobilization of fat reserves

· Same clinical signs as ketosis

· Clin path shows hypoglycemia, hyperketonemia and ketonuria

· Dx via clinical signs, nutritional status and stage of pregnancy

· Tx is same as ketosis

Even though it is more common in fat cows, it is essentially the result of starvation; therefore, supply good quality forage throughout gestation

LEPTOSPIROSIS

(serotypes icterohemorrhagica and canicola)

· L interrogans serovar  icterohemorrhagica and serovar canicola
· Rodent is carrier

· Spread via feed or water

· Fever, dullness & anorexia

· Jaundice and hemoglobinuria

· Synovitis and dermatitis

Tx: Dihydrostreptomycin, tetracycline, blood transfusion

(serotypes hardjo)

· Leptospira interrogans serotype hardjo
· Common cause of abortion

· Transmitted to humans by contact via urine by milking

· Spread cow to cow via urine, fetus and uterine discharge and semen

· Two main syndromes:

a. Udder – sudden drop in milk in all quarters, udder secretion is thickened and clotted; Flabby bag
b. Abortion – second half pregnancy

· Culture urine to dx

· Tx: dihydrostreptomycine

· Vaccination w/ killed, but should use Ab in all cattle before vaccination program b/c infected cows may still excrete vacteria

DECUBITAL ULCERS

Aka: Pressure Sores

Ulcerations found on skin from being persistently down

Common sites: tuber coxae, tuber ischiae                Can get secondary bacterial infx and fly strike.

PLANT TOXICOSES

Liver: Pyrolizidine alkaloids (ragwart, rattleweed), Kleingrass, Mycotic lupines, Xanthium (cocklebur)

Respiratory: Moldy sweet potato (4-IPO), Purplemint (interstitial pneumonia)

Neuro: blue-green algae (cyanobact.)  ( hemorrhage in CNS and liver

Blood: Bracken fern (thiaminase) ( bone marrow depletion, enozootic hematuria

Misc: Gossypol (cottonseed) ( liver, cardiac, reprod, GI, blood

COXOFEMORAL LUXATION

· 2-5 year cattle w/ parturition and early postpartum

· Obturator or other nerve injury during dystocia

· Craniodorsal displacement most common

· Sudden onset of lameness is only consistent sign

· Leg may be rotated outward, hock medial and stifle more lateral

· Leg may appear shortened and asymmetrical femoral trochanters

· Rectal palpation may locate crepitance

· Tx:

a. Manipulative reduction – position cow so that the body is fixed while the affected upper leg can be extended in various direction (deep sedation is advisable)

RETROPHARYNGEAL ABSCESSES

· Same as abscesses of the jaw, wait until there is a softening to lance open

· May be induced by balling gun, actinobacillosis or foreign object

Free gas bloat (the first sign), drools, salivation.

CHOKE

· Apples and potatoes most common 

· Fed in groups where cows will hoard food

· Signs include:

a. Profuse salivation followed by bloat (prevents swallowing and eructation)

b. Head extended

c. Frequent attempts to swallow

· Dx pass a stomach tube to see if there is an obstruction (or will dislodge it!)

· DDx rabies (excess salivation is either choke or rabies!)

· Tx

a. cannula for rumen tympany

b. spasmolytics (hyoscine butylbormide and dipyrone)

· Prevent by cutting food into small pieces

MYCOPLASMOSIS - mastitis
· Mycoplasma bovis most common cause of mastitis

· Not a bacteria, lack a cell wall

· Multiple quarters

· Refractory to Ab tx – cull postitive cows

INFECTIOUS PYELONEPHRITIS

· Corynebacterium renale
· Urinary tract of cattle causing inflammation of kidneys, ureters and bladder

· Caused by ascending infection, females are far more susceptible than males

· > 3 years old

· Hematuria, colic, painful urination w/ progression to anemia and uremia

· Gram stained urine shows the organism

· Tx w/ PPG

· Acidification of urine w/ Na phosphate

HEMOGLOBINURIA

· Caused by intravascular hemolysis

· True hemoglobinuria causes a deep red to brown coloration of urine and giva a positive raction to hemoglobin tests

DDx for Hburia

Red maple – wilted leaves (BUT ONLY IN HORSES)

Scented thorn

Murcury

Cereal rye

Babesiosis (bigemina and bovis) – severe jaundice

Tropical theileriosis – Hyalomma ticks, LN enlargment

Postparturient Hburia – no jaundice, 2-4 weeks postcalving in cows 3-6th lactation

Bacillary Hburia

Leptospriaotiss (interrogans pomona) – mostly in young calves, jaundice, petechia, pallow, adults have orange milk

Chronic copper poisoning – copper supplement in swine diet by mistake

Bacillary hemoglobinuria

· Clostridium hemolyticum
· ( toxin grows in a single necrotic infarct in theliver

· Summer and autumn in endemic areas (irrigated or poortly drained pastrue)

· Causes toxemia, Hburia, and jaundice, brisket edema, sudden death, urine is dark red

· Tx is immediate PPLG or tetracyclines 

· Antitoxic serum if available

· Vaccination available

CAMPYLOBACTERIOSIS and TRICHOMONIASIS

In calves

· Campylobacter jejunia and coli are most common causes of disease in man, but are NOT implicated to cause D+ in calves

· NOT  A CAUSE OF INTESTINAL DZ IN CALVES

Abortion

· Campylobacter fetus spp venerealis – venereal infection

· Campylobacter fetus spp fetus – ingestion

	Trichomoniasis
	Tritrichomonas fetus

Protozoan w/ 3 anterior and 1 posterior falgella and an undulating membrane

Venereal dz of cattle

Transmitted by coitus
	Shed via coitus, bull sprays semen on cervix, then trich migrates to the uterus

Lives in crypts of preputial cavity of bulls or vagina and uterus of cows

Must persist >7 wks to cause endometritis, placentitis & fetal loss

DOES NOT prevent conception, but EED (early embryonic death)
	Asymptomatic in bull

Herd hx of gradual ‘infertility’

Conceive, but then return to estrus 40-45 days later

Get a ‘scattered calf crop’

**Causes postcoital (not post partum) pyometra
	If only ONE T. fetus is found, then entire herd is considered infected.

Pyometra fluid will be FULL of T. fetus. 

Cow w/o pyometra will spontaneously recover and temporary immunity

1. Pass sterile pipette into prepuce fold, massage till hemorrhage.  Aspirate w/ saline.  Inoculate w/ Diamond’s media so will multiply, & culture for 24-48 hrs.  THREE TIMES 

2. Retract penis and scrube till bleeds w/ sponge.  Pan below catches drippings (Peter Pan)

3. Fetal fluids, pyometra fluid, cervico-vaginal mucus
	NONE

(Flagyl( is illegal in food animals)
	Cull positive bulls

Give cows sexual rest

Get virgin bulls

Cull virgin bulls in case cow is carrier

Best control is AI w/ a negative bull (but trich can survive freezing)

Don’t use aged bulls

Vaccines are only 50% effective and may just mask infection.

1 infected bull = infected herd

	Campylobacteriosis (Vibriosis)
	Campylobacter fectus ss. Veneralis
(ss fetus and jejuni are not venereal dzs – but only cause sporadic abortions)

Not zoonotic in cattle (zoonotic in sheep)

Microaerophilic (candle jar method)
	Spread by genital contact in vagina and cervix and progresses to uterus and oviducts in 7 days causing endometritis and salpinitis

Affects developing embryo at the time of maternal recognition of pregnancy (DOES NOT affect conception)
	Same as above only some cows become CARRIERS from one breeding season to the next
	Same as above only isolate in CLARK’s medium

To test bull, breed to virgin heifers, then culture the heifers

Once dx, need lifelong vaccination program
	Tx bull w/ Dihydrostriptomycin
	Vaccinate cows before breeding season w/ 2 injections, 2 wks apart

	Campylobacteriosis
	C jejuni – cattle, swine, fowl

C fetus, hyointestinalis – swine

C coli – fowl

C jejuni most common, thermophilic, thermoduric
	Survives refrigeration and freezing well and has low infective dose

Commercial poultry and eggs, cattle, swine  are reservoirs

Transmission:

Foodborne

Person to person (daycares and mental institutions)

Young puppies or kittens w/ D+ can serve as source in children

Foods:

Raw foods of animal origin (water, milk, meat, eggs and seafood)are the major sources of these pathogens via mishandling and recontaminating foods
	
	Highest risk in children 0-5 years old, young children and young adults also at risk

*Major pathogen of college students in US

Enteric form in children:

D+

Disseminated form:

Chills, sweats, cough, headache, meningitis (esp in babies), wt loss, poor appetite, V+, D+

May be confused w/ appenticitis

Abortion
	Sanitation

Pasteurization of milk

Water tx

Proper cooking of food
	Isolation requires special effort
	


STRAY VOLTAGE

· Low voltages of 110-220 volts are sufficient to kill a cow

· 0.5 TO 1.0 VOLT OF ALTERNATING CURRENT CAN AFFECT BEHAVIOR in cattle

· At 2 volts, cattle are expected to respond

· Measured point to point (2 contact points that the cow mich touch simultaneously) or point to reference point (measures the ground and a cow).  

Febrile (103-106), anorexia, abortions, decreased milk production, decreased rumination, lethargy, dry muzzle, pallid MM early, icteric 2-3 days later, constipation with dark mucus-covered feces

ANAPLASMOSIS

· Anaplasma marginale
· Carrer animals are the source of infection

· Transmitted by ticks (Boophilus microplus, Dermacentor), tabanids, iatrogenically and transplacentally

· Anemia, jaundice, severe debility, death

· Disease Anaplasmosis ovis  in sheep and goats is usually subcliical

· Will see organism in red cells by microscopy

· Detection via blood smear, serology, PCR

· Tx:  Tetracycline or imidocarb, blood transfusion

· Weekly dipping in acaricides is vacciantion inendemic arease

LISTERIOSIS

· Listeria monocytogenenes
· Ubiquitous in farm enviroment

· Rumeinants, particularly sheep, assocaiated w/ feeding silage w/ high listerial growth and management induced stress

· Can see multiple cases in a group

· Causes encepthalitis w/ brainstem and CN dysfunction or abortion in last trimester

· Can also cause septicemia in pregant and neonatal sheep and goats, enteritis in weanlings, spinal myelitis, ophthalmitis and occasionally masitis

· CSF – pleocytosis of mononuclear cells and lymphocytes & ( protein

· No difinitive dx except for at necropsy

· Microabscesses in brainstem, spinal cord, intestin or viscera

· Tx is chlortetracycline or PPG EARLYin clinical dz

· Zoonotic implications

	Listeriosis
	Listeria monocytogenes

Gram pos, nonspore forming facultative anaerobic rod

Can survive in the soil & in the animal in both carrier and active states
	Serious dz in man b/c:

* Ubiquitous

* Apparent resistance  b/c psychrophilic and thermoduric

Animals, birds, insects & environment are reservoirs

Transmission:

Foodborne most imp

Food:

Milk & dairy products

Raw vegetables

Mexican soft cheese

Coleslaw (cabbage)

Pasteurized milk

Vegetation from contaminated soil, sewage, stream water, slaughter house waste, milk of normal mastitis cows & feces of healthy humans

Hotdogs & sausages

Meat & fish
	Pregnant women

I/S individuals

Debilitating dzs

Farmers who consume raw milk

Meningitis

Spontaneous abortion

Septicemia (flu-like)

Peritonitis

Localized abscesses

Endocarditis

Urethritis

Conjunctivitis

Hepatitis

Arthritis

Dermatitis w/ papular or pustular rash following infected dystocia cases and aborted fetuses


	Hygiene

Pasteurization – may survive if present in fresh milk in sufficient quantities b/c found in WBCs which provide protection

More heat resistant than many vegetative forms of bacteria


Other MYCOTOXICOSES

Fescue toxicosis – Neotyphoidium coenophialum – ergovaline from ergot alkaloids

Aflatoxin – Aspergillus flavus

Zearalenone – Fusarium roseum

Trichothecenes – moldy corn toxiciosis; Fusarium sprorotrichoides and roseum

Ochratoxin – Aspergillus ochraceus and Pnicillin vindicatum; Ochratoxin A

Slaramine – Rhizoctonia legumincoola

Fumoninsins – moldy corn toxicosis; Fumonsins

TREMATODIASIS

· Schistosomes – blood fluke, important parasite in humans and in cattle, sheep and goats in the Orient (Schistosome bovis)
· Fasciola hepatica Flukes

a. Liver fluke

b. water snail is host

c. in sheep causes traumatic hepatitis ‘Black Dz’

d.  causes migratory tracts and hepatic fibrosis and thrombus in sheep and cattle

e. Causes hyperplastic cholangitis – where the biliary mucosa becomes permeable to albumin

f. Most pathogenic fluke in cattle – major cause of liver condemnation

g. Predisposes cattle to Clostridium hemolyticus (red water dz) see above

· Paramphistomum and Coylophron – rumen flukes

a. Water snail  is host

Not pathogenic – irritant to intestinal mucosa especially the duodinum, lose appetite and condition

TETANUS

· Clostridium tetani  produced in necrotic tissue

· Almost all mammals are susceptible to the disease but cats seem resistant (Birds are quite resistant) and horses are most susceptible

· Anaerobe w/ terminal spherical spores found in soil and intestinal tracts and introduced via deep puncture wounds

· Releases neurotoxin  that is abosrbed by motor nerves in the area and passes up the nerve tract to the spinal cord causing asceingin tetanus (tonic contractions of volutary muscles by interfering w/ release of neurotransmitters)

· Clincal signs are – tonic spasms, hyperesthesia, lockjaw, thrid eyelid prolapsed, sawhorse stance

· Immuze w/ toxoid

· Boost annualy w/ toxoid or give another toxoid shot if deep penetrating wound occurs

· If animal has not been vaccinated, then give anti-toxin and toxoid in different locations

SYSTEMIC MYCOSES

Aspergilosis, Candiasis, Zygomycosis (Mucor, Rhizo)

· Moldy hay or straw

· Causes abortions via placentitis

· Transmitted via inhalation of dust or ingestions

· Also causes pneumonia, pharyngitis, gastroenteritis, dermatitis, preputial catarrh and cutaneous mycotic granulomata

· PCR, ELISA, immunoblotting and monoclonal Abs in histochemistry

Coccidioidomycosis

· Coccidiodes immitis
· All specides including humans

· Benign dz of farm animals, but most common in dogs and cattle

· Major dz in humans but is not contagious

· Leukocytosis

Histoplasmosis

· Histoplasma capsulatum
· Rare

· Mississippi river area

· Pneumonia, hepatic insufficiency, placentitis

· Skin test to dx

Rhinosproidiosis

· Rhinosprodidium seeberi
· Chronic dz of nasal mucosa in cattle and horses

· Causes large polyps of nares and interferes w/ respiration

Cryptococcosis

· Cryptocossus neoformans
· Generalized dz or granulomatous meingoencephalitis

· GM - CNS, blindness, siffness, hyperestesia, incoordination

· Generalized dz – pneumonia, pulmonary abscess, jejunal granuloma, lymphadenitis, placentitis w/ abortion

· Can be a cause of bovine mastitis

Blastomycosis

· Blastomyces dermatitidis
· Most common in dogs

· Has been recorded once in a horse – perineal abscess, emaciation and death

· Cutaneous or pulmonary granuloma

INTUSSUSCEPTION

· Small intestine telescopes into the small intestine or the ileo-cecal valve into the cecum

· Mild signs of colic, constipation

· Rectal shows empty rumen & hard, sausage-shaped mass in right abdomen

· Oil and see if passes feces

· Tx is exploratory laparatomy in right sublumbar fossa – it may look like a bloodstained tumor

· Sx remove and anastomosis performed – DO NoT UNRAVEL

· D+ will be the sign in calves – same tx

LEAD TOXICOSIS

· Most common source is electric storage batteries

· Brain will be pale, swollen, w/ flattened gyri (no herniation)

· Cattle become frenzied, bellow, staggering, and crashing into obstacles, from central blindness

· Liver will show lead concentrations

Tx Mg sulphate, Ca EDTA, thiamine

	Lead  (aka plumbism) 

Lead arsenate pesticide and industrial uses 

Pb in blood
	1. Swine and poultry tend to be resistant to lead

2. Ruminants – blindness, ataxia & D+

3. Dogs and caged birds – neurologic dz

Dx:

1. Basophilic stippling b/c of RBC turnover – nonspecific and inconsistent

2. ALA inhibition assay – not lead specific

3. Erythrocyte protoporhyrin assay – not lead specific

4. Minimal anemia

5. Kidney and liver lead concentrations in whole, unclotted blood (heparinized or EDTA) > 8 ppm are indicative of lead


	Calcium EDTA is chelating agent in all species except birds.

Birds – Dimercaptosuccinic acid 25-35 mg/kg BID for 5 days.

Dx:

 basophilic stippling b/c of RBC turnover
	Sources:

1. Lead arsenate in pesticide

2. Older buildings – putty, shingles, paints, plaster

3. Lead shots

4. Fishing wts

5. Solder

6. Bell clangers

7. Lead acid batteries – cattle

Residue problem b/c stored in bone, kidney and slowly excreted in the bile


AMMONIATED FEED TOXICOSIS

· Anhydrous ammonia is added to hay to improve digestibility and nitrogen content

· If forage is high quality and has a high CHO content, it may undergo chemical change to 4-MEI causing hysteria

· Hyperesthesia, rapid blinking, ear flicking, frequent urination and defecation, dyspnea, circling and convulsions

· Blood ammonia levels are normal

· Tx – sedation and dilute toxic forage w/ normal feed is NOT recommended b/c can get an accumulatory effect

· Maximum rate of ammoniation to avoid toxicity is 3% for poor quality forage and 1% for high moisture forage

GUNSHOT

ERGOT TOXICOSIS

· Includes:

a. Neothypohdium (Acremonium)  - ergovaline (fescue toxicosis), lolitrem (ryegrass staggers via tremorgens)

b. Clavicepts paspali – paspalum staggers; dallis grass, bahiagrass, CNS

c. Claviceps purpurea – ergotism; ergotomine; cereal rye grasses, ingestion of large quantities

· Claviceps purpura

a. Gangrene of extremities

b. Hyperthermia syndrome

c. Reproductive syndrome – abortion, rare, pigs more common by lack of udder development and agalacia

RABIES

Rhabdovirus

100% mortality

Affects all warm blooded animals

Biting, intimate contact transmission introduced into striated muscle

Replicates until reaches nerve ending (tropism for Ach)

Migrates 50-100mL/day in nervous system toward brain (the longer the bite is from the brain, the longer it takes to be fatal!)

Then replicates in limbic system of lower brain – behavior modifications

Then moves to cortex – ‘Dumb rabies’

The moves to salivary gland & is excreted via a bite in extremely high concentrations

DDx:  distemper in racoons; pseudorabies in swine

Clinical signs


Prodomal stage – humans, vague changes in temperament 1-3 days before clinical signs

Furious stage – Dogs, cats, horses, CNS ; loses emotional control – bizarre behavior; will move after anything that moves, will break teeth


Dumb stage – cattle, pharyngeal paralysis, ‘choke’

Wild animals – aberrant behavior, animals come out in middle of day

Drool b/c swallowing is painful

Dx:  IFA test of head to state lab

Protocol –

Confine dog/pet for 10 days after bite; rabies animal will shed virus for 6 days before showing signs.  (4 extra days are precautions)

Need to differentiate between provoked and non-provoked attack and natural behavior of the breed


If vaccinated pet bitten by rabid animal, revaccinate immediately, release to O, and observe for 45 days

If unvaccinated pet bitten by rabid animal, isolate for 6 months and vaccinate 1 month before release

Susceptibility –

Coyotes, Foxes, Skunks > racoons > Dogs > Pigs > Human > Opossums

· Most common sign in cattle is bellowing

BRUCELLOSIS

Bang’s dz, contagious abortion

Causes abortion in cattle

	Brucellosis
	Brucella abortus

Zoonotic
	AI dz

Does not commonly occur w/ natural service b/c it cannot penetrate the cervix
	Infertility for 4-12 months following infection
	Use only semen from Brucella neg bulls


· Bacteria may be found in the uterus during pregnancy

· Brucella is NOT transmitted when AI semen is deposited mid-cervix

· Dx via stomach and lungs of aborted fetus

· Test cow via serum agglutination test from milk, whey and plasma or ELISA  Abs in milk and serum and vaginal mucus

· No tx – vaccinate w/ B abortus strain 19

NOCARDIOSIS

· Chronic infection from soil borne organisms

· Causes generalized, purulent granulomatous nodular lesions

· Cattle are affected most frequently – although seen in many spp

· Mastitis is most common sign

· ADR, fever, ( salivation, lacrimation

· Metastasis to lungs and supramammary LNs

· Can cause bovine farcy – puruelent lymphadentitis and lymphangitis

· Beaded, Gram positive branching filaments, certain degree of acid fast

· Easily cultured on blood ro brain-heart agar for more than 3 days

· Tx successfully w/ udder infusion; Erythromycin and miconazole are most effective

BOVINE CHLAMYDIOSIS

Chlamydial Abortion

· Chlamydia psittaci
· Fecal oral transmission

· Causes seminal vesiculiis syndrome – semen contain chlamydia

· Causes an endometritis and infertility and abortion

· Severe placentitis
· Intracytoplasmic chlamydial inclusion or elementary bodies in chorionic placental epithelial cells 

· ELISA via AB, rise in titier in paired serum sample

Sporadic bovine encephalomyelitis

· Chlamydia psittaci
· Intestinal infection that penetrates the intestinal barrier and established a blood-infectious phase

· Fever w/ good appetite

· ADR, incoordination and staggering

· Vascular damage in many organs – peritonitis, pleuritis, pericarditis

· Tx tetracyclines and tylosin

Intestinal

· Has been isolated in intestine of normal cattle

· New born calves can cause an enteritis along w/ E coli

· Part of FPT – mucoid watery D+

Conjunctivitis

· Infectious dz of cats, lambs, goats and guinea pigs

· Chlamydia psittaci
· Eye infectiouns occasionally transmitted toman

Pneumonia

· Enzootic pneumonia in calves

· Chlamydia psittaci
· GI tracts may be source

Polyarthritis-serositis

· Infectious dz of sheep, calves, goats and pigs

· Chlamydia psittaci
· GI tracts is important source, and cay replicate in synovial membrane

· Stiffness, lameness, anorexia and concurrent conjunctivitis

· Calves 4-30 days old are hunched while standing, joints swollen and painful on palpation

· Navel involvment and nervous signs not observed

· Joint contains excessive, gray/yellow fluid w/ fibrin flakes and plaques, thickened joint capsule

· Arthritis!! In calves!

IONOPHORE / MONENSIN / LASALOCID TOXICOSIS

· Used as an coccidiostat and growth promotant in cattle

· Monensin is also used to tx ketosis, lactic acidosis and bloat

· Cause myopathy

· Horses have highest toxicity – fed in mixing mistakes (cow feed fed to horse)

· Potentiated by Abs and sulfonamides

· Anorexia, cardiac failure, dyspnea, D+, myoglobinuria
· Myocardial necrosis and pulmonary congestion

SODIUM TOXICOSIS

Na chlorate

Na chloride

Na fluoroacetate

Na fluorosilicate


Na chlorate

· Herbicide

· D+ and black erosions of abomasal and duodenal mucosa

· Hburea, anemia and methemoglobinemia

· Somnolence (drowsy) and dyspnea

· Blood , muscle and viscera are very dark

· Tx w/ Na thiosulfate and methylene blue

Na fluoroacetate

· Compound 1080 as a reodenticide

· Is cumulative

· Inhibites aconitase – Myocardial depression w/ ventricular fibrillation and CNS causing convulsions

Na chloride poisoning

· Caused by ingestion of excessive amounts of NaCl OR normal intake but limited water intake

· V+/D+, dehydration, opisthotonus, nystagmus, blindness, convulsions, death

· Polioencephalomalacia

	Caused by water deprivation and (rarely) ingestion of large amounts of NaCl

Hypernatremia causes water to move OUT of brain and into circulation.  Circulation becomes hypotonic in relation to the brain, so water moves into the brain, causing osmotic edema.  Eosinophilia appears to follow increased Na ion levels into the brain
	Grossly is normal or has edema w/ laminar cerebrocorticonecrosis

Micro shows eosinophilic perivasculitis, meningitis, laminar cortical necrosis w/ gitter cells and edema


PSEUDORABIES

· Rare, but Suid Herpesvirus 1 can be spread from the pig to cattle via nasal discharge in contact w/ abraded skin or nasal mucosa

· Causes sudden death

· Intense, local pruritis w/ violent licking, chewing and rubbing of the part

· May cause intesne excitiment  including bellowing and convulsionsm manic behavior, circling and spasm and opsthotonus

· Most cause death

· MAD ITCH

Lesions of feet and teats, HORSES affected too, incidence in herds, decreased milk production, fever, SALIVATION, anorexia, depression.

VESICULAR STOMATITIS

Dx: virus isolation; FA; SN; CF; ELISA; animal inoculation (such as horse or swine).

DDX: FMD (where horses NOT affected; where high mortality).

Tx: palliative (feed soft green grass); astringent mouth washes; ointment on feet and teats; quarantine; recovered animals immune one year.

Misc: CALL STATE VET!!  Rhabdoviridae genus vesiculovirus; via saliva & contact; low mortality (get fever, then recover, then sores); 2 strains (Indiana & New Jersey).

TUBERCULOSIS

· Mycobacterium bovis
· Infected cattle are main source of infection to pigs and all other spp (all ages and all spp!)

· Wildlife are also a reservoir which prevents eradication in some countries

· Transmitted by inhalation or ingestion – drinking water and feed troughs, infected milk, intrauterine infection, feeding TB cattle carcasses, stockmen urinating in cattle environment

· Zebu (Bos indicus) more resistant

· Important zoonosis – consumption of infected milk

· Spread by two stages:

a. Primary complex – lesion at point of entry and in local LN; calcification of lesion 2 weeks later; and spreads to lung or liver

b. Post primary dissemination – discrete nocular lesions in various organs or chronic organ tuberculosis

· Pathognomonic – monocytes and plasma cells surrounded by granulation tissue “tubercle’
· Clinical signs:

a. Progressive emaciation

b. Capricious appetite and fluctuating temperature

c. Chronic soft cough

d. Dyspnea – bronchopneumonia in sheep & goats

e. Crackles over caudal lobes

f. May have infertility or abortion – uncommon

g. Mastitis – important b/c cause of public health; palpate supramammary LNs

h. Painful osteomyelitis in cervical vertebrae in horses

· Tuberculin test

a. Single intradermal (SID) test – intradermal injection of 0.1 mL of tuberculin into a caudal tail skin fold made of bovine tuberculin purified protein derivative (PPD)

b. Reaction is read 48-72 hours later for sensitivity and 96 hours for specificity

c. NVLs – no visible lesion reactors and lack of specificity (M bovis, M avium, tuberculosis, paratuberculosis, Nocardia

d. May not be sensitive to  to old cows or cows which ahbe rectnly calved

e. Cannot retest for 60 days

· Other tests:

a. Short thermal test – intradermal TB (4 mL) injected SQ in the neck which have NO temperature.  If temp at 4,6 and 8 hours later goes above 104(, the animals is a positive reactor

b. Stormont test – same as above, w/ further injection at same site 7 days later, an increase in skin thickness of 5 mm or more 24 hours after 2nd injection is a positive; cannot retest for 6 months

c. Comparative test – Avian and bovine TB are injected simultaneously into two separate sites on same side of neck and read 72 hours later.  Good to differentiate between vaccination against Johne’s and TB

d. Serological tests – Interferone gamma assay

· Other spp:

a. Pigs – SID in base of the ear

b. Horses – SID – false positives occur; smaller doses required, may provoke an anaphylacitic rxn

c. Sheep and goats – Stormont test

· Eradication – test and slaughter

Atypical mycobacterium

· Mycobacterium avium-intracelluar
· Domestic or wild birds are source

· Ubiquitous in nature

· Infection by ingestions 

· Draining LNs of GI tacts; most are subclinical but can cause carcass condemnation

Mycobacterium tuberculosis

· M tuberculosis

· Human origtin
· Usually causes LNs of GI and respiratory system
Skin tuberculosis

· Chronic tuberculoid granuloma lesions of the skin on lower limbs

· Acid fast organsism

· Not pathogenic

· Confused w/ bovine farcy – Mycobacterium farcinogens
Bloody diarrhea, mucosal lesions (hemorrhagic ulcerations), marked lymphadenopathy, mucopurulent nasal discharge, crusty nose, corneal opacity, 6 mo to 2 years of age, dysentery, SHEEP too, dead in two days, vasculitis.

MALIGNANT CATARRHAL FEVER

· Caused by two agents:  Alcelaphine herpes virus-1 (AHV-1) from wildabeast and Ovine herpes virus-2 from sheep

· AHV 

a. occurs in Africa in cattle comingled w/ wildabeast

b. Spread by inhalation or ingestion by young wildebeest in nasal and ocular discharges

· OHV 

a. occurs in USA in low incidence in cattle that comingle with sheep

b. Unknown how it is spread

· Both agents are  fatal
· Some recovered cattle show a persistent viremia

· Considered one of the most important dzs of farmed deer 

· Causes lymphoid hyperplasia and widespread vascular epithelial and mesothelial lesions

· Encephalitis, vasculitis, synovitis (espieciall tibiotarsal joint), Lymphadenopathy

· Different forms of clinical signs:

a. Head and eye form – ocular discharge w/ edema of eyelids, areas of necrosis on the hard palate, gums and gingiva, mucosa splits easily;  opacity of the cornea is always present, and persistant bilateral ocular leukomata
b. Peracute – dyspnea, acute gastroenteritis

c. Alimentary tracct – looks like head and eye only with marked D_

d. Mild form – fever, milkerosions in oral and nasal mucosa

· Dx via whole blood, nasal swabs or washings, LN biopsy w/ pathognomonic histologic lesions of  necrotizing vasculitis
· Dx serology w/ competitive inhibition ELISA or PCR for detection of viral nucleic acid

!

GOSSYPOL TOXICOSIS

· From cotton seed seeds and hulls

· Causes damage to myocardium and liver
· Preruminant calves most susceptible

· Most outbreaks refere to pigs

· Thin, exercise intolerance, dyspnea, jugular vein distension, reduced fertility in bulls, generalized edema
· Feeding WCS meal to rams and bulls is not recommended b/c of risk of spermatogenic damage
· Adding to diet will protect:
a. iron to pig diet
b. cations
c. Ca carbonate – prevents repro effects in cattle
d. Cookiing in Ca hydroxide or Ferrous sulfate
BOTULISM

· Clostridium botulinum neurotoxin

· Spore forming anaerobe can suvive in environment for 30 years

· Animal dz from subtypes B, C & D

· Type B – not found in south, horse

· Type C – acid soils in Gulf coast, cattle and sheep

· Type D – alkaline soils in the west, cattle and sheep

· Forage botulism

a. ingestion of preformed toxin in spoiled stored forages or decaying vegetable material

b. Usually cereal or big bale silage

c. Most type B

d. Horses are most susceptible

· Carrion associated botulism

a. Animals on pasture

b. Includes dead animals and birds

c. Most type C & D

d. Can persist in carcass for at least one year

e. Poultry manure and ensiled poultry litter used as feed or fertilizer

f. Phosphorus deficient diet (cattle) or Protein deficient diet (sheep)

g. Drinking from lakes w/ avian botulism has been a source

· Wound botulism

a. rare but recoded in horses following castration or injection abscess

· Causes Shaker foal syndrome in horses (type B)

· Most common in birds

· Txoin binds to receptros on nerve ending, is internalized and interferes w/ Ach at the neuromuscular junction causing lfaccid paralysis

· Animal dies of respiratory paralysis

· Progressive symmetric muscular paralysis

· ‘Limber neck’ in sheep

· Muscle tremor – foals

· Dx:

a. detection of toxin using mouse bioassay

b. spores in the feed or feces of affected animals

c. Ab via ELISA

· Tx

a. Supportive fluid therapy

b. Polyvalent antiserum – early

c. Mineral oid – consitpation

d. Bladder catheterization

e. Avoid drugs that deplete neuromuscular junction (Ach)

OCHRATOXIN TOXICOSIS

BOVINE SPONGIFORM ENCEPHALOPATHY

· Occurred in United Kingdom when meat and bone rendering processing changed from organic solvent to steam

· Scrapie changed spp

· Possible zoonotic
· Incubation is 2-8 years
· Spongiform encephalopathies have also been identified in ungulates and domestic cats and zoo felids (Feline spongiform encephalopathy) and ther is a Transmissible mink encephalopathy in the US in subclinical form

· Clinical signs – nervousness, aggression, abnormal posture, incoordination, difficulty rising, ( milk prod

· Case fatality is 100%

· Pathognomonic signs in the Brain will have bilaterally symmetric intracytoplasmic vacules in neurons and degeneration of gray matter

· Dx via demonstration of prion protein PrPSc

· Variant Creutzfeld-Jakob disease – human form similar to FSE and BSE

ANTHRAX

· Bacillus anthracis
· Reportable dz

· ‘Anthrax belts’ – enzootic

· Spores can be picked up directly from the soil, fodder from infected soil, contaminated bone meal or protein, or from infected excreta

· Transmission:

a. Inhalation – minor importance

b. Ingestion – causes most death

c. Through the skin

· Outbreaks occur after a major climate change

· Important cause of fatal human illness

· Organism is resistant to phagocytosisi b/c poly-D-glutamic acid capsule

· Produces a lethal toxin which causes edema and tissue damage and death 

· Death from shock and acute renal failure and termnal anoxia

· After death

a. discharges of blood form orfices of the body

b. absence of rigor mortis

c. Gaseous decomposition 

d. CARCASS SHOULD NOT BE OPENED IF ANTHRAX IS SUSPECTED

e. Blood will not clot

f. Spleen is soft, large and looks like blackberry jam

· DO NOT TAKE BLOOD FROM AN ANTHRAX SUSPECT B/C RISK TO YOU

· Vacicnation w/ modified live ‘Sern avirulent spore vaccine does not present a hazard to humans

Disposal of infected animals is the biggest single factor in the prevention of spread of dz – should be buried at least 2 meters deep or burned

BABESIOSIS - Texas cattle tick fever, Redwater dz

· Babesia bigmina and bovis
· In the horse, is equine piroplasmosis

· Ticks (Boophilus) is natural vector

· Infected adults can be carriers for life

· Iatrogenic infections via contaminated needles and sx instrument

· Zebu are relatively resistant b/c they have a resistance to ticks

· Strong immunity occurs after natural infection

· Clinical signs:

a. Intravascular hemolysis

b. High fever

c. ADR

d. Jaundice

e. Dark-red to brown urine

f. Abortion

g. May show CNS signs w/ Bigemina w/ cerebral babesiosis

· Giemsa stain on blood smear in RBCs

· Complement fixation test most common serologic test

· Tx is a babesidcide - Diminazen aceturate, Imidocarb, Amicarbalide and phenamide

· Prevention includes giving the vaccination at the same time as a babesidide

RINDERPEST

· Cattle plague

· Rinderpest virus (morbillivirus)

· The need to combat the disease was instrumental in the establishment of the first veterinary school in 1762  in Lyon, France

· All ruminants and pigs are susceptible

· Virus is ecreted by infected animals in ruine, feces and nasal discharges and perspiration

· Transmission occurs through contaminated feed or by inhalation 

· Cannot persist outside the body

· Clinical signs:

a. high fever

b. Oculonasal discharge

c. Slaivation

d. Ulcerative stomatitis

e. D+

f. Dehydration and death

· Causes necrotic stomatitis and esophagitis, ulcerative and hemorrhagic enterocolitis and massive necrosis of lymphocytes in Peyer’s patches, LN and spleen

· Dx via virus isolation, serology and immunohistochemistry

· Effectively controled by slaughter and rigic quarantine measures

· Annual vaccination and surveillance

FOOTROT

· Fusobacterium necrophorum
· Necrotizing dermatitis in interdigital space w/ characteristic odor

· Caused by wet, unhyginic or abrasive conditions

· More common in dairy cattle in first month of lactation and beef cattle on irrigation

· Clinical signs of severe foot lameness, fever and swelling of coroent and claw

· Typical lesion in skin at top of interdigital cleft 

· Long continued irritation may cause interdigital fibroma (see below)

· Tx Abs and local tx of foot lesion

· Cu sulfate may be used

· Bandage to keep clean and dry

Ulcerative or proliferative lesions /  raised papules or erosions in the mouth, YOUNG CATTLE, incidental finding, common, asymptomatic.

BOVINE PAPULAR STOMATITIS  (fyi)

DDX: need to differentiate from chlorinated naphthalene poisoning or BVD / VS.

Tx: not needed.

Prevention: vaccinate SHEEP & GOATS.

Misc: paraPOXvirus; related to contagious ecthyma (orf) of sheep and goats; human lesions; low mortality; high morbidity.
CANINE  (27%)
Large volume of watery feces, 2-3 X/day frequency, sometimes vomiting, sometimes gas, weight loss common.

DIARRHEA (small intestinal)
Scant volume of watery feces, >3 X/day frequency, mucus common, tenesmus common.
DIARRHEA (large intestinal)
Dx: Physical examination; rectal examination (malignant tumors of colon palpable); fecal ELISA (check parvovirus infection early on); fecal float (look for GI parasites early on) including ZnSO4 (for giardia – must do a minimum of 3 to rule out) regular float (for coccidia [isospora], cryptosporidia, hookworms, roundworms, whipworms); fecal smear (for giardia and other protozoa); hemogram (lymphopenia/hypocalcemia/hypocholesterolemia(lymphangectasia;    eosinophilia(inflammatory bowel disease or addisons;    microcytic hypochromic anemia with thrombocytosis(iron deficiency caused by blood loss;     left shift(severe inflammation & possibly infection);  chemistry panel ( hyperkalemia/hyponatremia(addisons;    hypocalcemia(lymphangectasia from low calcium from decrease in vitamin D absorption;     hypoproteinemia(PLE such as IBD or lymphangectasia;    hypocholesterolemia(lymphangectasia;     increased liver enzymes(increased number of toxins going to liver);  radiographs / ultrasound (used to rule out obstruction, foreign body, intussusception;   focal or diffuse haziness(peritonitis;   dilatations( obstruction either FB or intussusception just caudal to the dilatation;   placations(liner foreign body);   serum TLI (trypsin is normally secreted by pancreas into duodenum and some leaks back into blood stream; if less trypsin made, less will leak back into blood; dx of EPI made when <2.5 ug/L); serum folate & B12 (high folate and low B12/cobalamin with increased breath hydrogen(bacterial overgrowth which is not a primary disorder; it’s associated with malabsorption, maldigestion, altered motility or impaired gut immunity; bacteria synthesize folate, tending to increase serum folate and bind cobalamin causing vit B12 malabsorption);  endoscopy & colonoscopy with biopsy (if suspect tumor or lymphangectasia or IBD or histiocytic colitis, do full thickness biopsy);  response to a controlled diet (novel dietary protein); fecal culture (check to see large intestinal C. perfringens, Salmonella, C.jejuni, and Yersinia).

DDX, ACUTE DISEASE: dietary (hypersensitivity/allergic, intolerance, sudden diet change, food poisoning), drug (NSAID) ingestion, antibacterial ingestion, toxin (insecticide) ingestion, infectious viral (parvovirus, coronavirus, paramyxovirus, adenovirus), infectious bacterial  (Salmonella, Campylobacter, Clostridium, E. coli), acute pancreatitis, anatomic (intussusception), metabolic (hypoadrenocorticism), parasites (helminthes- [Toxocara canis roundworms, Ancylostoma caninum hookworms, Dipylidium caninum tapeworms], coccidia [Isospora canis & Cryptosporidium], giardia), rickettsial (salmon).

DDX, CHRONIC DISEASE, SMALL INTESTINAL: MALDIGESTION:  EPI ( progressive loss of exocrine pancreatic acinar cells leading to failure of absorption because of inadequate production of digestive enzymes; functional reserve of pancreas is considerable and signs of EPI don’t occur until large population of gland has been destroyed; in dogs, it’s pancreatic acinar atrophy especially in german shepherds);      MALABSORPTION: lymphangectasia (each villus is supplied with a lacteal that gets dilated in this disease, so lymph that’s high in protein & cholesterol & lymphocytes leaks back into the gut so gets hypoproteinemic & hypocholesterolemic & lymphopenic, common in small terrier breeds such as yorkies and malteses, poor long term prognosis), neoplasia (intestinal lymphosarcoma [mucosal & submucosal infiltration of neoplastic lymphocytes, weight loss, chronic diarrhea, progressive inappetance, biopsy, poor prognosis], intestinal adenocarcinoma [common in middle-aged to older, locally infiltrative so maybe get perforation and peritonitis or partial obstruction, u/s or rads for nonpalpable masses, treatment is surgical, remission only six months], inflammation (idiopathic lymphocytic-plasmacytic enteritis [of cells most typical of mucosal infiltrate, hard to tell from intestinal lymphoma, treatment same as IBD], hereditary form of LPE which is Basenji enteropathy [treatment unsuccessful, death), eosinophilic enteritis [second most common form of IBD, diet/allergic related, treatment is hypoallergic diet and immunosuppression], granulomatous enteritis [rare form of IBD, mucosal infiltration of macrophages forming granulomas, resembles human crohns, bad prognosis], immune-mediated, allergic), infection (small intestinal bacterial overgrowth (SIBO-young, large breed dogs, esp. german shepherds where chronic intermittent diarrhea with weight loss and failure to thrive are common, duodenal juice culture >10 to the fifth, antibiotic responsive with metronidazole and tylosin)), partial obstruction (FB [with obstructions, might see hypochloremia and hypokalemia] or intussusception), metabolic (hepatic, cardiac, addisons, hyperthyroidism), IBD (probably the most common cause of chronic vomiting and diarrhea in dogs, a biopsy-driven histological diagnosis, signs may wax & wane, maybe with precipitating stresses or dietary changes, thickened bowel loops possible, if severe, then weight loss & hypoproteinemia & ascites, treatment is chicken & rice (high digestibility) & prednisolone (a glucocorticoid) at 2-4 mg/kg PO BID for 2-4 weeks then tapered slowly & sulfasalazine as anti-inflammatory to gut).

DDX, CHRONIC DISEASE, LARGE INTESTINAL: neoplasia (diagnosis by colonoscopy biopsy, prognosis guarded for malignant ones, adenocarcinoma, lymphosarcoma, adenomas (aka adenomatous polyps), obstruction (ileocolic intussusceptions [most common type of obstruction, young dogs, maybe scant bloody diarrhea and vomiting, barium enemas to diagnose and ultrasound preferably, surgical treatment], cecocolic intussusceptions [infrequent]) , bacterial colitis (clostridial perfringens colitis [spore-forming gram positive anaerobic rod, treated with tylosin & amoxicillin & lifetime high fiber diet], salmonellosis [gram negative anaerobic rods, s.typhimurium most common in diarrhea dogs, transmissible to people, bad septecemia may resemble parvovirus with its neutropenia, symptomatic treatment ok], c.jejuni [motile curved gram negative anaerobic rod, especially <6 months age, fecal mucus & blood, treatment is erythromycin], yersinia [motile, gram negative anaerobic coccobacillus, rare in dogs, treatment is TMS or tetracyclines], e.coli [treatment is supportive] ), parasitic colitis (trichuris vulpis whipworms [specks of blood in stool, may look like addisons after worms cleared, treatment is fenbendazole], balantidium coli [large ciliated protozoan, if around pigs, treatment is metronidazole], trichomoniasis [treatment is metronidazole]), fungal/algal colitis (histoplasmosis [predominates with disseminated disease, may be mild chronic diarrhea or severe tenesmus /hematochezia/weight loss, diagnosis requires finding the yeast so should do colonic or rectal mucosal cytology, treatment is itraconazole or amphotericin B], pythiosis [in southeastern united states or Midwest, diagnosis by surgical biopsy and demonstrating hyphae, surgical resection is curative], inflammation (immune-mediated such as histiocytic or allergic, acute colitis [generally self-limiting, causes may be diet allergy, dietary intolerance, bacterial toxins, foreign material, hair, bacteria/parasites/viral; may see fecal mucus and hematochezia; supportive care & reduced oral intake for 1-2 days to minimize the amount of stool passing through the colon, idiopathic inflammatory bowel disease denotes a spectrum of chronic inflammatory disorders of the GI tract of unknown cause and pathogenesis, management is hypoallergenic diet for 6-10 weeks & fiber supplementation to increase fecal consistency plus improve abnormal colonic motility & corticosteroids orally at 1 mg/lb & sulfasalazine at 10 mg/lb OR metronidazole at about 10 mg/lb OR azathioprine in refractory cases, examples include: lymphocytic-plasmacytic colitis [the most common IBD of cat and dog colons, increased risk for german shepherds, boxers, need biopsy via colonoscopy so may see increased mucosal friability and maybe erosions], eosinophilic colitis [don’t know if it’s a variant of IBD or an allergic manifestation to dietary or parasitic antigens, may see eosinophilia, need biopsy], chronic histiocytic ulcerative colitis [boxers predisposed especially if male less than one year old, prognosis is poor], suppurative colitis [has been associated with bacterial—clostridium or campylobacter jejuni—colitis], granulomatous enterocolitis [associated with ileocolic obstruction]), fiber responsive IBD (aka irritable bowel syndrome, helped by dietary fiber supplementation, some patients respond to one fiber type but not to another, psyllium “metamucil” has soluble and insoluble characteristics, may need lifelong therapy).

 DDX, OTHER CAUSES OF DIARRHEA: pancreatitis (may be bloody; diarrhea resolves as pancreatitis resolves), neurological disorder (especially if on high doses of steroids).

Digested food coming out of the mouth, abdominal retching, bile tinged feed, salivation.

VOMITING
Vomiting 

#1 Step – Differentiate between Dysphagia v. Regurgitation v. Vomiting

· Dysphagia – drooling, ptyalism, exaggerated swallowing movements, multiple attempts at swallowing, head an neck is extended, drops food, may see respiratory signs b/c of aspiration

· Regurgitation – same signs as above but food comes back up, may be delayed up to hours, may be tubular form; caused by esophageal disease; may see respiratory signs b/c of aspiration

· Vomiting – neural reflex initiated by CTZ, forceful; expulsion of ingesta outward, nausea (prodomal signs), restlessness, hypersalivation, aspiration rarely occurs

Dysphagia

· drooling, ptyalism, exaggerated swallowing movements, multiple attempts at swallowing, head an neck is extended, drops food, may see respiratory signs b/c of aspiration

· Three phases of swallowing:

a. Oral – voluntary prehension and bolus of food into the oropharynx

b. Pharyngeal – contraction of pharyngeal muscles & movement to the crycopharyngeal sphincter; inhibition of respiration

c. Crycopharyngeal – relaxes crycopharyngeal sphincter and moves along bolus

d. Esophageal – closes crycopharyngeal sphincter and initiates 1( and 2( peristaltic waves, releaxes esophageal sphincter

e. Gastroesophageal phase – relaxes LES as bolus approaches and rapidly closes LES after bolus passes

· Nerves involved in swallowing: V (facial, motor), VII (trigeminal, sensory), IX (glossopharyngeal), X (vagus), XII (hypoglossal)

Diseases of the pharynx:

a. RABIES

b. Obstructive disease of brachycephalics

c. Pharyngeal mucocele

d. Nasopharygneal polyp

e. Foreign body

f. Neoplasia/granuloma 

g. Neuromuscular dysphagia - central lesion in the brainstem, peripheral neuropathy (botulism, tetanus, polyradiculoneuritis, tick paralysis), Myasthenia gravis

h. Hypothyroidism

i. Pharyngitis

j. Abscess

k. Trauma

Regurgitation

· same signs as above but food comes back up, may be delayed up to hours, may be tubular form; caused by esophageal disease; may see respiratory signs b/c of aspiration 

· Usually indicative of esophageal disease

· In the dog, striated muscle is throughout the entire length of the esophagus

· In the cat, there is striated muscle in the proximal 2/3, and smooth muscle in the distal 1/3

· Innervated by the vagus

· During the esophageal phase of swallowing (see above) sensory receptors stimulate nucleus solitarius – a defect here may be responsible for idiopathic megaesophagus

Diseases of the esophagus

a. Esophagitis

b. Spirocirca lupi

c. Foreign body

d. Vascular ring anomaly – Persistent right aortic arch, double aortic arch, anomalous left subclavian artery, aberrant right subclavian artery

e. Stricture (sx, foreign body, trauma, caustic agents, esophagitits

f. Extraluminal obstruction – mediastinal mass, thryoid tumors, SqCC, foreign body abscess, fungal granuloma, heart base tumors, thymomas, hialar lymphadenopathy

g. Hiatal hernia - 

h. Diverticulum – pulsion, traction

i. Bronchial esophagial fistula

j. Megaesophagus – Congenital, acquired, idiopathic

· Myasthenia gravis

· Hypoadrenocorticism

· Hypothyroidism

· Systemic lupus or other immune-mediated dz

· Toxin – lead, thallium, cholinesterase inhibitors such as Atropine or glycopyrollate

· Peripheral neuropathy – botulism, tetanus, polyradiculoneuritis, tick paralysis

· Canine distemper

· Polymyositis – toxoplasmosis, neosporum

· Thymoma

· Dysauromia

k. Toxins, caustic agents

l. Neoplasia – Sarcomas from Spirocirca lupi infection, SqCC, osteosarcoma, fibrosarcoma, carcinoma, leiomyomas

Dx

1. PE and history

2. Neuro exam

3. Survey films

4. Esophagram

5. Fluoroscopy

6. Endoscopy

7. Esophageal manometry

Tx

Metochlopramide (Reglan() stimulates distal esophageal peristalsis

Anticholinergics (Atropine() decreases LES pressure

Calcium channel blocker (Nifedipine() decreases LES pressure

Vomiting

· Controlled by CTZ of the medulla

· If comes from the pylorus, then H+ are loss and induces a metabolic alkalosis

· If comes form the proximal duodenum, then water and electrolytes are lost

· If comes from the distal small intestine, then loss of bicarb, and acidosis can occur

DDx

1. Enteritis – Non-specific acute gastritis

2. Gastritis

3. Diet

4. Parasites – young animals

5. Gastric or intestinal obstruction

6. Pancreatitis – trypsinogen (along with phospholipase A, elastase, lipase and colipase) is activated causing autodigestion of pancreas

7. Liver dz – nitrogenous waste productes causes GI ulceration

8. Hypoadrenocorotism – Addisons; glucocorticoid deficiency ( V+

9. Hypercalcemia

10. Uremia

11. DKA

a. diabetic ketoacidosis; insulin resistance b/c ( in diabetogenic hormones (epinephrin, glucagon, cortisol, growth hormone, FFAs, AA, metabolic aciodsis

b. This stimulates lipolysis which induces a ketogenesis and gluconeogenesis causing a hyperglycemia

12. Hyperthyroidism

13. Feline heart worm dz – chronic V+ in the cat

14. Colitis

15. Gastrinoma – Zollinger-Ellison syndrome

16. Gastric/duodenal ulcers

17. Neoplasia – gastric, intestinal, liver, pancreas

18. Chronic renal failure – uremic toxins ( serum gastrin which irritates the stomach

19. Parvo – Ondansetron is a good choice

Tx

· Fluids (Ringers for acidosis, Saline for alkalosis) 

· NPO, then water and bland diet

· Remove offending agent

· Antiemetics (BAD MOP)

a. Chlorpromazine (thorazine()

b. Prochlorpromazine 

c. Metochlopramide (Regland)

d. Butorphanol

e. Ondansetron – good for Parvo

· Antacids

a. H2 blockers (Cimetidien, Ranitindin, Famotidien

b. Proton pump inhibitor – Omeprazole

· Atropine – don’t use b/c paralyzes the gut and creates an ileus

· Antibiotics – melena or hematemesis (proof of breakdown of mucosa integrity)

· Cytoprotecitve agents – ulcer tx

a. Sucralfate 

b. Misoprostel – PGE analog, good for NSAID –induced ulcers

Head shaking, painful, head tilt, ear scratching, periauricular excoriation, malodor, discharge.

OTITIS EXTERNA / MEDIA

Predisposing factors: poor canal ventilation (bassett hound pendulous pinnae increases humidity, long narrow angular canals, canal obstruction), bacteria are part of normal ear flora (staph, strept, malassezia), underlying skin diseases (pruritic skin conditions), otitis media, seborrhea, swimming.

Causes: foreign body (foxtails, very painful, can puncture tympanum, unilateral), bacteria (mixed bag of: staph intermedius, strept, pseudomonas, proteus), yeast (malassezia pachydermatitis), fungus (aspergillus, an opportunistic fungus), mites (mostly in cats who get otodectes cynotis), ticks (otobius megnini larvae & nymphs infest ear canal & feed on lymph), allergic (inhalant allergies, food allergies & contact allergies all can manifest as otitis), endocrinopathies (hypothyroidism, sertoli cell tumor, ovarian imbalances – most likely from changes in keratinization & glandular secretions), seborrhea complex (a ceruminous otitis externa), neoplasia (ceruminous gland adenomas, find pendulous mass in external ear canal especially in bassett hounds).

Dx: general physical examination (conditions affecting external ear may involve other parts of body), otic examination (external auditory orifice having excess hair or foreign bodies), otoscopic examination (describe condition and width of canal, appearance of debris or discharge [dark brown waxy=malassezia; dark yellow to light brown=gram positive staph or strept; pale yellow thick cheesy=gram negative pseudomonas or proteus; dark brown to black coffee grounds=mites]), direct smear cytology (collect discharge on cotton-tipped applicator & roll on glass slide & diff-quik & examine under microscope), culture & sensitivity (questionable value because antibiotic disks correspond to serum drug levels not topicals), biopsy, radiology (if suspect internal ear involvement).

Tx: clean ears (pluck hairs if needed, remove foreign body, flush canal, cleanse canal, dry canal, re-examine, topical meds), flush ears (IF TYMPANUM is INTACT can flush canal with dilute antiseptic – 10% betadine – after breaking up waxy stuff with a ceruminolytic solution such as sebumsol or DSS, rinse well; if ruptured tympanum, use gentle isotonic saline flushes with external massage or use bulb syringe), otic medications (anti-inflammatory usually, antibiotic/antifungal solutions, re-evaluate in 4-7 days and weeks thereafter) … owner must clean ears 1-2 times daily for several weeks with a cleaning+drying agent such as alcohol and apply topical anti-inflammatories (such as corticosteroids), topical antibacterials (aminoglycosides [cause ototoxicity if ruptured tympanic membrane or for too long], polymixin B [gram negative spectrum], chloramphenicol [broad spectrum]), topical antifungals (imidazoles [miconazole clotrimazole], cuprimyxin [broad spectrum], chlorhexidine [.5% in propylene glycol], amphotericin B [fungizone cream or lotion good against aspergillus for chronic infections]), +/- systemic antibiotics (if ruptured tympanum or chronic recurrent problems).

Misc: external ear canal has a vertical and horizontal component and is lined by a modified squamous epithelium containing numerous sebaceous and ceruminous glands; usually involves infection with mites, bacteria and/or yeast; mite infection usually is primary; bacteria and yeast infection is usually secondary; the predisposing factor alters the ear canal environment allowing opportunistic infections and pathologic changes that often prevent an uncomplicated resolution of the ear inflammation; 

NUTRITION FOR LIFE STAGES & SPECIFIC SITUATIONS

What is the relationship between large dogs and small dogs with hydration

Not a linear relationship

The larger the animal, the less proportionally they need in calories and water

What is maintenance fluids for small animals

66 ml/kg

However, as the previous question states, may be too much for large dogs

What is surgical hydration infusion for small animals

11-22 ml/kg/hr

What is BER

Basal (resting) Energy requirement – usually 12 hours after feeding, following sleep and a thermoneurtral condition

BER = 30 x Kgbw + 70

BER = 70 x Kgbw0.75 

Second one is much more accurate

What is MER

Maintenance (daily) energy requirement

Adds needs for moderate activity of gathering food

MER (dog) = 1.8 x BER 

MER (cat) = 1.4 x BER

What is TER

Total Energy Requirement

Includes ‘life factors’

TER (hospitalized)  = BER x Illness factor

TER (at home) = MER x Illness factor

What is the illness factor for sepsis

1.2

Why try to feed the least calories

Cost

Which life factor is the highest

Sledding

Peak lactation

What is important to remember when feeding a kitten

Stomach has very small volume so must increase the density of the food

What is a neutraceutical

Potential, rather than established benefit

Ex: Herbs, vitamins, immunomodulators, performance enhancers, chondroprotecive agents

What are the special amino acid requirements for dogs and cats

Dogs need:

Arginine

Glutamine – enterocyte health via chyme coating

Butyrate – bacterial fermentation for fiber

Linoieic and alpha linoleic acid – fats

Eicosapentaenoic

Cats – Taurine

What are the energy comparisons of protein, fat and CHO

Protein – 4 Kcal/gm

Fat – 9 Kcal/g

CHO – 4 Kcal/g

What are the protein requirements for dogs and cats

Dogs = 4g/kg/day

Cats = 6 g/kg/day

What is the ideal BCS for small animals

3/5

Subclinical failure to thrive, only sometimes diarrhea and weight loss.

TAPEWORMS

Types: dipylidium caninum (most common; heavy infestations associated with diarrhea, weight loss, failure to thrive), echinococcus granulosus (uses dogs as definitive hosts and humans and sheep as intermediate hosts; most frequent if around sheep; important because of zoonotic potential), taenia pisiformis.

Dx: identify segments in feces or on anus; fecal float (visualize ova egg capsules in proglottids); rarely pathogenic; e.granulosus is not associated with clinical signs.

Tx: praziquantel (Droncit) once; control fleas and rodents in environment.

Misc: posterior segments of adult worms passed in feces, eggs ingested by intermediate host (flea, rodent) where they develop into larval tapes (metacestodes) whom are ingested by dog;  settle in small intestine; no clinical problem, but just aesthetically unpleasing for owner.

Decreased skin turgor, tachycardia, vasoconstriction ( pale mucous membranes, long CRT, cool appendages), oliguria, high urine specific gravity, poor pulse quality.

DEHYDRATION/FLUID THERAPY

Shock therapy with crystalloid fluid: (no head trauma or pulmonary edema)

Dog – 90 mL/kg/hour

Cat – 60 mL/kg/hour

Blood transfusion (PCV < 20%)

20 ml/kg fresh whole blood

15-30 ml/kg Oxyglobin

Shock therapy for head trauma or pulmonary contusions:

Hypertonic saline + Hetastarch or dextran

Total dose = 5 ml/kg

Draw up 1/3 volume as 23% saline, 2/3 as colloid

Small volume resusitation:

5ml/kg IV hetastarch or dextran

Repeat every 5-10 minutes until HR, pulses and color improves

Crystalloids

Run very fast

Doesn’t stay in vascular space, so need to give 3-4 times what they have lost

Avoid in animals w/ interstitial edema:

1. head trauma

2. pulmonary contusions

3. hypoproteinemia

Lactated Rings

Buffered pH of about 7.4 which is good for acidosis

The lactate in Lactated ringers is converted to bicarb for acidosis

Latate is metbolized in the liver and has calcium

Normalsol R

Buffered pH of about 7.4 which is good for acidosis

The acetate in normalsol R is converted to bicarb for acidosis

Acetate is metabolized in the muscle and has magnesium

0.9% NaCl

Not buffered, so good for alkalosis

5% Dextrose in water

Hypotonic solution

Don’t use in shock

Causes lysis of RBCs

0.45% NaCl

Hypotonic solution

Na overload

Don’t use in shock, heart failure, or pulmonary edema

Good for maintenance fluids (Add 20 mEq/L of K+)

Colloids

1. Contain large molecules (albumin) that cause retntion of fluid in the vascular space

2. Increases oncotic pressure b/c are not filtered in the glomerulus

3. Give smaller volume to restore circulation:

a. 20 mL/kg/day

b. 10 mL/kg/day

4. Indications:

a. Hypoproteinemia

b. 3rd space loss

c. Head trauma, pulmonary edema

d. Capillaries leaky

e. SIRS

5. Examples:

a. Hetastarch

b. Dextran 70

c. Whole blood – if PCV drops below 20% and TP < 3.5 (1 mL of blood per pound will raise hematocrit 1%) then give 20 mL/kg

d. Oxyglobin – same as above at a rate of 15-30 ml/kg

e. Whole plasma

6. If there is evidence of ongoing blood loss into the abdominal cavity, a snug compressive bandage should be applied, being careful not to impair respirations

Hypertonic Saline

1. Pulls fluid out of interstitial space (7%)

2. Used w/ colloids

Failure to thrive, diarrhea, weight loss.

ROUNDWORMS

Types: ascarids (toxocara canis, toxascaris leonina).

Dx: fecal float (ova 70-75 um).

Tx: fenbendazole (Panacur) or pyrantel pamoate (oral Strongid or Nemex); in adults, give two doses of pyrantel pamoate 10-14 days apart; also can be used in puppies starting at 2-5 weeks of age; if puppy 2-3 weeks old, deworm, then every two weeks until worms are gone.

Misc: life cycle: adult worms lay eggs in SI which are shed in feces where they embryonate and are ingested by dogs; if <3 months old, undergo tracheal / visceral migration (larvae migrate from stomach to liver to lungs where they are coughed up and swallowed and end up in SI); if >3 months old, larvae may undergo tracheal migration but are more likely to encyst in muscle then activated during pregnancy; eggs are very resistant and survive for years in the soil; roundworms cause problems in PUPPIES where they can cause stillbirth, emaciation, pneumonia, coughing, vomiting, diarrhea, unthriftiness, death; and the bitch may abort;   ZOONOSIS: visceral and ocular larve MIGRANS.

Pruritis distributed in the facial, pedal & axillary area, occasionally reverse sneezing, >6 months old, symptoms begin at 1-3 years of age, increased incidence of corneal trauma and cataracts, rarely rhinitis & conjunctivits, recurring ear infections.

ATOPY

Pathogenesis:  susceptible animals become sensitized to environmental allergens by producing allergen-specific IgE, which binds to receptor sites on cutaneous mast cells; further allergen exposure (inhalation, percutaneous absorption) causes mast cell degranulation, which is a type 1 immediate hypersensitivity reaction and results in the release of histamine, proteolytic enzymes, cytokines, chemokines, and many other chemical mediators; non-IgE antibodies (IgG) and a late-phase reaction (8-12 hours) may also be involved.

CAUSES:  airborne pollens (grasses, weeds, trees), mold spores, house dust mite, animal danders, insects (?).

DX:  IDST (inject aqueous antigens intradermally and compare results with saline, the negative control, and histamine, the positive control; see wheal if positive but only tells you that animal has skin-sensitization antibodies and not necessarily that the skin problem is due to atopy), response to steroid therapy good, ELISA / RAST (measures SERUM levels of allergen specific IgE; has frequent false positives).

TX: keep dog comfortably pruritic; avoid allergens (if has many allergies, by reducing one, may help a lot, called threshold phenomenon);  immunotherapy / hyposensitization (present allergens sq so that IgG is made instead of IgE so it can bind allergen before reaches skin; needs twenty sq injections alternate days and then maintenance injections; effective in 60% animals); medical therapy with steroids (short-acting pred or methylprednisolone PO; for short term itch cycle; when take off, do slowly); therapy with antihistamines (only 10% effective; examples are benadryl (diphenhydramine) or hydroxizine); derm-caps (omega 3 & 6 fatty acids; anti-pruritic).

Granulation tissue present over old wound

WOUND HEALING

FOUR STAGES:  

1) INFLAMMATION:  initially vasoconstriction, minutes later vasodilation; within 30 minutes, leukocytes (mostly neutrophils) migrate through the vascular basement membrane into wound.  

2) DEBRIDEMENT:  monocytes go to wound (now are macrophages) and phagocytose necrotic debris; some might gather and form giant cells.

3) REPAIR:  about 3 days post injury, mesenchymal cells transform into fibroblasts (which lay the foundation for cell migration); first lays fibrin, then later collagen; plus angiogenesis; granultaion tissue is fibroblasts and vessels; plus epithelial cell migration (keep in mind, need granulation tissue for epithelialization so dead necrotic tissue or severely infected tissue with no granulation tissue will not epithelialize over);  a properly closed surgical wounds’ cells will contact within 48 hours.

4) MATURATION:  collagen fibers and fibroblasts reorganize and align better; never as strong as original tissues.

Pruritis with papules and crusts, located dorsal lumbosacral, caudomedial thighs, ventral abdomen, flank, neck, seasonal signs (summer and fall), greater than six months old.

FLEA ALLERGY DERMATITIS
LIFE CYCLE: adults eat, mate and reproduce ON DOG; eggs fall onto floor and carpet and soil; eggs hatch in 2-10 days; resulting larvae feed off flea feces on floor and carpet and soil then pupate within 5-11 days; adults emerge from pupate cocoon in 5-140 days; whole life cycle lasts from as little as 14 days to 174 days (half a year); average is 3-4 weeks.  Fleas thrive best is warm humid and moist conditions and won’t emerge from cocoon if cold out (almost hibernate during the winter).

DDX: food allergy, atopy, sarcoptic mange, cheyletiellosis, primary keratinization defects.

DX:  1) morphology and distribution of lesions  2) see fleas and/or flea dirt  (keep in mind, flea bites may keep the dog itchy for up to 2 weeks after the last bite; also, for every one mature flea seen, there are 100 immature fleas in environment)   3) IDST (80%   of FBHS is both immediate and delayed)   4) eosinophilia (variable)   5) response to therapy.

TX:   FLEA CONTROL: systemic: program (lufenuron – oral; prevents eggs from hatching);   topical: advantage (imidocloprid – kills adults; if swim, need it more often);  frontline (fipronil – kills adults and ticks);  revolution (selamectin – kills adult fleas AND prevents flea eggs from hatching for one month; prevents heartworm; treats ear mite otodectes; treats sarcoptic mange; controls dermacentor ticks);  pyrethrin spray (repels or prevents fleas from getting on dog);   ENVIRONMENTAL CONTROL: vacuum all carpets and wash all bedding; use boric acid (sodium polyborate) on carpet; spray yard with insecticide such as organophosphate malathion.

Open wound through the skin

SKIN LACERATION (such as from acute trauma)
UNCOMPLICATED SIMPLE LACERATION:  do complete closure

DEEP LACERATION:  lavage, debride and close

GROSS CONTAMINATION:  primary closure not indicated

Papules, pustules, hemorrhagic bullae, crusts, epidermal collarettes, circular erythematous or hyperpigmented spots, target lesions, alopecia, moth-eaten hair coat, scaling, lichenification, abscess, furunculosis, cellulitis.

PYODERMA
PATHOPHYSIOLOGY:  skin infections occur when surface integrity of skin has been broken, skin has become macerated by chronic exposure to moisture, normal bacterial flora have been altered, circulation has been impaired or immunocompetency has been compromised.

CAUSES:  staph intermedius (most frequent, 90%); pasteurella multocida (more cats); deep: gram-negative organims (e-coli, proteus, pseudomonas – may be secondary to staph).

CLASSIFICATION: 


Surface




Superficial




Deep
Acute moist dermatitis (hot spot)


Impetigo  (non-follic.pustules)
Deep folliculitis & furunculosis

(secondary to FAD, most commonly)

(puppy pyo –groin / axilla)

- canine acne (chin/lips/dobies)

Intertrigo  (skin fold pyoderma)


Superficial folliculitis

- nasal or muzzle pyodermas

-       lip fold  (esp. springer spaniels/halitosis)
(follicular pustules)

- pressure point pyoderma (elbow/hock)

-       facial fold (esp.brachycephalics)





- interdigital pyoderma

-       vulvar fold (esp.older obese bitches)

Superficial spreading pyoderma
- generalized furunculosis

-       tail fold (esp.corkscrew tails)


(spreads beneath stratum corneum)











Cellulitis










(deep infections dissect deep layers)

don’t invade living tissues; limited to stratum
located within skin below

located deeper than the hair follicles;

corneum





stratum corneum down to and
may involve furunculosis where follicle







including intact hair follicle;
ruptures so bacteria invade; harder to







most are these!!!!!

treat; dogs may die from septicemia!

PREDISPOSING FACTORS:  pruritis (FAD, atopy, etc), poor grooming (long-coats), seborrhea (a disorder of cornification), endocrine (hypothyroidism, cushings), T-lympho defects, glucocorticoid therapy 
DX: Collect sample (aspirate, swab, impression smear) and stain (diff-quik or giemsa) and look for cocci or rods;  CBC (if immunocompetent, see neutrophilia and >1000 lymphocytes;  if deep, see leukocytosis with left shift and hyperglobulinemia);  culture (only sensitivity if deep pyoderma suspected);  skin biopsy (only if difficult to treat); rule-out underlying factors.

TX:  Systemic antibiotics (CLAVAMOX 15 mg/kg PO TID is good choice; or cephalexin); Topical therapy (chlorhexidine antibacterial shampoos; lukewarm povidone iodine baths for 30 minutes;   steroids are contraindicated!!!!

Variably sized, painful, inflammed, red, hot mass of fluctuant to firm consistency attached to surrounding tissues, with or without purulent discharge from a fistulous tract, +/-fever.

ANIMAL BITES

PATHOPHYSIOLOGY:  bacteria (mouth-associated enterics [e-coli], non-enterics [pasteurella] and anaerobes) inoculated under skin via bite wound and wound surface seals; when bacteria persist in tissue, purulent exudates forms and collects; accumulation of purulent exudate, if not discharged to external surface or removed, stimulate formation of a fibrous capsule; prolonged delay of evacuation leads to formation of a fibrous abscess wall; to heal, cavity must be filled with granulation tissue from which the bacteria may not be totally eliminated; may lead to chronic or intermittent discharge of exudates from a draining sinus tract.

DDX, MASS:  cyst (less painful, slow growing), scar tissue (firm nonpainful), granuloma (less painful, slower growing, firm without fluctuant center), hematoma/seroma (variable pain, nonencapsulated, unattached to surrounding tissues), neoplasia.

DDX, DRAINING TRACT:  mycobacterial disease, mycetoma (actinomycosis mycetoma, eumycotic mycetoma), neoplasia, phaeohyphomycosis, sporotrichosis, systemic fungal infections.

DX:  CBC (normal or neutrophilia with or without regenerative left shift), U/S (determine if mass solid or fluid filled, reveal flocculent-appearing fluid characteristic of pus), fine-needle aspirate (red, white, yellow or green / protein 2.5-3.0 / NCC 3000- 100,000 or more with degerative neutrophils with few macrophages and lymphocytes / +/- bacteria

TX:  if already drained, clipping and cleansing are ok;  if abscess formation and fluid-filled, provide adequate drainage by surgical drain; use protective bandaging and e-collars as needed;  use amoxicillin PO or clavamox PO or TMS or clindamycin.

Dominance aggression, territorial aggression, fear-based aggression, separation anxiety.

BEHAVIOR DISORDERS

DOMINANCE AGGRESSION:  occurs when: 1) dog protects food, garbage, and certain objects;  2) disturbed while sleeping;  3) when close family member is approached;  4) when dogs social status is threatened such as if bend over dog, prolonged staring, punishment, pulling by collar, or even petting.  Punishment is unlikely to solve problem.  Avoid injury to owner.  Bad if around children (leading to disaster).   TX:  pharmacologic tricyclic antidepressants, benzodiazepines, buspirone (problem not cured, but controlled).

TERRITORIAL AGGRESSION:  directed at unfamiliar people (occurs at home, yard, car).  TX: increased physical control and desensitization to approaches by unfamiliar people (train dog to lie down quietly during approaches).

FEAR-BASED AGGRESSION:  will bite to avoid threats when cornered or directly confronted.  TX:  desensitization and counter-conditioning +/- anxiolytic medication.

SEPARATION ANXIETY:  variable signs include:  destructiveness, elimination, vocalization;  typically occurs within 30 minutes of owners department;  TX: anxiolytics, desensitization to owners departure; crating and confinement are contraindicated; attempt to reduce the distinction between owners presence and absence.

Long-coated dogs: symmetrical partial alopecia, dull brittle hair, tightly adherent silver-white scales, small tufts of matted hair.

Short-coated dogs: moth-eaten, circular or diffuse alopecia, mild scaling, trunk head and ears.

SEBORRHEA

DEFINITION:   an inflammatory disease process directed against the cutaneous adnexal structures (sebaceous glands); may be inherited, immune-mediated or metabolic;  a keratinization disorder in lipid metabolism (so accumulates toxic intermediate metabolites).

SIGNALMENT:  young to middle aged dogs; two forms: long and short coated; predisposed: standard poodles, akitas, Samoyeds and vizlas.

DX:  skin scrapings NORMAL;   dermatophyte culture NEGATIVE;   endocrine function tests NORMAL;   skin biopsies (will see granulomatous inflammatory reaction at level of glands).

TX:  propylene glycol and water (75% mix) spray every 24 hours to affected areas OR baby oil one hour soaks followed by shampoos to remove oil; derm caps; accutane; cyclosporine.

Dry hacking cough, young alert animal, history of high population contact.

KENNEL COUGH

ETIOLOGY:  acute infectious, HIGHLY CONTAGIOUS disease localized to trachea (aka acute tracheobronchitis) and larger bronchi; infectious agents implicated are :  CPI (canine parainfluenza virus), CAV (canine adenovirus), canine herpes virus, reovirus, Bordatella Bronchiseptica, mycoplasms, +/- canine distemper virus.

DDX: collapsing trachea, early canine distemper infection, cardiac disease causing left atrial enlargement, smoke inhalation.

DX:  history of exposure to dogs, easily elicited cough by tracheal palpation;   +/- tracheal wash: acute inflammation.  Rads clean.

TX:  tincture of time (1-2 weeks), isolation from other dogs, antitussives (for owners = dextromethorphan, butorphanol), +/- broad spectrum clavamox (always assume bordatella is present).

PREVENTION:  use sanitation; isolate dogs; use appropriate vaccinations for CPI, CAV, distemper virus.

Abdominal distension, colic, cachexia, scant feces, coughing, poor nursing (if pups and whole litter not doing good), weakness.

TOXOCARIASIS

GENUS:  toxocara canis for dogs (fecal-oral and transplacental); toxascaris for dogs too (fecal-oral or through rodents with larvae)

DX:  fecal float (80 micrometers diameter).

TX:  treat bitch with fenbendazole;  ivermectin + pyrantel pamoate monthly.

Tearing, squinting, rubbing at eyes, ocular discharge, blepharospasm, photophobia, nicitans prolapse, conjunctival hyperemia.

CORNEAL ULCER

DEFINITION:  superficial:  only the epithelium and possibly superficial stroma;    deep: greater thickness of stroma involved.

HEALING:  epithelial:  epithelial cells migrate over defect within a few hours, mitosis occurs within few days, completed in 5-7 days;   stromal:  slower, more complex with possible fibrovascular infiltration, may take several weeks.

CAUSES:   trauma, adnexal diseases (distichiasis, ectopic cilia, entropion, ectropion, trichiasis, eyelid mass), tear-film abnormality (quantitative deficiency such as KCS, qualitative tear deficiency such as conjunctival goblet cell deficiency, infection such as herpesvirus in cats, lagopthalmos which is inability to close eyelids such as from idiopathic facial nerve paralysis in cocker spaniels, innate corneal disease such as EBMD, foreign body, chemical burns, immune-mediated.

DX:  flourescein staining, cytology from corneal scraping.

TX:  restrict activity so don’t rupture eyeball, e-collar if self-traumatizing, topical antibiotics BID to TID (triple, chloramphenicol, oxytet/polymixin B [terramycin], gentamicin, tobramycin;  if suspected melting (pseudomonas) use gentamicin and tobramycin)), atropine 1% ointment BID to TID (parasympatholytic so iris sphincter relaxes causing mydriasis so provides comfort, contraindicated if glaucoma), antiviral (for cats), acetylcysteine aka mucomyst (anticollagenolytic), nsaids (aspirin in dogs 10 mg/kg PO BID), patients own plasma collected in EDTA (anticollagenolytic, keep in fridge, discard after 48 hours).

Decreased activity, difficulty rising, reluctance to run, jump, climb, intermittent or persistent hind limb lameness (worse after exercise), bunny hopping or swaying gait, narrow stance in hind limbs, pain on palpation, joint laxity, crepitus.

HIP DYSPLASIA

DEFINITION:  malformation and degeneration of coxofemoral joints.

PATHOPHYSIOLOGY:  developmental defect initiated by a genetic predisposition to subluxation of immature hip joint; poor congruence between femoral head and acetabulum creating abnormal forces across joint thus interfering with normal development so get irregularly shaped acetabula and femoral heads thus overloading the articular cartilage causing microfractures and DJD.

PREDISPOSED DOGS:  st.bernards, german shepherds, labs, goldens, rotties  -- as young as 4 months old.

DDX:  degenerative myleopathy, lumbosacral instability, bilateral stifle disease, panosteitis, polyarthropathies.

DX:  VD-hip-extended RADS:  subluxation of hip joint with poor congruence between femoral head and acetabulum, flattened femoral head, shallow acetabulum, periarticular osteophyte formation, sclerosis of subchondral bone.

TX:  swimming best, weight control, client education (discuss heritability), chondroprotectives (psgags, chondroitin sulfate, glucosamine), aspirin.

SX:  TPO (triple pelvic osteotomy done on 6-12 month olds to reestablish congruence so can develop normally), THR (total hip replacement done one mature severe dogs as salvage procedure), excision arthroplasty (remove femoral head and neck to eliminate joint pain, best with small light dogs).

Pale mucous membranes, poor condition, dark tarry stools, diarrhea, poor appetite, dry cough, sudden death.

HOOKWORMS

LIFE CYCLE/INFECTION:  nematode parasite ancylostoma caninum and uncinaria stenocephala transmitted through colostrums to young (who get acute disease) or through fecal-oral or skin penetration in the older (who get chronic disease).  A.caninum are voracious blood-suckers in small intestines causing blood loss anemia and enteritis.  Uncinaria are of little clinical concern.

DDX:  large roundworm infestation, coccidiosis, strongyloides.

DX:  CBC (eosinophilia, microcytic hypochromic anemia due to chronic iron deficiency),  fecal float (about 65 um eggs).

TX:  pups: routine treat at two-week intervals if at risk, adulticide + larvacidal if infected is fenbendazole PO for 3 days.

Involuntary urine leakage.

URINARY INCONTINENCE

CAUSES:  1)  NEUROLOGIC:  lesions of sacral spinal cord (such as congenital malformation, cauda equina compression, lumbosacral disk disease or traumatic fractures or dislocation) resulting in flaccid overdistended urinary bladder with weak outlet resistance;  lesions of cerebrum or cerebellum affect inhibition and voluntary control of voiding so results in frequent, involuntary urination or leakage of small volumes of urine;  congenital urinary bladder hypoplasia with ectopic ureters;  idiopathic detrusor instability associated with feLv in cats.    2) URETHRAL DISORDERS   (so doesn’t prevent leakage during storage phase):  congenital urethral hypoplasia, acquired urethral incompetence (reproductive hormone-responsive urinary incontinence), UTI, prostatic disease or surgery.   3) ANATOMIC:  ectopic ureters terminating in distal urethra or uterus or vagina, patent urachal remnants diverting urine to umbilicus.   4)  URINE RETENTION:  when intravesicular pressure exceeds outlet resistance.   5)MIXED URINARY INCONTINENCE.

DIFFERENTIATING CAUSES:  1) neurogenic causes usually cause large distended bladder and other neurologic deficits such as weak anal or tail tone and depressed perineal sensation and proprioceptive deficits.   2)urethral causes have intermittent incontinence seen especially at night and you will palpate a small bladder and no other defects.   

DX:  U/A (check UTI, polyuria), double contrast cystography, neuro exam, ultrasound, urethral catheterization (check patency), urodynamic procedures.

TX: 1) if urethral incompentence, use reproductive hormones (conjugated estrogens, estriol and testosterone) or alpha-2-agonists (phenylpropanolamine, phenylephrine, pseduoephedrine)  or imipramine.   2) if detrusor instability, us anticholinergic or antispasmodics (oxybutynin, propantheline, imipramine, dicyclomine).

If early and compensated: tachycardia, normal or high arterial blood pressure, bounding peripheral pulses, hyperemic mm, rapid CRT, tachypnea, pale mm.     If late and decompensatory:  tachycardia or bradycardia, poor peripheral pulses, pale mm, long CRT, cool extremities, hypothermia, mental depression or stupor, oliguria, tachypnea, extreme weakness.

SHOCK

PATHOPHYSIOLOGY:  hypovolemic shock caused by whole blood loss or extracellular fluid losses (third-space accumulations, vomiting, diarrhea, burns); compensatory mechanisms include splenic and venous constriction to shunt blood from venous capacitance vessels to central arterial circulation, peripheral arteriolar vasoconstriction to help maintain diastolic bp, and increased heart rate to increase cardiac output (from sympathetic stimulation); aim is to support coronary and cerebral perfusion at the expense of other organs; if persists, peripheral tissue ischemia leads to multiorgan failure (get progressive metabolic acidosis)/(renal dysfunction leads to oliguria, azotemia, acute renal failure)/(respiratory: hyperventilation may occur in attempt to compensate for metabolic acidosis)/(GI: compromise of blood flow leads to ischemic mucosal necrosis so potential for bacteria translocation)/(hepatic ischemia results in release of enzymes; hepatic reticuloendothelial system dysfunction leads to reduced bacterial clearance and predisposes to bacteremia & endotoxemia); in presence of hypoxia & noxious metabolic products, peripheral arterioles lose their ability to remain constricted so dilate and blood pools in tissue capillary beds; now, animal moved from early compensatory vasoconstricted to decompensatory vasodilative irreversible stage.

Rule out list w/ bloodwork

Anemia – PCV, TP

Dehydration – PCV, TP

Renal failure – BUN

Diabetic keotacidosis – Hyperglycemia, glucosuria, ketonuria and metabolic acidosis

Hypoglycemia – see long differential list in endocrine notes

Hypoadrenocortism – Renal azotemia, ( Na, ( K, ( Ca, hypoglycemia (need ACTH stim test to make definitive dx)

Electrolyte imbalance – important for V+ and D+ and for obstructed cats

Cardiac dz - ECG

	Emergency
	Description
	Cause
	Response

	Hypotensive shock
	Pale MM

Slow CRT

Tachycardia

Weak, thready pulses
	Hypovolemia

Cardiac dysfunction

Internal hemorrhage

Fluid loss in excess of fluid input

Sepsis


	Before fluid therapy:

· IV catheter

· Obtain blood and run:

a. PCV, TP, BUN, glucose, & smear

b. electrolytes and blood gases (if can only get a venous sample, it is worth roughly ½ of arterial)

c. clotting deficits (PT, ACT)

· Obtain urine for a U/A 

· Pulse deficit – see if femoral pulse matches w/ heart rate

Fluid Therapy (see below)

	Hyperdynamic shock
	Brick red MM

Tachycardia

High CRT
	GDV

Fever 

**Sepsis – vasodilation from cytokines
	Fluids 

Antibiotics

Search for septic focus

	Pulse deficit
	More beats auscultated than palpated
	Hypoxia

Myocardial contusion or ischemia

Acid/base imbalance

Electrolyte imbalance

Underlying heart dz
	

	Ventricular arrhythmias on EKG
	Wide QRS on EKG

May not appear until 12-24 hours after initial presentation
	Traumatic injury

Shock

GDV
	Monitor w/ continuous EKG

Oxygen supplementation

Correct acid/base

Pain management

Volume replacement

Anti-arrhythmic drugs (lidocaine)

	Low Systolic pressure
	< 80 mmHg

(normal is 100-160)
	Inadequate perfusion
	

	Low blood pressure
	< 60 mmHg

(normal is 80-120)
	Inadequate perfusion
	

	High or increasing CVP
	· CVP increases by more than 3 cm H2O or if total is > 8-10 cm H2)

· Normal is –1 to +5 cm H2O

· Want to maintain as 5-10 cmH20
	Overhydration

Cardiac failure – HCM in cats

Pericardial effusion

Pneumothorax

Positive pressure ventilation
	Discontinue fluids

Monitor heart via CXR ( if overhydrated will see:

a. Enlarged heart

b. Pronouned vasculature

c. Want catheter right above right heart for accurate readings

	High CVP despite signs of poor perfusion
	( CVP

Pale MM
	Myocardial depression in sepsis
	Intervene w/ ionotrophic agents (Dopamine) to increase contractility via ( receptor

	Low CVP
	< -1 cm H20
	Hypovolemia

Vasodilation
	Increase fluids

	Cardiogenic shock
	Respiratory distress

Cyanosis

Hypothermia

Oliguria

Tachycardia

Weak pulses

Prolonged CRT

+/- heart murmur

Pulmonary crackles

Muffled heart and lung sounds

Jugular pulse
	Mitral insufficiency

DCM

HCM

Pericardial effusion

Arrhythmias

Heartworm dz
	See individual heart condition


Pollakiuria, dysuria, hematuria, urgency.

CYSTITIS & CYSTIC CALCULI

PATHOPHYSIOLOGY:  microbes (usually aerobic bacteria such as escherichia, coag-pos staphlycoccus, proteus – enterics!!) ascend the urinary tract under conditions that permit them to persist in the urine or adhere to epithelium and multiply.  Common in females.  If affected by urinary tract infections by urease-producing microbes (staph, proteus) and if urine contains sufficient urea, result favors formation of struvite (MAP stones).

	Description
	Name
	Indications

	Triple Phosphate (Struvite) Crystals & Stones
	Struvite Crystals
	· Normal except in case of urolithiasis

· Most common uroliths in dogs

· Mg, ammonium and phosphate

· Commonly associated with UTI Staph intermedius and Proteus where bacteria produces urease which splits urea into ammonia and CO2.  Ammonia takes up protons and causes ALKALINE urine

· Most common in Miniature Schnauzers 

· Tx of struvite stones includes:

a. S/D - ( protein, Ph, Mg and supplemented w/ salt to promote diuresis

b. UTI – Abs based on culture results; continue for one month after dissolution b/c bacteria are continually released; PPG, cephalosporins, Fluoroquinolones

c. Urine acidifiers – Ammonium chloride

d. AHA – urease inhibitor for severe infections

e. Recheck at 4 month intervals

	Calcium Carbonate Crystals
	Calcium Carbonate
	· Frequently seen in alkaline urine – herbivores



	Calcium oxalate dihydrate crystals & Stones
	Calcium oxalate dihydrate
	· Frequently observed in normal urine

· Tx only if uroliths are formed



	Calcium oxalate monohydrate crystals and stones
	Calcium oxalate monohydrate
	· Favors acid urine

· Most common cause is hypercalciuria

· Check serum Ca levels

· Normal serum Ca:

a. Intestinal hyperabsorption

b. Leakage from kidney

· High serum Ca:

a. Primary hyperparathyroidism

b. Lymphoma

c. Vit D intoxication

d. Certain drugs – glucocorticoids, Lasix

e. Dietary supplementation w/ Ca or NaCl

f. Decreased urine concentration of citrate – a Ca oxalate crystalization inhibitor

g. Increased dietary intake of oxalate – vegetables, grass, Vit C

h. Testosterone – hepatic production of oxalate

i. Estrogens – increase urinary citrate

Tx includes:

1. Surgical removal

2. Diet lower in protein and sodium

3. Diet should contain normal amount of Ca, Ph, Mg and K

4. Alkalinize the urine with Potassium citrate 

5. Thiazide diuretics

6. Radiograph every 3-6 months to remove non-surgically

Crystals:

· Ethylene glycol toxicity

· Ethylene glycol ( Glycoaldehyde ( Glycolic acid ( Glyoxylic acid ( Oxalic acid ( Ca oxalate

· Metabolic acidosis

· Binds to Ca, causing HYPOcalcemia

· Alocasia –elephant ear

· Caladium

· Diffenbachia -  dumbcane

· Philodendron

· Rheum - rhubarb



	Cysteine Crystals & stones
	Cystein
	· Inherited disorder of aa (protein) renal tubular transport – resorptive defect of aa Cystein, glycine, ornithine, arginine and lysine

· Plasma cystein are normal 

· Methionine, a precursor to cystein, may be increased in blood

· Form in acidic urine

· Uncommon, but almost exclusively in males, except in Newfoundlands where females are affected

· Forms in Acidic urine

· Tx of uroliths and crystals:

a. U/D

b. 2-MPG, thiola can make cystine more soluble in urine

c. Alkalinization of urine with Potassium citrate if needed – ideal pH is 7.5

	Ammonium Biurate Crystals – Urate stones
	Ammonium biurate and Urate stones
	· Crystals associated with severe end-stage liver dz (cirrhosis, portal caval anomaly, chronic liver dz)

· Most stones composed of Ammonium acid urate, but can also be made of sodium ruate, Ca urate, Uric acid and Xanthine

· Radiolucent – require double contrast procedure

· Dalmatians and Bulldogs have genetic predisposition

Uric acid is formed from breakdown of endogenous purine ribonucleotides and dietary nucleic acids to Allantoin; 

Purine ( Hypoxanthine (xanthine oxidase) ( Xanthine (xanthine oxidase) ( Uric acid (Uricase) ( Allantoin

· Hepatic transport of uric acid AND decreased of production of allantoin AND proximal tubular resorption of uric acid is defective in Dalmations and English bulldogs

· More common in male dogs

· Hepatic insufficiency

· Portosystemic shunts

· Has higher recurrance rate than other stones (33-50%)

Tx:  

1. Allopurinol is a xanthine oxidase inhibitor that blocks the conversion of hypoxanthine and xanthine to uric acid

2. Calculolytic diet – U/D – a purine restricted alkalinizing diet that does not include extra salt (Casein used as protein b/c of lower purines)

3. Careful use of restricted protein in growing dogs

4. Alkalinization of urine with Potassium ciytrate

5. Tx UTI



	Bilirubin Crystals
	Bilirubin crystals
	· Bilirubinuria

· Resemble bundles of wheat

· Golden-brown in color

	Silica stones
	Silica
	· Male German Shepherd Dog w/ plant diet (corn soybean)

· Forms in acidic urine

· Alkalinization of urine with Potassium citrate 


TX:   Surgical (urethrotomy & removal, retrograde urohydropropulsion, shockwave lithotripsy, other surgeries);  Medical:  Diet (stones dissolved by calculolytic diet such as Hills s/d and continue it for one month beyond stone resolval; monitor for lack of protein and do not use long-term as prophylactic because protein-deficient), ampicillin (for staph, strept and proteus), TMS (for escherechia), cephalexin (klebsiella), tetracycline (pseudomonas).

Dry coughing, posttussive gagging, +/-exercise intolerance, +/-cyanosis.

BRONCHITIS

DEFINITION:   chronic coughing for 2 consecutive months that is not attributable to another cause; non-reversible and often slowly progressive owing to the pathologic airway changes that accompany the process.

PATHOPHYSIOLOGY:  rarely found; recurrent airway inflammation (from infection or inhaled irritants) are suspected;  persistent irritation leads to changes in the epithelium and submucosal structures; mucus production increased; net effect of changes is narrow airways & increased lung resistance & decreased expiratory air flow rates.

DX:  auscult expiratory abdominal push or end-expiratory wheezing; +/- auscult end-inspiratory crackles and wheezing; CBC, chem., UA (rarely helps; absolute eosinophilia suggests allergic bronchitis <50% of time;  SAP & ALT may be high owing to passive congestion), blood gases (PaO2 low, not PaCO2); thoracic rads (bronchial thickening – see donuts and tram trax;  interstitial, middle lung lobe consolidation, atelectasis, hyperinflation);  ultrasound (to rule-out RHF);  TTW or BAL (for cytology and culture – see inflammtion of neutrophils, eosinophils, macrophages, check for bacteria, parasites, or neoplasia), bronchoscopy (preferred test: can see structural and functional changes plus can select airway samples such as biopsy and lavage – see gross changes such as excess mucoid to mucopurulent secretions, epithelia edema or thickening and blunting of bronchial bifurcations, irregular or granular mucosa, large airway caliber changes such as dynamic airway collapse and bronchiectasis).

DDX:  bacterial or fungal pneumonia, bronchiectasis, allergic lung disease, foreign bodies, heartworm, neoplasia (esp. mets), pulmonary parasites or parasitic larval migration, pulmonary fibrosis, pulmonary granulomatosis, CHF (see high HR).

TX:  moderate exercise (to clear secretions; use harness), diet (weight loss improves PaO2, cough frequency, attitude and exercise intolerance), antitussives (if nonproductive, paroxysmal, continuous or debilitating cough: butorphanol, hydrocodone or codeine); antibiotics (base on culture; if no culture back, use good gram negative spectrum with good tissue penetration and with little toxicity such as enrofloxacin, TMS or clavamox); corticosteroids (diminishes airway inflammation – only use if non-infectious); bronchodilators (benefits are bronchodilation and heightened mucociliary clearance, improved diaphragmatic contractility, lowered pulmonary artery pressure, increased CNS sensitivity to PaCO2 and stabilization of mast cells; use beta-agonists such as terbutaline or albuterol [note: may cause tachycardia, nervousness, muscle tremors]; use sustained-release theophylline such as Theo-Dur tablets or Slo-Bid Gyrocaps [note: may cause tachycardia, restlessness, excitability, vomiting, diarrhea]; use immediate-release tablets such as aminophylline).   Enrofloxacin decreases theophylline clearance in dogs so don’t use concurrently.

Sudden onset of puppy lethargy, vomiting, diarrhea, anorexia, rapid weight loss; some may collapse and die; if in a litter, one or two pups may have signs yet others may die, dehydration, abdominal discomfort, +/-severe hemorrhagic diarrhea, +/- fever or hypothermia.

CANINE PARVOVIRUS

PATHOPHYSIOLOGY:   CPV-2a&b require actively dividing cells for growth; after ingestion by fecal-oral transmission, there is a 2-4 day period of viremia with concomitant growth in lymphatic tissues throughout body, accompanied by lymphopenia and precedes intestinal infection and clinical signs; by third post-infection day, rapidly dividing crypt cells of small intestines and infected; viral shedding in feces starts ~3-4 days PI and peaks about when clinical signs first appear; virus ceases to be shed by PI 8-12 days; absorption of bacterial endotoxins from damaged intestinal mucosa is believed to play a role in disease; intensity of disease appears to be related to viral dose and antigenic type.

DDX:   coronavirus, salmonella, colibacillosis, foreign body, parasites, hemorrhagic enteritis, intussussception, toxin ingestion.

DX:   CBC/chem./UA (lymphopenia days 4-6 PI, when intestinal damage hits ( neutropenia;  leukocytosis during recovery;  serum chemistry such as hypokalemia, azotemia associated with dehydration, panhypoproteinemia, hypoglycemia), ELISA fecal kits, virus isolation on tissues.

TX:   hydration & electrolyte replacement (fluids spiked with potassium chloride, 5% dextrose and possibly sodium bicarbonate), withhold food and water until vomiting and diarrhea stops, give supportive treatments for acute vomiting and diarrhea, give recovering pups highly digestible, low-fat nourishment.

MISC:  1:30 dilution of bleach destroys CPV-2 in a few minutes.  If possible, isolate pups until reach 3 mos age; virus shed for less than two weeks after infection; no carrier state has been substantiated.

Range from back pain without neurologic deficits to paraplegia, acute or insidious.

INTERVERTEBRAL DISC DISEASE (thoracolumbar)   

PHYSICAL EXAM FINDINGS:   thoracolumbar pain (elicited by palpation of dorsal spinous processes of vertebrae – may be evident by patients hunched posture and reluctance to ambulate; may be mistaken for abdominal pain);  +/- paraparesis;  +/- decreased to absent proprioception in hindlimbs;   if lesion T3-L3, spinal reflexes in hindlimbs are normal to hyperexaggerated;   if lesion L3-back, spinal reflexes in hindlimbs are decreased;   superficial and deep pain perception in hindlimbs may be diminished or absent and if lose all pain perception then grave prognosis;   forelimb neuro exam is normal;   may see urinary incontinence or retention.

PATHOPHYSIOLOGY:   Hansen type I (3-6 year olds, dachshunds, shih tzus, Pekingese, welsh corgis, beagles, all chondrodystrophic breeds:   rupture of annulus fibrosus in intervertebral disc with extrusion of nucleus pulposus in to spinal canal; associated with chondroid degeneration of disk, disk mineralization and acute extrusion.     Hansen type II (8-10 year olds, large breeds):   insidious bulging of dorsal annulus fibrosus and its protrusion into canal; associated with gradual fibroid metaplasia of disk.  All these lead to cord compression and focal myelopathy.

DDX:   type I – trauma, neoplasia, FCE         type II – degenerative myelopathy, neoplasia, diskospondylitis.

DX:   CBC/chem./UA – see leukocytes, proteinuria and bacteria in urine because predisposed to lower UTIs;   CSF (prior to myelography and for diagnosis – see mild to moderately increased protein);  Imaging (reveals narrow wedge-shaped disk space and collapsed articular facets, especially type I;   with contrast injected L5-6, may see extradural mass lesion overlying or adjacent to affected disk;   MRI or CT.

TX:  if first time episode, ensure that can urinate and defecate and restrict to cage for 2-4 weeks and reduce weight, +/- methylprednisolone sodium succinate IV within 8 hours of onset (q 6 hours if needed for 24 hours), then prednisone or prednisolone PO BID for 3-4 days then taper over 2-3 weeks.    If repeated episodes, may want surgery (hemilaminectomy, dorsal laminectomy or pediculectomy) with post-op care.

Diarrhea (sometimes bloody), weight loss, anemia, sometimes no signs in early infections

WHIPWORMS

MISC:   adult TRICHURIS VULPIS are 40-70 mm long; common in CECUM; embedded in mucosa; thick-shelled eggs with bipolar plugs are passed in feces; infective in 2-4 weeks in warm moist environment; susceptible to dessication; direct life cycle; eggs ingested, larvae develop in jejunum, adults mature in cecum in 11 weeks.

DX:  fecal float

TX:  eggs susceptible to dessication so maintain clean dry environment;  can use dichlorvos, fenbendazole and febantel PO with feed; milbemycin oxime or combo of diethylcarbamizine and oxibendazole when administered as heartworm preventative are effective too.

Loss or altered consciousness, altered muscle tone (tonic-clonic), involuntary urination and defecation

SEIZURE DISORDERS

MISC:  PRE-ICTAL (unusual behavior).  SEIZURE (abnormal electrical activity in brain).  POST-ICTAL (disoriented, ataxic or blind.  Most in dogs are generalized tonic-clonics.

ETIOLOGIES:  

· EXTRACRANIAL : 

A. metabolic (hypoglycemia, liver disease, renal disease, hypothyroidism, hypocalcemia, ketoacidosis, hyperlipoproteinemia, cardiovascular or pulmonary disease) 

B. toxins (strychnine, metaldehyde, OPs, carbamates, lead).

-  INTRACRANIAL : 

A. degenerative (lysosomal storage CNS disease)

B. anomalous (hydrocephalus)

C. neoplastic (primary: meningioma, oligodendroglioma, astrocytoma)  (secondary or metastatic:  prostatic carcinoma, mammary carcinoma, hemangiosarcoma, melanoma)

D. infectious (bacterial [abscess], fungal, viral [distemper, rabies], protozoal [toxoplasmosis], parasitic [larva migrans]

E. inflammatory (granulomatous meningioencephalitis)

F. idiopathic epilepsy (** common:  6mos to 5 yrs age)

G. traumatic epilepsy (head trauma, 6 mos later, seizures, EEG abnormal)

H. vascular accident (old dogs with renal failure)

TX:   STATUS EPILEPTICUS:

a. valium (1.0 mg/kg IV, 1-2 doses, then use pentobarbital or valium drip)

b. pentobarbital (bolus, then CI ; can give regularly scheduled phenobarbital ON TOP of all this)

TX, LONG TERM with PHENOBARBITAL:  DOC for seizures (GABA is the inhibitory NT causing chloride channels to open so that chloride flows into cell hyperpolarizing it so that it’s less likely to fire and phenobarbital enhances this activity;  the half life is 45-90 hours and takes 5 half lives to reach SS so takes 10-20 days; so check levels in 20 days at minimum concentration right before next dose due and therapeutic range is 15-40 ug.ml)  side effects are pu/pd/pp, sedation, hepatotoxicity;   wean off over 4-8 weeks.

TX, LONG TERM with KBr:   use IF not controlled with phenobarbital or hepatotoxicity;  need letter from FDA for use; use with phenobarbital.

Dyspnea, cough, collapse, exercise-induced

CONGESTIVE HEART FAILURE

MISC:  blood congests the veins and capillaries develop sufficient pressure to drive serum out of capillaries and into interstitial spaces faster than lymphatics can return it back to blood; this results in edema of the organ in which venous effluent is inadequate; get pulmonary edema when left ventricle fails (left-sided heart failure so see cough); ascites or pitting edema if right side fails (right sided heart failure so increased right atrial pressure so see back-up and jugular venous distension, subcutaneous edema and ascites).

TX:   

1) sodium restricted diet

2) diuretic:  loops (most common; such as furosemide which inhibits resorption of Na, K, Cl, H so excreted and water follows), thiazides, potassium-sparing; to reduce vasoconstriction.

3) Hydralazine (directly dilates arterioles)

4) Nitroglycerine (venodilator)

5) Sodium nitroprusside (vasodilator)

6) Positive inotropes (digoxin and digitoxin : increases intracellular calcium causing modest increase in contractility; but narrow TI)   and (dobutamine:  synthethic catecholamine that stimulates beta one adrenergic receptors so cardiac contractility increases).

PU/PD, occasional vomiting, dehydration, anorexia, weight loss, possibly anemic

RENAL FAILURE

Renal failure

Acute renal failure

1. Rehydrate within 4 to 6 hours

a. Crystalloid fluids – Saline, ½ saline + 2.5% dextrose, LRS

b. BW (kg) x % dehydration

2. Use colloids if low oncotic pressure 

a. dose colloids then decrease crystalloid volume by 1/3

3. Monitor for overhydration via:

a. Central venous pressure (CVP)

· 0-5 normovolemia or volume contraction

· 5-8 ideal

· > 8 approaching overhydration

b. urinary collection system – see below in ‘ins and outs’

c. accurate body weight

d. Anxiety

e. Clear nasal discharge

f. Tachycardia

g. Increased skin turgor

h. Chemosis – swelling of conjunctiva around the cornea

i. Respiratory crackles

4. Induce diuresis:

a. 2x-4x maintenance rate to > 2 mL/kg/hour (maintenance is 66 mL/kg/24 hours)

b. Jugular catheter placement allows delivery of high fluid rates and measurment of CVP

c. ‘Ins and Outs’

· maintain central venous pressure < 10 cm H20

· Quantitate urine every  2-4 hour period

· Add volume of collected urine to insensible fluid loss (20 mL/kg/day) and ongoing losses (V+/D+) over the same 4 hour period and deliver this volume for the next 4 hours

· LRS, normosol most commonly used

· Potassium supplementation may be required in this phase

5. Furosemide

6. Mannitol – not first choice

a. CHO not cleared by body, just kidneys

b. Osmotic diuresis decreases tubular swelling and increases tubular flow

c. May also act as a vasodilator via prostaglandins or ANP

d. Contraindicated in overhydrated patient (CHF)

7. 10-20% Dextrose

a. Osmotic diursesis through dextrose is metabolized and resorbed by the renal tubules

b. Safer, but less likely effective

c. Discontinue infusion if glucosuria does not occur

8. Dopamine

a. Increases renal blood flow and Na excretion at low doses

b. In dogs only is  this low dose effective

c. Higher doses will cause cardiotonic and pressor effect

d. Dopamine and Lasix (Furosomide) tx is effective to increase urine output but may not increase GFR

9. Correct Hyperkalemia

a. EKG abnormalities

· Bradycardia

· Peaked T wave, prolonged PR interval, wide QRS, absent P wave

b. Tx

· Sodium bicarbonate

· Regular (short acting) insulin/Dextrose

· 10% Ca gluconate

10. May need to correct Metabolic acidosis

a. Mild – usually resolves w/ fluid therapy

b. Marked acidosis tx w/ sodium bicarb

c. Complications of bicarb therapy include:

· Ionized Ca deficits

· Paradoxic CSF acidosis

· Cerebral edema

Other supportive care:

11. Antacid therapy

a. H2 blockers (cemididine, ranitindine) and omeperazole

b. Decrease hypergastinemia & ulcers

12. Sucralfate – gastrin protectant

13. Misoprostel – prostaglandin analogue, vasodilate microcirculation

14. Antimemetics

a. Metochlopromide – antidopanergic properties, ( V+ center

15. Nutrition – tube feeding if not V+, TPN, but more PPN, parital parenteral nutrition

16. Peritoneal Dialysis

a. Needed for severe uremia signs, but signs that dz is still reversible (acute dz)

b. Surgical renal biopsy is required for dx

c. Generally the case decision is to euthanize or dialyze

d. Infuses high osmolar fluid (dialysate) into abdomen and pulls extravascular fluid out

How do you manage Chronic Renal Failure (polyuric)

1. Fluid therapy is less important
2. Tx underlying dz

3. Management of uremic complications

a. Nutritional

· protein restricted diet – k/d

· protein causes higher blood pressure and ( Crea and BUN

· Sodium restriction - ( blood pressure; should be done gradually so kidneys can adjust

· Homemade diets can provide high quality protein when needed (eggs, liver, cottage cheese and lean meats)

b. Hyperphosphatemia

· Occurs w/ chronic renal failure as a result of decreased renal excretion.  Concurrently, a decrease in the concentration of the active form of Vit D decreases the intestinal absorption of Ca, which, inconjunction w/ the impaired tubular resorption of Ca, decreases the plasma concentrations of ionized Ca.  PTH increases in response to both decreased Ca and Vit D.  This causes renal excretion of Ph and increased absorption of Ca as well as increased absorption of Ca from bones and the GI tract.  The consequences are the following:

a. Osteodystrophy

b. Neuropathy

c. Bone marrow suppression

d. Soft tissue mineralization – if the product of Ca + Ph > 70, the animal is at risk for soft tissue mineralization!!!

· Oral phosphate binders

a. Amphogel(
b. Patients often resist and is messy to administer

-  Feed phosphorus restricted diet

c.  Hypocalcemia

· Should ideally base on ionized Ca

· Limiting phosphate will improve Ca absorption and retention

· TUMS is a good supplement

· Oral Calcitrol 

a. will further decrease serum PTH (many believe this to be the major uremic toxin)

b. Early stages of CRF

c. Animal should be well hydrated and eating a Ph-restricted diet

d. Avoid Ca-containing enteric Ph binders

e. Also used for hypocalcemia tx

d.  Hypokalemia

· more common problem in cats

· Can accelerate tubular damage

· Tx is oral Potassium Gluconate powder or tablets (Tumil-K)

e.  Anemia

· Not needed for dogs w/ PCV > 30% and cats > 25%

· Anabolic steroids not reliably effective

· Blood transfusions give only short term benefit

· Recombinant human erythropoietin – may develop Abs causing severe fall in PCV

f.  Metabolic Acidosis

· Monitor via TCO2

· Can give sodium bicarb, but watch Na load & hypertension

g.  V+/Uremic gastritis

· Uremic toxins stimulate CTZ

· Use H2 blockers (Cimetidine, Ranitindin - Zantac, caragate, misoprostel

· Metochlopromide

· Orall phosphate binders may benefit

a. Hypertension

· Want to maintain systolic blood pressure at 120-160 mmHg and diastolic at 60-90 mmHg

· Therapy for high blood pressure are extrapolated from those used in humans:

a. Low sodium diet

b. ACE inhibitors (Enalpril()

c. Beta blockers (atenolol, propanolol)

d. Vasodilators

e. Diuretics (Diltiezam)

b. Subcutaneous fluids

· Only practical in cats and small dogs and owners willing to do it

· Can be effective

Monitoring CRF

1. No azotemia but impaired concentrating ability – measure PCV, BUN, SG & blood pressure at 6 month intervals

2. With azotemia – every 3 months plus Ca, Ph, Na and K, blood gases, UA

3. One or more abnormalities – every 4-8 weeks

4. Uremic animals – daily monitorin

Severe pruritis of sudden onset, primary lesions are popular eruptions that due to self trauma develops thick crusts, on ventral abdomen, chest, ears, elbows, hocks.

MANGE

MISC:  mange comes in many forms such as:

1) sarcoptic mange (canine scabies)  :  sarcoptes scabiei var canis infestation; highly contagious; mites host-specific; four pairs of short legs; entire life cycle spent on dog ~ 21 days; female burrows in s. corneum and lays her eggs; if chronic generalized disease may develop severe thickening of skin with fold formation, peripheral lymphadenopathy and emaciation; may die.   DX by history, multiple superficial scrapings and floatation.    TX is hair clipping, crusts and dirt removed by soaking with antiseborrheic shampoo, and acaricidal dip; or lime sulfur dip in young animals (do several dips five days apart); amitraz; ivermectin.

2)cheyletiellosis (walking dandruff)  :  C yasguri; very contagious; four pairs of legs; prominent hook-like mouthparts; live on epidermis; whole life cycle on host; see scales dorsally and pruritis.    DX by acetate tape preparations, superifical skin scrapings.   TX by weekly pyrethrin dips or lime sulfur for 6-8 weeks; ivermectin OK; tx environment too.

3)canine demodicosis  :  demodex canis; inhabit hair follicles, sebaceous glands, apocrine sweat glands; part of normal flora in normal dogs; mites transmitted from dam to pups during nursing; spend whole life cycle on host; NOT contagious; immunosuppression can precipitate disease; two forms: a)localized (if <1 year old; 90% resolve spontaneously)  b)generalized (aggravated by secondary bacterial infections and pododermatitis is common; can have systemic illness with generalized lymphadenopathy, lethargy, fever when pyoderma, furunculosis and draining tracts are seen; do deep skin scrapings) if dx generalized disease, always check for underlying systemic disease.   TX localized by topical application of rotenone ointment or amitraz (prognosis good); TX generalized is whole body amitraz dips with pre-follicular flushing bath with benzoyl peroxide +/- antibiotics until get two negative scrapings.

Fat slugs, obese, lethargic, heat seekers, +/- bilateral symmetrical alopecia

HYPOTHYROIDISM

Thyroid


    Hypo



TRH

     Pituitary



TSH



            T4


Thyroid

Two Causes

Autoimmune dz (lymphocytic thyroiditis)

Idiopathic atrophy (disappears w/o inflammation and replaced w// fat)

Main Pathogenesis

Primary dz in dogs

Gradual loss of thyroid tissue w/ a ( T4 and and ( TSH which stimulates remaining functional tissue

Thyroid tissue loss continues as T4 drops and clinical signs appear (threshold and clinical signs vary between individuals)

Don’t recover, but have compensation

Other pathogenesis’ (rare)

2( hypothyroidism – lack of TSH from pituitary

3( hypothyroidism – lack of TRH from hypothalamus (has never been shown)

Congenital hypothyroidism – very rare

Hypothyroidism in cats – remember that T4 normally drops in old or sick cats; a low T4 in cats simply rules out hyperthyroidism

Signalment

Middle aged 

Medium to large sized breeds (but don’t r/o small breeds)

Goldens, Schnauzers, Boxers, Cockers, Dobies, Labs, Setters, Great Danes, Poodles

Genetic basis still questionable

Top three clinical signs in hypothyroidism

Hair coat, dermatological problems

Obesity

Lethargy

DDx for wt gain, lethargy and symmetrical alopecia

Cushings

a. look for PU/PD, alk phos, pot belly

b. Go after Cushings FIRST – T4 may become normal after Lysogen tx

c. Remember it could be both Cushings and Hypothyroid

Growth hormone

Too much food

Dexamethasone and other drugs will lower thyroid

DDx for hyperlipidemia

Diabetes mellitus

Cushings

Nephrotic syndrom

Acute pancreatitis

Biliary obstruction

Primary lipid metabolism

Physical exam

Bilateral symmetric alopecia – not on head or legs

Non pruritic unless 2( infection

Hair epilates easily

Dry, flaky skin

Seborrhea

Lethargy

Wt. Gain

Exercise intolerance

‘Heat seekers’

Hyperpigmentation

Rat tail

Myexedema

Lab findings

Few abnormalities

( Cholesterol – due to ( receptor mediated clearance)

Mild non-reg, normocytic, normochromic anemia

( Triglycerides

DX:   1)  Decreased serum T4 (if decreased, suspicious but think euthyroid sick syndrome).   2)  Decreased free T4 (less affected by nonthyroid illness).   3)  VERY HIGH canine endogenous TSH concentrations (if sick euthyroid, decreased).   4)  Autoantibodies: T3, T4, thyroglobulin: interpret with other tests.   5)  CBC: normocytic normochromic nonregenerative anemia.   6)  CHEM:  profound increase in cholesterol.

TX:  soloxine – recheck 6 hours post pill

TAIL DOCKING

Asymptomatic to severe abdominal discomfort OR constipation, obstipation, tenesmus, dyschezia, perineal swelling ventrolateral to anus

HERNIAS

MISC:  diaphragmatic (dx = radiology, tx = surgery)

MISC:  perineal : incidence in 6-8 year old males, welsh corgies, boston terriers, boxers, collies, kelpies, daschunds, pekingese

TX:  perineal = catheterize bladder to ensure patency (may have strangulated), surgical correction PLUS castration

PROGNOSIS:  guarded because recurs in 10-46% of patients.

Acute in young dogs, chronic in mature dogs, pale mucous membranes, dark tarry stools, diarrhea, constipation, loss of condition, poor appetite, dry cough, sudden death

ANCYLOSTOMIASIS

MISC:   nematode of species ancylostoma caninum in SMALL INTESTINES; also uncinaria stenocephala (of little concern) and A. braziliense (southern states); blood sucking adults of a.caninum cause blood loss anemia and enteritis; active worms leave bite sites with continuing seepage of blood; coughing from larval migration following skin penetration; a.caninum transmitted via colostrums to pups; all species transmitted by ingestion of infective larvae or by skin penetration.

CBC: eosinophilia, anemia (possibly microcytic hypochromic from iron deficiency), FECAL FLOAT see eggs.

DDX: toxocariasis, coccidiosis, strongyloidosis.

TX: pups in environment with history of hooks use routine treatments at 2 weeks intervals to weaning; if acute and severe, use fluids and blood and tell owner of potential for sudden death; chronic cases use deworming program; drugs are fenbendazole, milbemycin oxime, pyrantel pamoate, praziquantel, ivermectin.

Fluid filled swelling on concave surface of pinna

AURAL HEMATOMA

MISC:  they develop after blood vessels rupture within pinna as a result of head-shaking or ear-scratching due to otic pruritis; proposed from autoimmune disease of pinnal tissues rather than from pinnal trauma.

TX:  surgical drainage and debridement; identify underlying causes such as otic discomfort or HS diseases or parasites and treat.

Lameness, pain, medial stifle joint swelling, effusion, crepitation, excessive cranial laxity of tibia relative to femur (drawer), increased internal tibial rotation.

RUPTURED CRANIAL CRUCIATE LIGAMENT

MISC:  most frequently due to excessive trauma and possibly weakened ligament secondary to degeneration, immune-mediated diseases or conformational defects such as straight-legged dogs; bone avulsion at origin is possible; can lead to medial meniscal injury, joint effusion, osteophytosis and joint capsule fibrosis. 

DX: signs, joint tap (mild cell increases, hemarthrosis), arthroscopy, rads (if chronic degenerative).

TX:  weight reduction, controlled physical therapy, NSAIDS;   SX:  extracapsular techniques like fascial suturing, fabella to tibial tuberosity imbrication sutures, cranial transposition of the fibular head, leveling of tibial plateau; intracapsular techniques like fascia late or patellar tendon grafts sutured over top of lateral femoral condyle; prognosis is good.

Putting pins, metal and casting to support a fracture

FRACTURE REPAIR

EXTERNAL FIXATION:  casts, limb splints (immobilize above and below)

INTERNAL FIXATION:

1) IM pins + KE apparatus (if STABLE [IM] and CONTAMINATED [KE] fractures within 6-8 hours)

2) Bone screws or plates (if fracture involves articular surface)

3) KE apparatus (if area traumatized and need to treat infected site)

4) Compression plate (applied under tension side and fracture frgaments are under compression)

5) Neutralization plate (applied under tension side but screws are in neutral position)

Lag screws cross the fracture line.  Use three screws per side.

BONE GRAFTS:  always with comminuted fractures; sometimes with bone loss, delayed union or nonunion, infection, arthrodesis (always).

Single or multiple nodules (1-25 cm) in one or more mammary glands, especially posterior glands.

MAMMARY GLAND TUMORS

MISC:  45% are malignant; ovariectomy before first estrus reduces risk of tumor to .5% of intact bitches; ovariectomy after one estrus reduces risk to 8% of intact bitches; if spayed after maturity then have same risks; cut surface is lobulated, gray-tan, firm, with fluid-filled cysts; in dogs, mixed so may see bone or cartilage on cut surface; more than 50% are benign mixed tumors.

DX:  CBC/CHEM (normal or hypercalcemia and hypoglycemia); check rads for mets; abdominal rads detect mets to iliac sublumbar lymph nodes; do EXCISIONAL BIOPSY and submit for histology.

TX:  surgery (mastectomy); chemo (doxorubicin [side effect = myocardial failure]). 

PROGNOSIS: benign (excellent); carcinoma <5 cm (good); mastectomy with solid carcinoma (6.5 months); mastectomy with tubular adenocarcinoma (24 months).

Weakness, exercise intolerance, dysrhythmias, syncope

CARDIAC ARRHYTHMIAS

THREE TYPES!!

1) DISTURBANCES of the SA NODAL ACTIVITY

A. SINUS ARRHYTHMIA:  wax and wane of vagal tone which decreases on inspiration so increased HR, and increases on expiration so decreased HR; normal; wandering pacemaker; TX = exercise or atropine

B. SINUS TACHYCARDIA:  increased HR from increased sympathetic or decreased parasympathetic; in association with fear, excitement, heart failure, shock, hyperthyroidism

C. SINUS BRADYCARDIA:  increased vagal tone, coldness; from athleticism or in association with vagal tone or digitialis drugs; use atropine to determine if vagal tone is responsible.

D. SINUS ARREST:  no sinus activity for >2 R-R intervals then escape beat; similar causes as bradycardia; increased vagal tone so use atropine or a pacemaker if bad

E. ATRIAL STANDSTILL:  disease of springer spaniels, old english sheepdogs, shih tzus; no P waves, escape rhythms; no treatment because destructed atria.

2) CONDUCTION BLOCKS

A. AV BLOCKS:

a. FIRST DEGREE:  long P-R interval, degenerated AV node or increased vagal tone or drugs; no treatment required

b. SECOND DEGREE:  some Ps with no QRS; mobitz I (PR interval progressively longer until block occurs; from vagal tone; no treatment if OK), mobitz II (PR always long; possible AV node disease so use pacemaker if bad)

c. THIRD DEGREE:  P waves dissociated from QRS (PR intervals irregular); ventricles depolarize on their own; atrial one is faster; diseased av node ; tx is pacemaker.

B. INTRAVENTRICULAR BLOCKS:

a. RBBB:  prolonged QRS with deep S wave; regular rhythm; rule out RV enlargement by echo; incidental +/- associated with VSDs

b. LBBB:  tall wide QRS, regular rhythm; either incidental or LV disease

3) ECTOPIC DEPOLARIZATION

A. SUPRAVENTRICULAR:

a. SUPRAVENTRICULAR PREMATURE DEPOLARIZATIONS:  narrow QRS, RR interval from premature beat to next is normal or prolonged; pulse deficits or weak pulses; organic disease of atria, AV junction, or from drugs such as digoxin or catecholamines;  tx is digitalis and propanolol

b. SUPRAVENTRICULAR TACHYCARDIA:  regular rhythm, RR interval following VPC is prolonged; atrial or junctional disease so decreased cardiac output; tx is break sustained runs with chest thump, vagal maneuvers or IV propanolol – long-term is digoxin, propanolol, diltiazem

c. ATRIAL FLUTTER:  400-500 bpm atrial rate ; rhythm regular; only everythird gets through; severe atrial disease or digitalis toxicity; tx is digitalis, propanolol, calcium channel blockers, electrical conversion

d. ATRIAL FIBRILLATION:  600-700 bpm atrial rate, rhythm Irregular; variable numbers get through; large breeds, incidental so if no disease then convert with quinidine;  small breeds get disease such as atrial enlargement with DCM so treatment is digitalis to increase contractility and decrease heart rate.

B. VENTRICULAR:

a. VENTRICULAR PREMATURE DEPOLARIZATIONS (VPCs);  wide bizarre QRS, earlier than normal; up or down; V.Tac (run of 5-6 VPCs); myocardial diseased, hypoxia, drugs, GDV, abdominal surgery; TX of VTAC: IV lidocaine, up to 4 doeses, then procainamide or quinidine.

b. VENTRICULAR FLUTTER and FIBRILLATION:  cant tell QRS and P’s, just undulating wave; cardiac arrest; grave prognosis; tx is defib and CPR

c. SUPRAVENTRICULAR, JUNCTIONAL, VENTRICULAR ESCAPE BEATS:  pathological condition, tx is to treat underlying mechanism; are a protective mechanism so no treatment!!

Facial swelling, won’t chew, tooth sensitive to percussion, tooth broken or discolored and not sensitive to hot/cold liquids.

CARNASSIAL TOOTH ABSCESS

MISC:  trauma or chew hard objects ( bacteria gets in and forms abscess with inflammatory cells, peri-apically; spreads to pathway of least resistance from apex so get osteomyelitis +/- cellulitis so draining tract in sinus.

DX:   rads

TX:   surgical extraction of tooth and curettage of apical affected area + broad spectrum antibiotics 7-10 days post-op / analgesics / no hard food for a few days.

Severe lethargy, depression, anorexia, abdominal pain, vomiting, diarrhea, fever.

ACUTE PANCREATITIS

MISC:  definition (inflammation of the pancreas that occurs abruptly with little or no permanent pathologic change);  especially seen in mini schnauzers, mini poodles, cockers; esp. middle aged to older >7 year olds; esp. females.

PATHOPHYSIOLOGY:  most defense mechanisms prevent pancreatic autodigestion by enzymes it secretes; under select circumstances, these natural defenses fail and autodigestion occurs when these digestive enzymes are activated within acinar cells; local and systemic tissue injury is due to activity of released pancreatic enzymes and mediators such as kinins, free radicals, complement.

SYSTEMS AFFECTED: GI (altered motiliy / ileus due to regional chemical peritonitis; local or gen’d peritonitis due to vascular permeability), HEPATOBILIARY (lesions due to shock, pancreatic enzyme injury, inflammatory cell infiltrates), RESPIRATORY (pulmonary edema or pleural effusion), CARDIOVASCULAR (arrhythmias from myocardial depressant factor), HEMATOLOGIC (coagulation cascade activated so systemic consumptive coagulopathy / DIC).

DX: may palpate mass lesion; CBC/CHEM (hemoconcentrated, leukocytosis with left shift, toxic neutrophils, prerenal azotemia, liver enzymes high, hyperglycemia if necrotizing pancreatitis due to hyperglucagonemia; mild hypoglycemia; hypercholesterolemia and hypertriglyceridemia; serum amylase / lipase (may be elevated but not specific because also up with hepatic, renal or neoplastic disease or dex; if need to, use lipase as a test in dogs);  serum TLI (pancreatic specific; but normal results don’t rule it out); ELISA for trypsinogen activation peptide (tap); rads (see soft tissue opacity);  U/S guided FNA biopsy.

TX:  aggressive fluids (LRS) +/- colloids; KCL supplementation (if vomited it out); NPO 3-5 days to reduce pancreatic secretions; then offer small water; if tolerated without vomiting, feed frequent carbos like boiled rice, then add protein like cottage cheese;   antiemetics (chlorpromazine); antibiotics if evidence of sepsis (penicillin, ampicillin and gentamicin); analgesics (butorphanol);  +/- surgery.

Yellow discoloration of skin, abdominal pain, orange feces, lethargy, anorexia, weakness, vomiting, diarrhea, PU, PD.

JAUNDICE

CAUSES:

1)  PRE-HEPATIC JAUNDICE:   hemolytic disorders, immune-mediated hemolysis (SLE, drugs), infectious (heartworm, babesia, ehrlichiosis), oxidative injury (zinc), resorption of blood (hematoma)

2)  HEPATIC JAUNDICE:   familial (dobies, bedlington terriers), adverse drug reactions (acetaminophen, anti-convulasants, TMS), cholangitis / cholangiohepatitis, infiltrative neoplasia (lymphoma), cirrhosis, massive hepatic necrosis, systemic illness with hepatic component (lepto, histoplasmosis), bacterial sepsis.

3)POST-HEPATIC JAUNDICE:  interference with excretion of bilirubin, pancreatitits, neoplasia (of bile duct, pancreas, duodenum), intraluminal duct occlusion (cholelithiasis, sludged bile), ruptured gallbladder of duct.

DX, PRE-HEPATIC:  CBC (severe regenerative anemia, spherocytes, heinz bodies, parasites), CHEM (normal to high ALT ALB BUN / normal albumin, glucose, cholesterol).

DX, HEPATIC:  CBC (mild regenerative anemia).  CHEM (mild to markedly high ALT, ALP / normal to low albumin, BUN and cholesterol).  UA (+/- bilirubinuria which preceeds bilirubinemia).

DX, POST-HEPATIC:  CBC (mild NON-regenerative anemia)  CHEM (mildly high ALT, mod to markedly high ALP, normal albumin, BUN, glucose; normal to high cholesterol).

DX, MORE TESTS:  direct coombs, smears, ANA, serum bile acids, serology for infectious diseases, coagulation tests, microbiology culture and sensitivity, abdominal rads, thoracic rads (check mets), abdominal ultrasound, liver biopsy, celiotomy.

TX:   restrict activity, avoid tetracyclines, avoid analgesics, sedatives, anesthetics, barbituates; give water soluble vitamins (K1)

PU/PD/PP, weight loss

DIABETES MELLITUS

MISC:  type 1 (no beta cells – dogs)  type 2 (dysfunctional beta cells or peripheral insulin resistance – cats)

ETIOLOGY:  pancreatitis, auto-immune isleitis

DX:   1)  increased blood glucose   2) glucosuria   3) fructosamine (glycosylated albumin – lasts 2 weeks;   glycosylated hemoglobin – lasts 3 to 4 weeks)    4) minimum database   5) urine culture   6) abdominal ultrasound   7) chest rads   8) DKA: occurs with insulin deficiency with insulin antagonist hormones, break down fat:  TG to FFA go to liver to make acidic ketone bodies.

TX:   insulin  (regular [ potent, short acting], lente / NPH [intermediate potency and duration], ultralente / PZI [long duration, low potency]… most common to use lente or NPH in dogs;  monitor BG curves (look at nadir and duration);  somogyi (BG too low or drops too fast – counterregulatory hormones released to overshoot BG level, overshot can last two days).

Occasional coughing, exercise intolerance, cachexia, syncope, ascites, tachycardia, hemoptysis

HEARTWORM DISEASE

LIFE CYCLE:  larvae transmitted from infected dogs to non-infected dogs by mosquitoes; microfilariae (L1) accumulate in mosquito during meal taken from infected dog; microfilariae develop to L3 in mosquito and then are injected into non-infected dog where, in 6  months (pre-patent period) they develop into adults (L5) that produce microfilariae; these adults live in pulmonary arteries.

MISC:   disease caused by infection with dirofilaria immitis; directly related to number of worms, duration of infection and host response; endothelial damage leads to myointimal proliferation;  lobar arterial enlargement, tortuosity and obstruction cause impaired compliance, loss of collateral recruitment, pulmonary hypertension and thrombosis; pulmonary damage exacerbated after death of adult worms;  high right ventricular afterload causes myocardial hypertrophy and sometimes CHF;  may also see pulmonary hypertension, embolization, allergic pneumonitis, eosinophilic and granulomatous and renal immune complex glomerulopathy; common along coasts and river basins; esp dogs outdoors; mostly affects 3-8 year olds;  hemoptysis occurs with severe pulmonary thromboembolic complications;  ascites and hepatomegaly indicate R-CHF.

DDX:   hyperadrenocorticism (because of pulmonary hypertension), allergic lung disease, DCM (because of ascites).

DX:        DON’T TEST PUPS <6 MONTHS OLD.

1) CBC/CHEM/UA:  anemia; sometimes eosinophilia or basophilia; if thromboembolism, see inflammatory leukogram and thrombocytopenia;  inconsistently see hyperglobulinemia; if severe and chronic see proteinuria (maybe caused by immune-complex GN or amyloidosis).

2) SEROLOGIC ANTIGEN TESTING:  highly specific and sensitive; identifies adult D.immitis antigen

3) MICROFILARIA IDENTIFICATION:  tests include MODIFIED KNOTTS, filter tests, difil test and direct smear;         DO THIS TEST ON ALL DOGS >6 MONTHS if PLACING on PREVENTATIVE!!!

4) IMAGING:  RADS: main pulmonary artery segment enlargement and lobar arterial enlargement and tortuosity; lung infiltrates too.

5) IMAGING:  ECHO:  maybe unremarkable; may see right ventricular dilation and wall hypertrophy; parallel linear echodensities produced by worms in right ventricle, right atrium and pulmonary arteries.

TX:        1)    severe restriction of activity for 4-6 weeks

2) cage confinement for 3 weeks after adulticide administration (melarsomine dihydrochloride aka immiticide; given twice 24 hours apart); 

3) give microfilaricide (ivermectin or milbemycin) during week 4-5 of treatment protocol.

4) Before all this, consider surgical removal from right heart (and vena cava).

Female behavioral changes, lactation at end of diestrus, mothering by nesting inanimate objects and refusing to eat

PSEUDOPREGNANCY

MISC:  will see hyperplasia of mammary glands; need to rule out true pregnancy; falling progesterone and increased prolactin associated with late diestrus are responsible for clinical signs.

TX:  none; resolves spontaneously 1-3 weeks; not estrogen because potential marrow suppression; if repeated, breed or spay (OVH prevents recurrence)

Patchy hair loss, broken  hairs, possible papules and pustules

DERMATOMYCOSIS

MISC:  ~70% microsporum canis  ~20% m. gypseum  ~10% trichophyton mentagrophytes.

DDX:  demodex, bacterial folliculitis, seborrheic dermatitis

DX, tentative:  Woods.   DX, definitive:  DTM culture

TX:  usually self-limiting; local lesions; use topical miconazole or clotrimazole; if systemic, in an old immunosuppressed dog, use griseofulvin; for 4 weeks past resolution.

Difficulty in birthing, no parturition within 24 hours after temperature drop <100 F, strong abdominal contractions for 1-2 hours without delivery, resting period between labor > 4-6 hours, in pain during birth, black purulent hemorrhagic vaginal discharge, long gestation

DYSTOCIA

MISC:  may result from myometrial defects, metabolic abnormalities such as hypocalcemia, inadequate pelvic diameter, insufficient dilation of birth canal, fetal hormone (corticosteroid) deficiency, fetal oversize, fetal death or abnormal fetal presentation and posture.

DX:  good history including breeding dates, previous pregnancies, sterile vaginal digital exam to determine degree of cervical dilation, patency of canal and position/presentation of fetus.

TX:  medical if stable dam and fetus IS oxytocin IM up to three times at 30 minute intervals +/- calcium gluconate IV  both to promote uterine contractions;  SX = C-section.

Fever, depression, lameness, tachycardia, murmur, weakness, HYPOTENSIVE!

BACTERIAL SEPSIS

CAUSES:  gram-negative organisms (e-coli), also gram positive cocci and anaerobes.

RISK FACTORS:  peracute (pyometra and disruption of GI tract), more protracted onset (infections of skin, upper urinary tract, oral cavity, prostate), cushings, diabetes mellitus, liver failure, renal failure, splenectomy, malignancy, burns, chemotherapy, glucocorticoids (allows greater multiplication of bacteria in extravascular tissues), IV catheters (allows rapid bacterial access), indwelling urinary catheter.

DX:  1)  CBC/CHEM/UA:  neutrophilic leukocytosis with left shift and monocytosis (neutropenia may develop), hypoalbuminemia, high ALP, hypoglycemia, urine culture positive.   2)   BLOOD CULTURE:  pairs (an and aerobic), get two sets of two, at least!  (take three over 24 hours), get minimum of 10 ml in each; collect sterilly; if >2 positive cultures of same organism, then call it quits.  Significant if get enterobacterae, bacteroidacae, pseudomonas, staph aureus/intermedius, beta-hemolytic strept.  Contaminated if get coag neg staph, alpha-hemolytic strept, actinobacter.

TX:   broad spectrum antibiotcs (good choice is first generation cephs like cefazolin and gent/aminoglycosides); correct hypotension with fluids (add dextrose if low blood glucose); +/- surgical correction if internal.

Dry honking cough worsened by excitement or heat or humidity or exercise, possibly chronic history of intermittent coughing or difficulty breathing, retching, tachypnea, respiratory distress, cyanosis or syncope (if severe), inspiratory dyspnea, wheezing or musical tracheal sounds when ausculting over trachea, snap on end-expiration

COLLAPSED TRACHEA

MISC:  dynamic reduction in the luminal diameter of the large conducting airway with respiration; may involve the cervical or intrathoracic or both segments.

PATHOPHYSIOLOGY:  

1) HYPOCELLULAR TRACHEAL CARTILAGE

2) LACK of CHONDROITIN SULFATE and/or DECREASED GLYCOPROTEINS within the cartilage matrix:  results in reduction in bound water and loss of turgidity in cartilage

3) ABNORMALITIES in CARTILAGE STRUCTURE:  genetic, nutritional or degenerative

4) COLLAPSE:  weak cartilage allows flattening of ring; collapses in dorsoventral direction when pressures change within airway lumen.

5) COUGHING:  mechanical trauma to tracheal mucosa from collapse of dorsal tracheal membrane exacerbates airway edema and inflammation and may lead to pseudomembrane formation.

6) ABNORMAL PRESSURE GRADIENTS develop along trachea during inspiration which lead to increased inspiratory effort and dynamic collapse of airway

7) CHRONIC INCREASE in EFFORT may lead to secondary abnormalities in laryngeal structure and function

8) UPPER AIRWAY OBSTRUCTION worsens signs

9) HIGH INTRAPLEURAL PRESSURE during expiration leads to collapse of intrathoracic trachea

10) SMALL AIRWAY DISEASE increases pressure gradient and potentiates collapse; may be perpetuated by chronic cough and airway inflammation, leading to more widespread pulmonary dysfunction

BREEDS:  mini poodles, yorkies, Chihuahuas, poms; small and toy breeds OR young large breed dogs

DDX:   kennel cough, obstruction, chronic bronchitis, pneumonia, CHF, bronchiectasis

INTRA-thoracic collapse causes EXPIRATORY DYSPNEA

EXTRA-thoracic collapse causes INSPIRATORY DYSPNEA

DX: 

1) ELICIT COUGH IN EXAM ROOM

2) CBC:  maybe show inflammatory leukogram secondary to chronic stress or pneumonia

3) THORACIC RADS:  collapse identified on 60%

4) FLUOROSCOPY:  dynamic collapse; esp if after a cough induced

5) TRACHEAL WASH:  use oral intubation and sterile catheter ; cytologic examination and bacterial culture and sensivity

6) BRONCHOSCOPY:  grade severity of collapse (I-IV)

TX:  GOAL is to CONTROL PROBLEM not cure it because usually non-life threatening;   if bad, give oxygen and heavy sedation (butorphanol +/- acepromazine) with dilation of small airways (theo-dur tablets or terbutaline) and reduction of bronchial inflammation (prednisone); restrict all activity; institute weight loss; corrective surgery;  if not bad, minimize stress (give ace before guests arrive) and use harness and use antitussives (dextromorphan, butorphanol, hydrocodone bitartrate) and bronchodilators (aminophylline, theophylline, terbutaline)

Anorexia, lethargy, vomiting/diarrhea, purulent vaginal discharge, increased white cell count

PYOMETRA

MISC:  an infection of uterus; any intact bitch that’s ill should have pyometra on list of ddx; pyometra occurs under the influence of PROGESTERONE (it suppresses leukocytes response to infectious stimuli / it decreases myometrial contractility / it stimulates endometrial glands to develop and produce more fluid making uterus good culture plate for bacteria); it occurs only during DIESTRUS and most commonly occurs 2-10 weeks after end of estrus; E-COLI most common; 

DX:   palpable uterus; history (either older bitch / or if young, has been treated with estrogens for early pregnancy termination); rads and ultrasound show severely enlarged uterus

TX:  OVH; if animal young and open-cervix pyometra can use PROSTAGLANDINS (side effects are vomiting diarrhea salivating);  tx with antibiotics and fluids.

Lethargy, anorexia, deep cough, dyspnea, +/-fever, +/-leukocytosis, auscultate consolidation of the lungs

PNEUMONIA

MISC:  lung inflammation characterized by disturbance in respiration and hypoxemia complicated by systemic effects of associated toxing; usually canine DISTEMPER virus, canine ADENO-virus 1 & 2, PARAINFLUENZA virus all may cause initial lesions in distal airways and predispose to secondary bacterial infection; also could be parasitic (filaroides) or tuberculosis pneumonia or mycotic granulomatous pneumonia or by irritants (with secondary bacterial infection) or aspiration pneumonia.

DX:  clinical signs + leukocytosis + rads (peribronchial consolidation and increased lung density) + BAL cytology, culture and sensitivity

TX:  put in warm dry environment; correct anemia;  oxygen therapy; empirical Abs; nebulization and coupage; bronchodilators.

Unilaterally large testicle with atrophy of unaffected testicle, feminization (gynecomastia, galactorrhea, atrophy of penis, pendulous prepuce, attraction to male dogs, stand as female to pee), nonpruritic alopecia, thinning of haircoat, hyperpigmentation

CRYPTORCHIDISM / SERTOLI CELL TUMOR

MISC:  common testicular tumor in cryptorchid testicles; cryptorchid testicles are 13 times more likely to develop neoplasia than are scrotally located testicles;  may palpate abdominal mass or in inguinal location; between 10-14% are malignant and met to regional lymph nodes and other abdominal and thoracic organs.

DDX:   interstitial cell tumor, seminoma, cushings, hypothyroidism

DX:

1) CBC/CHEM/UA:  nonregenerative anemia, leukopenia, thrombocytopenia associated with hyperestrogenism

2) SERUM ESTRADIOL CONCENTRATION:  high in most patients

3) SERUM PROGESTERONE CONCENTRATION:  high in most patients

TX:  castration

PROGNOSIS:  good in most patients; guarded if cytopenias develop because of increased estrogenism.

Palpable firm enlarged peripheral lymph nodes, enlarged liver,  anorexia, lethargy, weight loss, sometimes see vomiting diarrhea coughing

LYMPHOSARCOMA / LEUKEMIA
MISC:   lymphosarcoma is a highly malignant tumor of the lymphocytes that ORIGINATES in the LYMPHOCYTES of SOLID ORGANS such as PERIPHERAL LYMPH NODES, peyers patches in GI TRACT, etc….;  lymphosarcoma is usually unifocal in origin with follicle-associated B lymphocytes that retain ability to migrate and retain growth characteristics;  may affect many systems and classification is based on what it proliferates to/in : (stage I one lymph node involved / stage II chain of lymph nodes affected / stage III generalized lymph node involvement / stage IV spleen or liver involved / stage V bone marrow involved ); may have GI form where infiltrates and get abdominal discomfort and diarrhea OR respiratory form where get mediastinal lymph node masses that cause difficulty breathing OR extranodal…; 

MISC:  leukemia is a lymphoproliferative disorder defined as the presence of circulating neoplastic prolymphocytes and lymphoblasts in blood (have impaired humoral and cellular immunity); characterized by BONE MARROW infiltration and DISPLACEMENT of normal HEMATOPOEITIC STEM CELLS;  anyway, get multicentric lymphosarcoma WITH this acute lymphoblastic leukemia when hits bone marrow.

BREEDS:  boxers, bassets, goldens, saint bernards, Scotties, Airedales

DX:

1) CBC/CHEM/UA:  nnn anemia, thrombocytopenia, lymphoblastosis, high liver enzymes

2) ABDOMINAL RADS or ULTRASOUND:  may see lymphadenopathy

3) LYMPH NODE BIOPSY / EVALUATION:  reveals high numbers of immature lymphocytes with multiple nucleoli and mitotic figures.

4) BONE MARROW EVALUATION:  identify extent of disease which affects chemotherapy choices

TX:  chemotherapy (doxorubicin / L-asparginase ; use gloves)(+ vincristine / cyclophosphamide) plus prednisone

PROGNOSIS:  WITHOUT CHEMO = survive 2-6 weeks;   WITH THERAPY = 75% go into clinical remission (if only lymphosarcoma) ; average length of survival is about 10-12 months (dogs).

VOMITING, possibly projectile, dehydration, praying position,  anorexia, lethargy, malaise, ptyalism, diarrhea, melena, weight loss

INTESTINAL OBSTRUCTION

MISC:  ingesta and fluids accumulate proximal to obstruction; if vomit may get hypokalemia; mucosal damage and bowel ischemia can result in endotoxemia and sepsis.

CAUSES:  foreign body, intussusception, hernias with incarceration, mesenteric torsion / volvulus, neoplasia, granulomatous enteritis, stricture.

DX:  

1) PHYSICAL EXAMINATION:  may find discomfort or abdominal pain (intussusception or tumor)

2) CBC/CHEM/UA:  to rule out other causes (renal, pancreatitis, liver dz, addisons, DKA); maybe anemia from GI blood loss, stress leukocytosis or degenerative left-shifted leukocytosis or leukopenia with severe mucosal injury or intestinal perforation and septic peritonitis; see hypokalemia and prerenal azotemia

3) SURVEY ABDOMINAL RADS:  foreign body, dilated bowel loops; segmental ileus.

4) CONTRAST RADS:  foreign bodies, masses, complete obstruction.

5) ABDOMINAL U/S:  foreign bodies and obstructions (intussusception)

6) ENDOSCOPY:  biopsy masses, see proximal obstructions.

7) BELLY TAP and CYTOLOGY:  see nonseptic inflammation associated with intestinal vascular compromise (prior to perforation and septic peritonitis).

TX:  SURGERY FAST (the intestines do NOT tolerate vascular compromise well); IV crystalloids, NPO until obstruction relieved and vomiting resolved; then bland diet 1-2 days with gradual return to normal diet;  plus antibiotics (ampicillins, gentamicin or enrofloxacin); if shocky give GCs (prednisolone sodium or dex); after relieved obstruction, give antiemetics (metoclopramide); if ulcers (give H2 receptor antagonists such as ranitidine).

COMPLICATIONS:  aspiration pneumonia / septic peritonitis / adynamic ileus

Blepharospasm, pawing at eye, lethargy, vision deficits, red eye, corneal edema, buphthalmos and descemets streaks, mydriasis, lens luxation, chronic anterior uveitis

GLAUCOMA

MISC:  loss of vision can occur within 24-48 hours due to optic nerve damage and retinal atrophy (determined by IOP elevation, duration of elevation and acute vs chronic onset);  red eye due to engorged episcleral vessels;  elevated IOP impairs corneal endotheliums ability to remove water from corneal stroma so get corneal edema;  elevated IOP causes cornea and sclera to stretch irreversibly so eye becomes so enlarged (bupth eye will still retropulse into orbit when pressure is applied to lids); descemets streaks are permanent linear ruptures in descemets membrane caused by stretching of cornea (indicates glaucoma);  mydriasis from IOP > 50 mmHg so papillary constrictor muscle is paralyzed leading to papillary dilation; if lens zonules break as globe enlarges the lens can luxate out of position; chronic uveitis can lead TO glaucoma.

DX:  tonometry (increased IOP) with tono-pen or schiotz (normal is <30 in dogs)

Determine if animal visual (if so, then aggressive therapy)

TX:  EMERGENCY!!  Goal is to reduce IOP!! Then refer to ophthalmologist

EMERGENCY TREATMENT IS:

1) MANNITOL

2) CARBONIC ANHYDRASE INHIBITOR (dichlorphenamide or methazolamide or topical dorzolamide)

3) PILOCARPINE 2% (to effect which is miosis; but not if uveitis present)

4) PREDNISONE

5) SYMPATHOMIMETIC (dipivefrine HCL, an epi prodrug)

6) TIMOLOL decreases aqeous production                       ***do NOT use topical ATROPINE**

REGULAR TREATMENT IS:

       1)  Decrease aqueous production with 

a. Carbonic anhydrase inhibitors (dichlorphenamide or methazolamide)

b. Sympathomimetics (epi, dipivephrine)

c. Cyclocryotherapy (done by ophthalmologist)

2)  Increase aqeous drainage by

a. Cholinergics (pilocarpine)

b. Sympathomimetics 

c. Surgical

MANAGEMENT:  difficult to control medically; need surgery (cyclodestructive procedures or intraocular prosthesis or enucleation)
Raised nodular masses, on palpation are soft to solid, solitary dermal or subcutaneous masses or multiple; often alopecic, erythematous and ulcerated; occasionally vomiting, anorexia, melena +/- coagulation abnormalities.

MAST CELL TUMOR

MISC:   histamine release causes GI signs; heparin release causes coagulation abnormalities; most common skin tumor in dogs; in brachycephalics such as boxers, bulldogs, bostons.

DX:  aspirate and cytology (basophilic granules!!) +/- biopsy.

GRADE:  well differentiated (low met potential ( boxers), moderately differentiated (25-40% met), poor (55-96% met).

TX:   radiation and surgery, wide-margin.

Pantin, hypersalivation, hyperthermic, hyperemic mm, tachycardia, arrhythmias, shock, respiratory distress.

HEAT PROSTRATION

MISC:  non-pyrogenic hyperthermia (106 temp with no signs of inflammation) casued by hot temperatures, excessive exercise, thyrotoxicosis, hypothalmic lesions.  Endogenous pyrogen (IL-1) changes set  point if a hypothalmic lesion; nonpyrogenic hyperthermia does not change set point; multiple organ failure if >109;  thermal damage leads to cellular necrosis, hypoxemia, protein denaturalization.

DX:   CBC (stress leukogram, hemoconcentrated).  CHEM (high BUN, albumin, ALT, AST, CK, NA, CL, P, glucose).  UA (hyperthosenuria, proteinuria). 

TX:   alocohol on foot pads, fans, water, stop when 103 temp, oxygen, fluids, treat DIC, renal failure, cerebral edema… if metabolic acidosis use sodium bicarbonate.

Young 8 month old, lameness, starts in one leg and migrates to another leg, long recovery and no relapses; pain on palpation.

PANOSTEITIS

PREDILECTIONS:   young growing german shepherds, esp males.

DX:  rads (increased sclerotic, mottled, density in medullary cavity of diaphysis of affected bone)

PATHOGENESIS:  unknown / bouts of spontaneous episodes subside at two years of age.

TX:  palliative / feed less.

PU/PD, hindlimb weakness, panting, alopecia, pot belly, skin infection, hyperpigmentation, calcinosis cutis

HYPERADRENOCORTICISM

ETIOLOGY:  too much cortisol produced by  1)PDH : oversecrete ACTH, bilateral big adrenals   OR   2)Adrenal Tumor  (AT)

DX:   1)CBC: mild anemia, stress leukogram, +/- thrombocytosis    2)CHEM: increased ALT, increased other liver enzymes, increased cholesterol, increased glucose, decreased BUN    3)UA: decreased SG, proteinuria, bugs, no wbc because steroids are anti-inflammatory

SCREENING TESTS:  1)ACTH stimulation (with PDH, AT: increased cortisol one hour post ACTH injection);   2)LDDST (PDH: no suppression or suppression at 4 hours, but no suppression at 8 hours) (AT: no suppression)    3)Urine cortisol:creatinine (urine from home – normal <1.3 X 10 –5_

DIFFERENTIATING TESTS:  1)LDDST AT 4 hours (if result <1.5 or <50% baseline = PDH, picks up 60% PDH;   2)HDDST AT 4 hours (result <1.4 or <50% baseline =  PDH, picks up 75% PDH);    3)abdominal ultrasound (bilaterally enlarged adrenals = PDH;    one small, one big = AT);    4)MRI/CT (pituitary macroadenoma = PDH).

TX PDH:   1)Lysodren (mitotane, opDDD) is drug of choice, toxic to adrenal cortex; side effects = GI, addisons;    2)ketoconazole (decreases adrenal cortisol production);    3)deprenyl (MAOI-decreases dopamine in brain; shuts off ACTH; doesn’t work, good for senility);    4)ciproheptadine   5)bromocryptidine   6)metyraprine (cats: transient enzyme blocker).

TX AT:  increase lysodren dose; surgery is treatment of choice.

Anemia, thrombocytopenia, +/- abdominal distension, +/- RHF, +/- mass, nodules.

HEMANGIOSARCOMA

MISC:  very aggressive and mets early; commont sites include spleen, right atrium and subcutis; may collapse due to tumor rupture / coagulopathy.  

DX:   CBC (anemia, low platelets, left shift, monocytosis, schistocytes, acanthosis) plus HISTOPATH.

TX:   visceral surgical removal; die in 2-4 months!

Male dog recurrent UTIs, non-painful, chronic problem.

PROSTATIC ABSCESS/PROSTATITIS

MISC:  prostate may be normal sized.

DX:   RADS +/- contrast cystogram to differentiate prostate.  US (abscess echogenicity characteristic) plus guided aspirate + cytology + C/S.

TX:   drain / remove abscess surgically .  +/-castration.  Antibiotics:  e-coli (chloramphenicol), staph (clindomycin), strept (erythromycin), klebsiella & enterobacter (fluoroquinolones), proteus (TMS), pseudomonas (tetracyclines).

Early signs are GI effects (V, D, salivate, GI pain), respiratory (tachypnea and dyspnea, because bronchoconstricted), urinary tract (incontinence, frequent urination), cardiac (bradycardia), then see muscle twitching, weakness, paresis/paralysis and finally anxiety, disorientation, hyperactivity, seizure, mental depression.

INSECTICIDE TOXICITY

Organophosphates



· Ach-ase inhibition

· Ach is released into synaptic cleft and opens Na gate.  ACH-ase breaks down ACH and stops impulse to get repolarization.  

· Acute death may be only sign

· Muscarinic signs:

1. Miosis – pinpoint pupils

2. SLUD

3. Bronchoconstriction

· Nicotinic

1. Muscle stiffness

2. Fasiculations

3. Tremors

4. Weakness

5. Paralysis

· CNS

1. Restlessness

2. Anxiety

3. Hyperactivity

4. Seizures

5. Depression

· TX:

1. Atropine – muscarinic signs

2. Pralidoxime (2-PAM) – wedges between Achase and organo.  Must give quickly.

3. Bathe if topical exposure w/ mild detergent and warm water

· Less water soluble that carbamates

· Persistent

· Chlorpyrifos syndrome – in bulls associated w/ testosterone interaction

· Blood test

1. Checks Achase in RBC

a. 90 days in cats

b. 120 days in dog

2. Parallels drug in synaptic cleft

3. Indirect test

· Butyrylcholinesterase test

1. In serum

2. Responds invariably depending on compound

3. Good for monitoring exposure

Lethary waxes and wanes, vomiting, diarrhea, PU, PD, ascites, jaundice, poor body condition, bleeding tendencies.
HEPATIC CIRRHOSIS / ASCITES

· MISC:  repeated injury or inflammation from:  hepatic copper toxicity, chronic inflammation / idiopathic- Hepatic failure induces ascites two ways:

a. Hypoalbuminemia

b. Increased fibrosis causes portal hypertension and increased hydrostatic pressure

· Peritoneal fluid is a low protein ascitic fluid transudate due to the hypoproteinemia

· Tx of hepatic failure:

a. Steroids – only in hypergammaglobulinemia, postivie autoAb titers, evidence of extrahepatic autoimmune dz, and NO infectious etiology

b. Prednisone

c. Can replace pred w/ Azathioprine – an immunosuppresent and neoplastic agent

d. Ursodeoxycholate – replaces hydrophobic hepatotoxic bile acids and protects hepatocytes from adverse effects 

e. Colchincine – used in noninflammatory fibrotic hepatopathies; can casue hemorhagic D+

f. Zinc – inhibits collagen production, limits intestinal absorptionof copper, and function as an antioxidant

4-8 month old large or giant breed dog, lame, pain on palpation, joint effusion, muscle atrophy.

OSTEOCHONDRITIS DISSECANS

· Osteochondritis dissecans of shoulder, elbow, stifle and tarsus are clinical manifestations of osteochodrosis of the articular-epiphyseal complex of articular cartilage.


· Dying chondrocytes release lysis substances causing inflammation.

· Occur where the articular cartilage is normally thicker b/c they are areas of greatest wt bearing in the jt.  These thickened areas get further from a nutritional supply, and become weakened, making them MORE susceptible to shear force.
Insidious onset of wt bearing lameness over 3-4 wk period in large, fast growing breeds bet 3 months and 1 year old

· ( w/ exercise

· Males > females

· Lameness presents unilateral, BUT 50-75% bilateral lesions

· Pain during extension (stretching jt capsule)
· Multiple jt infection rare

· Rads:

1. Irregular, flattened, or depressed area of sclerotic subchondral bone

2. Osteophytes, jt mice rare

3. ‘Kissing lesion’ – cartilage lesion on surface of bone that articulates w/ OCD.

· Sxlegitimate dx tool
· Synovial Fluid analysisIndicates degree of DJD


· Conservative:

1. Cage rest w/ NSAIDs & hope small lesion will reattach

2. Encourage exercise to cause flap to break off and become a jt mouse, thus allowing bed to heal

3. BUT can’t tell if lesion is detached w/o sx

· Most dogs tx conservatively have a prolonged lameness followed by DJD

· Sx:  Remove jt mouse/flap, bevel edges of cartilage bed and promote granulation tissue. Create blood supply if needed by forage (holes) to expose subchondral bone.

· Sx not justified in moderate to severe cases


· Prognosis depends on jt involved, degree of DJD, unilater v bilateral and method of tx; Shoulder – best; Hock – worst

· 75% of dogs have NO lameness post op

· 20% dogs have mild lameness post op

· Post op care is confinement for 1-2 wks followed by controlled activity (leash walks) for add’l 2-4 wks.

Seizures, weakness, posterior paresis, collapse, muscle fasiculations, lethargy, depression, ataxia, PP, PU, PD, weight gain, exercise intolerance.

HYPOGLYCEMIA

PATHPHYSIOLOGY:   1) excess insulin / insulin-like factors (insulinoma, extrapancreatic paraneoplasia, iatrogenic insulin **).

2)  decreased hormones needed to maintain normal serum glucose (addisons).   3)  decreased hepatic gluconeogenesis (liver disease, portosystemic shunts, glycogen storage disease, sepsis).    4)  excessive use (hunting dogs, pregnancy, neoplasia, sepsis, polycythemia), decreasesed intake or underprotection (pups, toys, severe malnutrition).

DX:   CBC, CHEM, UA:  check initial cause, check insulin, glucose (fasting) (if increased insulin and decreased glucose, it’s insulinoma); ACTH stim for addisons; bacterial blood culture; bile acids (check PS shunt), abdominal rads and ultrasound, chest rads (check mets), biopsy.

TX:   2.5% or 5 % dextrose (if at home, rub corn syrup on buccal mucosa); feed more frequently.

Pale mm, cyanosis, icterus, +/-heart murmur, +/-hepatomegaly, +/-splenomegaly, acute lethargy, fever.

AUTOIMMUNE HEMOLYTIC ANEMIA

· Coating of RBC w/ Ig and/or complement causing a decreased RBC life span

· One of the most common immunohematologic disorders of dogs

· Causes:

a. Idiopathic – Primary or Autoimmune

b. Constitutes 60-75% of IMHA cases

c. Can also be caused by Neoplasia, FelV, H felis, Ehrlichia, HTW, drugs (cephalosportins, TMS, penicillin), NI, Vaccines, or Lupus

· Self antigen is recongnized on RBC and Ig and/or complement coats the RBC surface 

· IgG, IgM and complement most often involved

· Coated RBCs are removed from circulation

· Dx – 

a. regenerative, macrocytic hypochromic anemia (but may be nonregenerative)

b. Reticulocytosisi

c. Polychromasia and anisocytosis, spherocytes

d. Postiive Coombs test

e. Autoagglutination – must be distinguished from rouleux

· Tx w/ pred, cyclophosphamide, Azathioprine, Danazol, Human gammaglobulin, cyclosporine, splenectomy, blood transfusions

Ulcer over bony prominence such as sacrum, hip, heel, shoulder or elbow from prolonged pressure produced by body weight.

DECUBITUS ULCERS

· Secondary to pressure necrosisi in recumbent animals

· Stifles, elbows, hocks, and other pressure points are common sites

· Lesions are well demarcated w/ full thickness necrosis usually extending to the underlying musculature

· Form a vascular compromise releated to enviromnmental conditions

· Characterized by loss of soft tissue cushion over bony prominences

· Goal in tx is to make pt ambulatory again

· Clean and totate the patient often

· Soft beddingor water mattress is useful

· Keep all ulcerated areas free of fecal and urine contamination

.

Holes in skin from a bullet or shotgun.

GUNSHOT

MISC:  most damage hidden beneath surface; as projectile penetrates, it drags skin, hair and dirt through wound; if exits, exit wound larger; if high velocity, more damge because impact-induced shock waves move through tissues;

TX:  always considered contaminated; not primary closure; manage as open wounds; if fracture, use external fixation so can treat soft tissues.

Asymmetric ataxia, head tilt, circling, falling, rolling, nystagmus, vomiting.

VESTIBULITIS

MISC:  central (brain stem or flocculonodular lobe) or peripheral (inner ear receptors or vestibulocochlear nerve VIII).  Vestibular system receives input from receptors in inner ear and travels up cranial nerve eight.

DX:  otoscopic examination with otitis media, externa as differentials;  check ear drum, take fluid if swollen; check SM lymph nodes (big), CBC/CHEM (systemic infections), skull rads (fractures damaged nerve, osseous bulla), BAER, CSF analysis, MRI.  Check central infections (distemper, toxo, neospora, coccidioides); if otitis externa (horners syndrome), if otitis media (use oral antibiotics); metronidazole and aminoglycosides can cause ototoxicity.

Removing part of ears to conform to a breed standard.

EAR TRIMMING

MISC:  

Sessile fleshy friable mass or progressive ulcerative and infiltrative oropharyngeal lesions.

SQUAMOUS CELL CARCINOMA

· Malignant tumor of epidermis caused by: cutaneous injury – petrochemicals, UV light, frostbite

· Unpigmented skin (white/pink) areas at risk


· Reddened, roughened skin: that is Acinin deratosis (solar dermatitis) in premalignant stage and then becomes carcinoma in situ ‘Bowen’s dz’ in next stage

a. Eyelid/Conjuctiva – cattle, cats, horse

b. Nasal planum – cat, dog

c. Ear tips – cat

d. Ventral abdomen/sheath – dog, horse

e. Horn & nail – aged bullocks, Asia

· Proliferative, Ulcerative or Crateriform

a. Malignant epithelial proliferation

b. Penetration of basement membrane

c. Central avascularity and slough

d. Mets by lymph or blood

· Staging biopsy for local extent necessary

· Tx:



1. Cryotherapy

2. Local Excision

3. Radiation

4. Hyperthermia – eyes of cattle

5. Excision w/ flap reconstruction

6. Parital planectomy

· Mets

1. Piroxicam – palliation

2. Cisplatin – expensive and may not be efficacous

Oculonasal discharge, sneezing, +/-pneumonia, diarrhea, hyperkeratotic footpads, ataxia, wobbly, chewing gum seizures, hyperesthesia, tetraparesis.

CANINE DISTEMPER

MISC:  old and young dogs unvaccinated if stressed (and can get disease from vaccinations); shed in secretions of sick and recovered (shed for 10-60 days), inhaled;  replicated in lymphoid tissues; + 10-14 days, involves CNS and epithelial tissues (GI, pulmonary, foot pads); 

RESPONSES:  1)  rapid immune response (quickly recover).   2) weak slow immune response (preogressively systemic +/-neuro signs).   3) delayed response (progressive neurological disease / old dogs / get tetraparesis).

DX:  history of MULTIFOCAL NEURO DISEASE;  optic examination (optic neuritis, pink densities in tapetum, hyper-reflectiveness).  CBC (lymphopenia), conjunctival / respiratory epithelium (CDV antibodies present on IFA); biopsy + PCR / IFA for viral antigen on skin, footpads, CNS;

TX:  supportive.

PROGNOSIS:  if neurologic, poor.  

PREVENTATIVE:  MLV q 3-4 weks starting at 6 weeks and ending at 16 weeks.

Vomiting, polydipsia, muscle fasiculations, ataxia, knuckling, depression, hyperpnea, coma, seizures, anorexia, oral ulcers, salivation, oliquria or anuria.

ETHYLENE GLYCOL TOXICITY

MISC:  lethal for 15 kg dog is 75 ml; 

MOA:  met’d by liver by alcohol dehydrogenase to toxic products that cause acidosis and destroy renal tubular epithelium; also final product oxidative with calcium so get calicum oxalate crystals;

DX:  test kits for levels in blood / osmolar gap > 50; acidosis, increased P; isosthenuria; acidic pH of urine; rads (radiodense), renal biopsy

TX:  induce vomiting if within 1-2 hours; give 4-methylpyrrazole (4-MP) a non-comp. Inhibitor of ADH ; or give ethanol IV (same) plus fluids.

Dyspnea, tachypnea, anxiety, history of trauma OR insidious / spontaneous, frothy blood in nose or mouth, open-mouth breathing, abdominal component to breathing, cyanosis, sucking noise.

PNEUMOTHORAX

· Air or gas in pleural space

· Causes:

a. Spontaneous – no history of trauma; caused by a rupture of an air-containing space:  Bulla (liined partly by a thicken fibrotic pleura) or Bleb (air accumulation entirely w/I the pleura) 

b. Pathologic – pulmmonary dz (neoplasia, abscesses (foreign body – grass awn, stick, splinter), granulomatous lesions, pneumonia, fungal, parasites – Paragonium kellicotti, Aelurostronylus, dirofilariases)

c. trauma or iatrogenic – bites, puncture wounds, gunshots, fx rib

· Three classifications:

a. Open/pleurocutaneous –  opening directly from external atmosphere to pleural space

b. Closed – free air in pleural space (source from esophagus, trachea, bronchi or lungs)

c. Tension – tear in pleura that acts as a one way valve so air accumulates when inspires and cannot get out during expiration, rapidly fatal

· Sequela:

a. Hypoventilation

b. Ventilation-perfusion mismatching

c. Cardiac output compromised

· Signs:

a. Increased RR

b. Exercise intolerance

c. Coughing may precede if penumothorax secondary to pneumonia or abscess due to foreign body (grass awn, stick or splinter)

d. Resp distress at rest – elbows abducted, neck and head elevated (orthopnea)

e. Uable to rise

f. Cyanotic

g. Shocky

· Dx

a. Hx of trauma

b. SQ emphysema

c. Muffled lung and heart sounds

d. Increased resonance dorsally

e. Radiography – retraction of lungs from pleura, heart elevated from sternum

f. Aspiration of either side will usually drain the contralateral hemothorax

g. Needle thoracocentesis w/ 19-23 gauge needle attaced to three-way stopcock and syringe at 7th, 8th or 9th intercostal space in dorsal third of chest wall; aseptically prepare skin, may need lidocaine bleb, vessels run caudal to the rib, so enter cranial to the rib; advance needle w/ needle againste the body wall and bevel facing inward into pleual space until the pleura has been punctured, aspirate while needle is advanced to be certain you’re in the pleural space

h. Provide oxygen by face mask

· Tx

a. Mild distress – cage rest w/ close monitoring for shock and dyspnea

b. Mod distress – Needle thoracocentesis

c. Severe distress – Needle thoracocentesis; if accumulates or requires frequent or repeated thoracocentesis then put in a chest tube

d. Chest tube – shave and sx prep skin, local bleb, 9th intercostal space, stab incision through the skin, trocar into incision and advance cranially to 7th intercostal space; push through the intercostal muscles and into the thorax; as trocar is removed, clamp tube and attached three way stopcock, release the clamp and put in a pursestring, tape butterfly the tube to the chest and place a light chest wrap around the tube

Low potassium

HYPOKALEMIA

· Causes:

a. GI – D+

b. Excessive sweating

c. Diabetic ketoacidosis

d. Heat prostration

e. Poisnoning

f. Renal failure

· Causes Polymyopathy

· Tx

a. Potassium chloride 

Non-productive retching, ptylasim, progressive abdominal distension, weakness, collapse, tachycardia, tachypnea, +/- hypovolemic shock.

GASTRIC DILATATION / VOLVULUS

1. Large, Giant breed dogs, any age, deep chested

2. Unknown and unpredicatble etilogy:

a. Rapid ingestion of food, air, water followed by strenuous exercise

b. Pyloric, esophageal dz – obstruction cusues 2( bloat

c. ‘Lax’ gastric ligatments – relaxed, weak, allowing stomach to move

d. May have no histroy – perfectly normal then bloates

e. Hypotonic musculature due to chronic distension

History

1. BAR, ate well then exercise

2. Quitet, not recent meal

3. Found at night or depressed in a.m., distended abdomen or moribund

4. Phone call – very anxious, NO V+, abdomen distended

5. Cage resed, hospitalized patient can bloat

Clinical signs

1. Abdomen distension –dramatic or subtle (Great Dane)

2. Feels tympanic – ping heard, air distension

3. Frothing, slaivation – vagal stimulus?

4. Wretching – non-productive V+

5. Dyspnic – shock

6. Pallor, poor pulse quality, delayed CRT b/c stomach is occluding venous rtur

7. Hypovolemia

Pathophysiology

1. Dilated stomach puts pressure on venous return and decreases venous and cardiac output

2. Tissue hypoxia causes anaerobic glycolysis ( metabolic acidosis and increase in oxygen radicals (Xanthine oxidase)

3. Once untwisted, these free radicals can cause reperfusion injury

4. Gastric hypersecretion and sequestration

5. ( K and ( Cl  b/c of third spacing fluid

Dx

1. PE – typmpanic distension

2. Right lateral rad is hallmark

Tx

1. Shock therapy – immediate and aggressive IV fluids

2. Decompress:

a. Tube esophagostomy – sedate, mouth gag and pass tube into esophagus.  Try to intubate to control airway and spillage to prevent aspiration pneumonia.  When get to cardia,hard to get into stomach, so use twisting pressure or blow on tube.  Slightly elevate the dog sternally.  Drain and use stomach pump.  Frothy, food particles, blood or black color.  Then go t sx

b. Trocharization – 14 ga needle into area of tympany.  Then tube and/or go to surgery

c. Take right to sx.

Sx 

1. May have tube in during sx to empty stomach

1. Abnormal positions of organs:

a. Omentum is draped over the stomach

b. spleen is right and ventral

c. Greater curvature is on ventral body wall

d. Pylorus is left and dorsal

2. Exploration:

a. Esophagus

b. Gastric serosa – if resected is poorer prognosis

c. Gastric vessels

d. Spleen

e. Vena cava

f. Peritoneum

3. Untwist structures and let sit.  Then examine color.  Incise to see if bleeds.

4. Complications:

a. Rupture

b. DIC

c. Arrhymias

d. Gastric atony

e. Megaesophagus

f. Aspiration pneumonia

5. Gastropexy

a. Beltloop – loop in body wall, strap in stomach

b. Incisional

c. Circumcostal

d. Tube

COAGULOPATHY

MISC:

I.        THROMBOCYTOPENIA.

A. Excessive platelet removal:  blood loss; immune-mediated such as autoimmune, rickettsiae, ehrlichia, DIC. 

B. Decreased platelet production:  marrow disease (infiltrative neoplasia, myelofibrosis), immune-mediated against megakaryocytes (rickettsiae, ehrlichia, AI).

DIAGNOSIS:  severe <20,000; marrow aspirate (check megakaryocytes, +/- anti-mega-antibody test); rule out DIC (decreased fibrinogen, increased FDPs, long clotting times), ehrlichia titre (also see non-regen anemia), rickettsia titres (RMSF).

II. PLATELET FUNCTION PROBLEMS.

A. Lymphoproliferative diseases (multiple myeloma).

B. Drugs:  aspirin, ibuprofen, bute, indomethacin, steroids.

C. Heriditary: vWD.

DIAGNOSIS:  buccal muscosal bleeding times; clot retraction test; take off drugs and re-do BMBT; check vWD VIII-antigen.

III. COAGULATION FACTOR PROBLEMS.

A. INTRINSIC:  XII, XI, IX, PF-3 VIII (inititated by collagen)

B. EXTRINSIC:  VII (intiated by TT III, tissue damage).

C. COMMON:  X, V, I (fibrinogen), II (prothrombin), III (thromboplastin), IV (calcium).

DIAGNOSIS:

`

1.PIVKA – check vitamin K-dependent factors 2, 7, 9 ,10 for warfarin toxicity.

2.PT –  (prothrombin time); check EXTrinsic and COMMON; for factor 7 for vitamin K antagonism; good to use to monitor warfarin toxicity after start treating.



3.APTT (activated partial thromboplastin time)) checks INTRINSIC and COMMON; checks all factors except 7.



4.ACT (activated clotting time); checks INTRINSINC and COMMON;  cheap and quick!!



5.TT (thrombin time);  quantitates FIBRINOGEN.  If multiple factors involved, either from decreased 

production by liver, loss via glomerulnephritis or rodenticide poisoning.

IV. DIC.

Etiology:  

1) inflammatory diseases (create areas of necrosis and exposed collagen stimulates clotting: such as K9-infectious hepatitis kills dog through DIC).

2) Neoplasms: hemangiosarcomas have necrotic areas.

3) Hemolytic anemias ( necrotic rbc debris.

4) Obstetric disorders: amniotic fluid induces clotting.

5) Vasculitis.

DIAGNOSIS:  decreased platelets, decreased fibrinogen, increased BMBT, APTT, PT, FDPs, decreased AT-III (consumed).

TX:  eliminate precipitating cause (often impossible); halt intravascular coagulation with heparin, aspirin, plasma.  Use supportive therapy.

Tissue injury from heat (fire), moist heat (steam or liquid), chemicals, electricity, radiation, lightning.

BURNS

MISC:  damage done includes shock, severe dehydration due to loss of protective effect of skin, infection of burn site, damage to lungs and eyes by exposure to high temperatures and smoke and debris, damage to external vulva, teats, prepuce and scrotum.

Young german shepherd dog with chronic watery diarrhea, weight loss with normal to increased appetite, flatulence, borborygmi, thin, decreased muscle mass.

EXOCRINE PANCREATIC INSUFFICIENCY

MISC:  progressive loss of exocrine pancreatic acinar cells causing failure of absorption because inadequate production of digestive enzymes; in dogs, from idiopathic pancreatic acinar atrophy OR chronic pancreatitis (less common) OR pancreatic adenocarcinoma (rare).

DX:  CBC/CHEM/UA:  normal
FECAL EXAMS: normal

Serum TLI DECREASED!!!!

Serum folate & Vit b-12

	
	Malabsorption
	EPI
	Bact overgrowth
	EPI + bacter overgrowth
	

	Folate (jejunum)
	(
	N
	(
	(
	Bacteria produce folate

	B-12 (ileum)
	(
	( (N)
	( (N)
	((N)
	


TX:  if diabetes too, regulate glucose and insulin;  low fat, highly digestible, low fiber diet; powdered pancreatic enzyme concentrates mixed in food.

RISKS:  small intestinal bacterial overgrowth!

Floculant large pendulous non-painful mass in intermandibular, cranial, cervical or sublingual area.

SALIVARY MUCOCELE

· Collection of saliva in nonepithelium lined swelling causing an inflammatory response

· Causes include truma, occlusion (sialolith), congenital, plant migration, tumor

· Saliva leaks out thorugh path of least resistance

· Most frequent site is sublingual gland and saliva migrates to ventral neck region
· May also occur under the tongue (ranula) and retrobulbar inducing an exophthalmus

· Signs include a soft, cool, nonpainful cervical mass, dysphagia or inspiratory dysnpnea

· Tx includes:

Proteinuria!, mostly albuminuria, weight loss, decreasted activity, hypoproteinemia, ascites, dyspnea, peripheral edema.

GLOMERULONEPHRITIS / AMYLOIDOSIS

· Group of dzs that deposit fibrilar glycoproteins in ( sheet conformation 

· Four types have been described, but reactive is most common

· Reactive amyloidosis

a. most common

b. sytemic w/ amyloid A, a fragment of acute phase reactant serum amyloid A protein (SAA)

c. Cytokines are released from M( during tissue injury and stimulate hepatocytes to produce SAA, which deposit in the kidney

· Uncommon in cats except Abyssinian

· Dzs associated w/ amyloidosis in dogs:

a. Chronic inflammation (infectious or noninfectious)

b. Neoplasia

c. Cyclic hematopoiesis in gray collies

d. Ciliary dyskenesia and recurrent respiratory infections in dogs

e. Familial in Shar pei, Beagle, Abbyssinian & Siamense

· Signs:

a. Proteinuria is hallmark of glomerular amyloidosis
b. Renal insufficiency is hallmark of familial amyloidosis in Abyssinians and Shar peis
c. Episodic joint swelling and fever in Shar peis

d. Similar to Mediterranean fever in humans

· Tx

a. ID underlying dz

b. Specific tx for amyloidosis is usually unrewarding

c. Cytoxic drugs – chrlorambucil, cyclophosphamide, methotrexate

d. DMSO – adverse side effects

e. Colchicine – not expected to be beneficial once renal failure has become established

Firm, painful swelling at a lame bone leg.

OSTEOSARCOMA

MISC:  most common primary bone tumor; large breeds; malignant mets in >90% and goes to LUNGS;  chronic low-grade tumor; 2-7 years old; esp. males.

DX: RADS – bony lysis, STS.  BONE SCAN; BONE BIOPSY; thoracic rads.

TX: amputation plus chemotherapy (cisplatin)

PROGNOSIS:  with no treatment = 4 months;  with treatment = 10 months.

PU, PD, dehydration, bradycardia, anorexia, weight loss, vomiting, diarrhea.

HYPOADRENOCORTICISM

· ‘Addison’s
· Young Adult Dogs


· 1( Adrenal

· Chronic adrenocortical insufficiency due to a bilateral idopathic atrophy of ALL the ADRENOCORTICAL LAYERS!!  All three classes of coritcosteroids are deficient

1. Thought to be immune mediated b/c multiple foci of lymphocytes and plasma cells often seen where adrenal is supposed to be.  There is an increased thickness of the capsule due to collapse of the adrenal cortex and fibroblast proliferation.

2. Reduction in synthesis and secretion of mineralcorticosteroids (Aldosterone)

a. marked hyperkalemia, hyponatremia and hypochloremia

b. marked C/V disturbance = Bradycardia

c. Addisonian Crisis – V+, D+, Anorexia

d. Progressive ( in blood volume causes hypotension

e. Hemoconcentration b/c of ( excretion of water causes peripheral circulatory collapse

3. Reduction in synthesis of glucocorticoids

a. failure of gluconeogenesis and increased sensitivity to insulin causes moderate hypoglycemia

b. Hyperpigmentation in some dogs

c. Little or no increase in blood cortisol levels following administration of ACTH

Addisons (Hypoadrenocorticism)

Run ACTH stim to confirm

Classic bloodwork:

1. Stress leukogram

2. Eosinophilia

3. Hyperkalemia

4. Hyponatremia

5. Azotemia

6. Hypercalcemia

7. Hypoglycemia

8. Acidosis

Addison’s Dz

Opposite of Cushings

Two types:

1. Typical - ( mineralcorticoids (aldosterone) AND glucocorticoids (cortisol)

2. Atypical - ( in glucocorticoids only (cortisol)

Three origins:

1. Primary – adrenal itself, can be cortisol & aldosterone (typical) or cortisol itself (atypical)

2. Secondary – Pituitary ACTH deficiency – no effect on aldosterone, so ALWAYS atypical

3. Iatrogenic 

a. Adrenalectomy – typical Addisons

b. Glucocorticoids - ( ACTH, ( Cortisol (atypical)

c. Lysogen – typical Addison’s by completely wiping out adrenal

Signalment

· Young, female dogs

· Young cats (male or female) – but uncommon in cats

Clinical Presentation

ADR

GI signs (D+, V+, lethargy, PU/PD)

Collapse – Addisonian crisis

Waxing and waning hx b/c tx of steroids and fluids will improve clinical presentation

Bradycardia even after rehydration

Lab findings

Renal Azotemia (( BUN, ( Crea, ( SG)

Hyponatremia

Hyperkalemia

Hypercalcemia

Hypoglycemia

SOME have hyperglycemia

Absence of stress leukogram – b/c lack of cortisol

Mild normocytic, normochromic anemia – b/c lack of cortisol will ( RBC production

BUT, lab is NOT dx of Addisons

Low Na and High K is only in typical Addison’s only (aldosterone effects)

Renal azotemia does NOT mean kidney dz, just means kidneys are not functioning.

1. ADH –distal tubule and collecting duct

2. H2O absorption is passive via medullary osmole (BUN & Na) 

3. SO, in low Na, do not have adequate pulling ot of water mechanism.  Kidney itself is normal.

4. Replace Na via fluids and test kidney fxn again.

DDx of Hyponatremia, hyperkalemia

Renal dz

Liver failure

GI dz

Severe acidosis

Whipworm infection

CHF

Massive tissue destruction

Primary PD - ( Na

Third space fluid accumulation

Pseudohyperkalemia

EKG

Small P

Spiked T

Prolonged P-R and QT intervals

Bradycardia

Wide, bizarre complexes

Addisons Testing

ACTH stim test is ONLY way to make a definitive dx

Give ACTH and measure cortisol

Normal response is increased cortisol

Addisons will have no response






Normal


Cortisol






       Addisons




Give ACTH

If borderline, then measure Aldosterone

Primary or Secondary Testing ???

To see if it is Adrenals or pituitary, then give ACTH and then measure ACTH

If in adrenal (primary), then ACTH will ( b/c pituitary keeps making ACTH

If in pituitary is ACTH deficient (secondary), then ACTH won’t change b/c pituitary isn’t making ACTH

Tx

Typical Addisons

1. Needs both mineralcorticoid (aldosterone) and glucocorticoid (cortisol) replacement

2. Two options:

a. Florinef( - is both gluco and mineral oral daily medication (may need Pred also)

b. DOCP( - pure mineralcorticoid monthly injectable + Prednisone (glucocorticoid) EVERY DAY

Atypical Addisons

1. Needs glucocorticoid (cortisol) replacment only

2. Give Prednisone EVERY DAY

a. Has no adrenal to respond, so do not have side effects of this steroid

b. Use in all patients at time of stress

Therapeutic monitoring

Clinical signs – only way to monitor glucocorticoids

If receiving DOCP or Florinef – monitor Na and K

Stop pred after Na or K is normalized

How to treat an Addisonian Crisis

1. Emergency

2. ***Correct hypotension and hypovolemia w/ fluids therapy

a. 0.9% Saline

b. Shock rate of 40 mL/lb/hour for dogs, 20 mL/lb/hr for cats

c. Add glucose if necessary once rehydrated

3. Use rapid-acting glucocorticoids

a. Prednisolone Na succinate (Solu-delta-cortef()

b. Dexamethasone Na Ph (Azium-SP()

c. Wait 24 hours after Solu-delta-cortef( to run ACTH stim test

4. Tx hyperkalemia:

a. Fluids to dilute

b. Glucose & insulin to avoid hypoglycemia from fluids

c. Ca gluconate – protects heart from K, use cautiously

d. Na bicarb – acidemia tx if serum bicarb is < 10 mEq/L

Prognosis

Good as long as owner understands that it is a lifelong therapy and skipping a dose can be fatal!

PU, PD, pollakiuria, stranguria, weakness, seizures, vomiting, constipation.

HYPERCALCEMIA

Most common cause is malignancy

DDx for hypercalcemia

1. Pseudohypoparathyroidism (hypercalcemia of malignancy)

2. Hypoadrenocorticism – Addisons

3. Renal failure in horses (uncommon in dogs)

4. Bone lesions

5. Hypervitaminosis D (rat poison, Iatrogenic, plants)

6. 1( hyperparathyroidism – rare, older dogs

7. Juvenile hypercalcemia – not pathogenic

Calcium

Response to Decreased Ca


Parathyroid Gland

Chief Cells


PTH

Bone



Kidney





Distal Convoluted tubule

1. Osteoblast pump via Vit D
Activates Vit D to 1,25 (OH)-D

2. Osteoclastic osteolysis 

Absorbs more Ca


Response to Increased Ca




Calcitonin



Good for Organophosphate toxicity

1. Decreases PTH effects on osteoclasts

2. Increases Ca renal excretion


Thyroid

C Cell

Types of Calcium

1. Protein-bound – 50% not filtered by kidneys

2. Complexed with citrate, HCO3 & phosphate

3. Free/ionized – active form, pH acidosis will increase ionized Ca

Corrected Ca

Corrects for albumin bound Ca

Younger animals will have slightly higher Ca

Corrected Ca = Ca – Albumin  + 3.5

Clinical signs

1. PU/PD

a. Renal  failure

b. ADH receptors inhibited b/c increased Ca stops adenylate cyclase

c. [ Ca ] x [ P ] = >60 metastatic calcification in kidneys & GI

2. GI – anorexia, V+, Constipation b/c turns to stone

3. Weakness Collapse, atony, seizures, twitching

4. Cardiovascular – arrhythmias causes ( QT, venticular fib, ( PR

5. Bradycardia

6. Depression

7. Soft tissue mineralization

Clin path

1. Hypercalcemia

2. Hyperphosphatemia = Vit D

3. Hypophosphatemia = primary tumor

4. Alk phos – liver, steroid inducable, bone, intestine forms

5. BUN & CREA

6. SG > 1.007 = Diabetes insipidus nephrogenic

Rads

Osteoporosis

Loss of lamina dura in teeth – ‘Rubber Jaw’

Renal or soft tissue mineralization

How do you tell neoplasia from hypervitaminDosis?

Neoplasia will have a low Ph

Vit D toxicosis will have a high Ph

Tx of hypercalcemia – depends on the cause

DDx for Hypercalcemia

1. Malignancy (neoplasia) – most common cause in man and dogs

a. LSA

i. most common tumor in the dog

ii. Evaluate LNs, anterior mediastinum, & bone marrow

iii. Hepatosplenomegally

iv. Tx w/ Pred after you have eliminated all other causes

b. Anal gland carcinoma

i. second most common tumor

ii. Female, rectal perirectal exam, sublumbar metastases

c. Secrete PTH-like polypeptides which cause negative feedback so PTH will be low

d. Decrease in phosphate

2. Hypoadrenocorticism – Addisons in 25% of patients

a. Decreased Na causes increased Ca (via absorption in GI and kidneys)

b. Will see hyponatremia, hyperkalemia

c. Axotemia, hyperphosphatemia

3. Renal failure – especially horses (uncommon in dogs)

4. Bone lesion

a. Metastasis

b. Sepsis – bacteria or mycotic (Blasto) osteomyelitis

c. Disuse osteoporosis

5. Hypervitaminosis D

a. Increase in phosphate

b. Rodenticides

c. Plants

i. Cestrum diurnum

ii. Solanum malacoxylon

iii. Trisetum flavenscens

d. Tx is 0.9% NaCl diuresis, Lasix, Pred (increases Ca excretion in urine)

e. Tx w/ Calcitonin if nothing else is working

f. Can cause emesis if w/in 2-4 hours of ingesting rodenticide

g. Reevaluate Ca & Kidneys even months after episode

6. Primary hyperparathyroidism 

a. Rare

b. Hypo/normophosphatemia, Hyperphosphaturia

c. X-ray lamina dura

7. Juvenie hypercalcemia

Muscle twitching, seizures, ataxia, stiff gait, weak, panting, fever, facial rubbing, vomiting, anorexia.

HYPOCALCEMIA

MISC:  50% bound to albumin (unavailable for use), 40% ionized (ready for use in tissues), 10% complexed;  so only changes in ionized calcium are responsible for clinical problems;  

MECHANISMS:  1)  low binding proteins.  2) reduced intestinal absorption – deficient vitamin D (renal disease, severe intestinal disease).   3) reduced renal and bone resorption (hypoPTHism).   4) inadequate dietary intake.   5) excessive loss (lactation).   6) sequestration (acute pancreatitis).   7) binding to chemicals such as citrate toxicity, phosphate-containing enemas, EG toxicity, low calcium high P diet (nutritional secondary hyperPTHsm).   8) impaired synthesis or refractoriness to PTH – hypomagnesiumemia.

CAUSES:  1) nonpathogenic:

a. lab error (EDTA chelates calcium,etc.) or disorders that alter results such as lipemia can raise calcium.  

b. low albumin (no clinical signs) corrected calcium is Ca – alb +3.5

c. alkalosis – shifts protein-bound to ionized form.

    2) pathogenic:

a.     primary hypoPTHism
b.     hypoPTHism secondary to thyroidectomy and PT damage.
c.     renal failure.
d.     EG toxicity.
e.     acute pancreatitis.
f.     eclampsia.
g.     phosphate enemas
h.     nutritional secondary hyperPTHism
i.     hypomagnesiumemia.
j.     intestinal malabsorption.
k.     citrate toxicity.
DX:  CBC, CHEM, UA:  low calcium, hypoalbuminemia, high CO2 if alkalotic, rule out causes.

TX:  calcium gluconate 10% then oral vitamin D and good calcium diet.

Unthriftiness, malaise, irritability, capricious appetite, shaggy coat, colic, diarrhea.

ECHINOCOCCOSIS

MISC:  on sheep ranges and whervere wild ungulates and wild canids are common, dogs may acquire echinococcus granulosus (the hydatid cestode / tapeworm); host of adults are dogs, wolf and fox; metacestode intermediate is hydatid cyst; dog ingests intermediate host (fleas, rodent, sheep, pig) goes to small intestine.

DX:  find proglottids in feces; float it.

TX: praziquantel.

Recurrent acute arthritis with lameness for 3-4 days, warm swollen joints, fever, anorexia, lymph nodes swollen.

BORRELIOSIS

· Lyme dz
· Spriochete infection in humans and animals
· Caused by Borrelia burgdorferi transmitted by ixodid tick (Ixodes scapularis and pacificus)
· Signs:
a. Often asymptomatic in dog and cat

b. Fever, ADR

c. Painful muscles and joints

d. Wt bearing lameness – may be intermittent

e. Mild peripheral lymphadenopahty

f. Skin, renal, cardiac and neurologic lesions are rarely seen

· Dx via IFA, ELISA, PCR

· Tx – tetracycline and supportive care

· Vaccination is controversial

Dyspnea, muffled heart sounds, murmurs, vague GI signs, arrhythmias, progressive.

DIAPHRAGMATIC HERNIA

· Protrusion of an abdominal organ through an abnormal opening in the diaphragm

· Can present w/ almost any sign GI, cardiac, respiratory systems can all be affected

· Gut sounds may be heard on throacic auscultation

· Two types: Congenital and Traumatic

· Congenital

a. Open communication between pleuroperitoneal membrane (most common) OR pericardial sac

b. Faulty development of septum transversum

c. VSD may also be found

d. Predisposed breeds are Weinerweimers and Cockers

e. May not be dx until middle aged or older b/c signs are variable and intermittent

· Traumatic

a. HBC most common cause

b. Abrupt increase in intra-abdominal pressure causes lungs to rapidly deflate (if glottis is open) and results in large pleuroperitoneal pressure gradient causing diaphrage to tear at its weakest points (the muscular portions)

c. Liver most common organ herniated

· Dx via radiography or U/S

a. Loss of diaphragmatic line, loss of cardiac sillouette, displacement of lungs, gas or barium stomach/intestines in thoracic cavity

b. Positive contrast (barium or celiography) aid in dx

· Tx

a. Congenital – sx as early as possible (8-16 wks old) to prevent acute decompensation and post-op pulmonary edema

b. Air is removed from the pleural cavity after closure of the defect by placing a chest tube or by aspirating air through the closed diaphragm w/ a catheter

c. Traumatic – there is a higher mortality in sx performed less than 24 hours after injjry – so DELAY sx until animal has been stabilized

· Re-expansion Pulmonary Edema 

a. potential complication associated w/ rapid lung re-expansion following sx repair especially in cats

b. Etiology is unknown but may be associated w/ decreased mitochondrial superoxide dismutase and cytochrome oxidase releasing radicals that cannot be scavenged causing increased pulmonary capillary permeability and pulmonary edema

c. Animal will appear improved after sx, but after a few hours will have respiratory distress and tachypnea

Regurgitation, halitosis, respiratory problmes, secondary aspiration pneumonia.

MEGAESOPHAGUS

· Two types: Congenital idiopathic megaesophagus (CIM), Adult onset Megaesophagus, and Myasthenia gravis induced

Congential Idiopathic Megaesophagus (CIM)

· Esophageal hypomotility in certain breeds deranged esophageal motility in puppies and kittens 

· Inherited in Wirehaired fox terriers, Miniature schnauzer, GSD, Danes, Irish setters, Labs and Shar peis

· Believed to be caused by immaturity of esophageal nnervation

· Signs:

a. Regurgitation of food and water through mouth or nares (primary sign)

b. Profuse salivation & dysphagia

c. Fetid breath w/ ingesta fermentation

d. Wt loss w/ failure to thrive

e. Resp distress from aspiration pneumonia

· Dx is via radiology and esophagram

· R/O acquired causes of esophageal hypomotility (Lupus, polymoyositis, botulism, tetanus, distemper, dysautomia, lead, thallium, anitholinesterase, additsons, hypothyroid, pyloric stenosis, GDV, esophagitis

· Tx – symptomatic:

a. Feed and water elevated

b. Feed muliple, small meals daily

c. Slurry food is best tolerated

d. Promotility drugs are controversial – Cisapride (propulsid)

Adult Onset megaesophagus

· Common cause for regurgitation in dogs (uncommon in cats) and be idiopathic or can have a specific cause (see above R/O list)

· Pathophysiology - central (swallowing center), afferent or efferent neuro pathway disruption

· Signs:

a. Regurgitaion – variability in timing after ingestion

b. Odynophagia – painful swallowing

c. Hypersalivation

d. Repeated swallowing attempts

e. Halitosis – fermentation of retained ingesta

f. Resp distress – aspiration pneumonia

g. Cachexia/debilitation – malnutrition

h. Muscle pain and stiff gait – polymyositis

i. GI – Addisons, lead toxicity

· Dx – history is very important

· Radiology – dilated esophagus

· Tx – tx for specific causing disorder

· If idiopathic, same tx as CIM (above)


Myasthenia gravis

· Failure of neuromuscular transmission 2( to reduction in acetylcholine receptors on post synaptic membrane

· Two forms: congenital and acquired

· Congenital

a. Reduced or imperfect synthesis of acetylcholine receptors

b. Autosomal recessive in Jack Russells, Smooth haired fox terriers, Springers, and Samoyeds

· Acquired

a. Antibody mediated destruction of acetylcholine receptors

b. Occassionally linked w/ thymomas and other forms of neoplasias

· Signs:

a. Generalized muscle weakness that worsens w/ exercise

b. Megaesophagus – infrequent w/ congenital but common w/ acquired

· Dx is administration of short acting acetylcholinesterase inhibitor (so even though there are less receptors, there is more Ach) – Edrophonium chloride

· Can ID acetylcholine receptors in serum in 85% of cases

· Tx

a. Long acting acetylcholinesterase inhibitor Pyrodostigmine bromide (given PO)

b. Neopstigmine if oral tx is not possible

c. Overdosage signs include weakness, bradycardia, dyspnea, GI hypermotility 

d. Steroids (Pred or Azathioprin) are a controversial tx

e. Plasmapharesis or thymectomy can be considered

Fever, spontaneous bleeding, depression, anorexia, weight loss, respiratory distress, petecchia on mm, ataxia, head tilt, ocular pain.

EHRLICHIOSIS

· Ehrlichia canis infection

· Transmission via brown dog tick, Rhipicephalus sanguineus
· Three phases

a. Acute phase – 2-4 weeks; mononuclear cells, hematogenous spread, vasculitis, nonregenerative anemia

b. Sublinical phase – can last up to years; Ab production

c. Chronic phase – German Shepherd; bone marrow hypoplasia

· Signs:

a. Bleeding tendencies - Petechia, eccymosis

b. Lymphadenopathy, splenomegaly, hepatomegally

c. ADR, wt loss, fever

d. V+

e. Anterior and/or posterior uveitis

f. Ataxia, seizures, vestibular dysfunction, localized hyperesthesia

g. Lameness w/ joint pain

h. Peripheral edema

i. Bone marrow hyperplastic to hypoplastic

j. Lymphoplasmacytic infiltrate of some organs

k. Sepsis w/ severe chronic dz

· Definitive dx – positive immunoflurorescence test is most common

· Tx – tetracycline, doxycycline, Chloramphenicol, Iimidocarb dipropionate

Diarrhea, tenesmus, fever (mild or absent), anorexia, vomiting, especially young pups it’s severe diarrhea.

CAMPYLOBACTERIOSIS

· Campylobacer jejuni – Gram negative, curved shaped rod w/ single polar flagella

· Can induce D+ or be asymptomatic 

· Most often associated w/ poor sanitation or kenneled or stray animals, or animals w/ access to poultry

· Transmission via fecal oral

· Colonized in jejunum, ileum, and colon

· Signs: - hemorrhagic or water D+, V+, Fever w/ bacteremia

· Can be asymptomatic carriers and signs that are present are generally self-limited

· Dx – fecal sample in selective media (Blaser’s Camy BAP medium)

· Isolation does not establish definitive dx

· Tx

a. Erythromycin

b. Chlroamphenicol

c. Aminoglycosides, tetracyclines, Furazolidone, and Clinidamycin

· Zoonotic – simple hygienic measures and isolation of D+ animals

Depression, paraplegia, cutaneous hyperesthesia, linear singe marks on medial side of legs with underneath capillary congestion.

ELECTRIC SHOCK

TX:  supportive and symptomatic; most die.

6 month old to 1 year old when see signs, after eat high protein meal, get aimless, wandering, head preswsing, pacing; failure to thrive, smaller than littermates, vomiting, diarrhea, nausea, anorexia, PU, PD.

PORTOSYSTEMIC SHUNT  / HEPATIC ENCEPHALOPATHY

· Can be congenital or acquired

· Congenital

a. Single shunt most common

b. Intrahepatic (Patent ductus venosus) more common in large breed dogs

c. Extrahepatic (Portal/Azygous, Portal/Abdominal Vena Cava, Atresia of portal vein) more common in small breed dogs

· Acquired

a. Result from increased resistance to portal blood flow (2( to chronic fibrotic liver)

· Portal blood flow from the guts directly into systemic circulation, exposing arterial blood to toxins, especially ammonia and mercaptans, from the gut

· Hepatic encephalopathy (HE) is reversible alteration of mental status and neurologic function

· Sources of ammonia:

a. Bacterial spltting of urea in gut

b. Bacterial deamination of dietary proteins

c. Glutamine metabolism is the kidney and small intestine

d. Skeletal muscle catabolism

· Signs:

a. Neural inhibition in the CNS

b. Behavior, personality changes, loss of training

c. Seizures

d. Depression, stupor, coma

e. Blindness

f. GI

g. Ptylaism – especially in cats

h. ADR, V+, D+

i. PU/PD

j. Stranguria, hematuria

k. Copper colored irises in cats

· Dx

a. Mild microcytic, hypochromic anemia

b. Poikilocytosis

c. Low BUN

d. Hypoalbuminemia

e. Hypoglycemia

f. Hypocholesterolemia

g. May have increased ALT or Alk pho

h. Microhepatica, Renomegally

i. Ammonium biurate urolithiasis (not detectable on rads, but U/S)

j. Increased blood ammonia

k. Increased postprandial serum bile acids (may or may not have increased preprandial bile acids)

l. Rectal portal scintigraphy

m. U/S visualization of shunting vessel

· Tx:

a. NPO

b. IV fluids – w/ dextrose and K

c. Cleansing enemas every  4-6 hours as needed w/ saline and betadine

d. Abs – neomycin, amoxicillin, metronidazole

e. Branced amino acid solutions – experimental and expensive

f. Sx ligation – extrahepatic easier than intrahepatic (avoid diazepam, barbituates and acepromazine for anesthestic)

g. Lactulose – lower colonic pH and promote coversion to NH3 to NH4; alters enteric bacterial metabolism to increase incorporation of ammonia into endogenous proteins which are then passed in the feces; accerlerates intestinal transit time so absorption of toxins is decreased

h. Protein restricted diet – use protein from eggs and dairy products and avoid meat source protein

i. Simple, easily digestible CHO – cooked white rice or pasta

j. Add dietary fiber

Change in attitude (solitude, apprehension, nervousness, anxiety; unusual shyness or aggressiveness); erratic behavior (biting or snapping; licking or chewing at site of wound; biting at cage; wandering and roaming; excitability; irritability; viciousness); disorientation, muscular incoordination; seizures; paralysis; excess salivation or frothing; dropped jaw; can’t swallow; fever.

RABIES

MISC:   a severe, invariably fatal viral (single-stranded RNA genus lyssavirus, family rhabdoviridae) polioencephalitis of warm-blooded animals; virus enters through wound from bite of a fox, bat, raccoon, skunk or via mucous membranes, replicates in myocytes, spreads to NM junction and neurotendinal spindles, travels to CNS via intraaxonal fluid within perfipheral nerves, spread throughout CNS, then within peripheral, sensory and motor neurons.   If dog bites person, monitor dog for 10 days and if no illness occur WITHIN animal within 10 days, person has had no exposure to virus because dogs and cats do not shed virus for more than 3 days before development of clinical disease.  An unvaccinated dog that’s bitten or exposed to rabid animal must be quarantined for up to 6 months.  

DX:  CSF (minimal changes), DFA of nervous tissue (by collecting brain).

TX:  if diagnosis certain, euthanasia is only choice.

VAX:  after 12 weeks age; then 12 months later; then every 3 years.

Diarrhea with mucous or bloody, vomiting, fever, malaise, anorexia, lethargy, depression, progressive dehydration, abdominal pain, tenesmus, pale mm, mesenteric lymphadenopathy, weight loss, vaginal discharge / abortion if pregnant.

SALMONELLOSIS

· Salmonella typhimurium most common – Gram negatie, family enterobacteria

· Sources are contaminated water, improperly cooked food and fomites

· After ingestion, invades lymphoid tissue and then resides in lymph nodes, liver or spleen

· Shedding occurs for 3-6 weeks (continual for first week and then intermittent)

· Stress, concurrent infection, or immunosuppression can cause recrudescence of dz or shedding

· Signs:

a. Gastroenteritis – fever, lethargy, anorexia, V+, D+, and abdominal pain

b. Bacteremia and endotoxemia – fever, lethargy, very young or immunosuppressed

c. Asymptomatic carrer state

d. Rarely shows CNS signs

e. In utero trasmission and shedding via vaginal discharge, placental tissue and fluid and meconium

· Salmonellosis is suspected whenever acute or chornic GI signs are present

· Definitive dx is via three positive cultures

· Tx – Abs via sensitivity (Baytril, Chloramphenicol, Gentamicin, TMS)

· Zoonotic – simple hygienic measures and isolation of D+ animals

PU, PD, incontinence, urine SG <1.008.

DIABETES INSIPIDUS

MISC:   a disorder of water metabolism characterized by polyuria, urine of low specific gravity and polydipsia.  Posterior pituitary secretes ADH in response to lower blood volume or blood pressure; ADH hits distal tubule and collecting duct receptors to trigger adenylate cyclase so water flows out of channels to concentrate urine in the tubules.

PATHOPHYSIOLOGY:  CENTRAL: deficiency in secretion of ADH.  NEPHROGENIC:  renal insensitivity to ADH.

CAUSES, INADEQUATE ADH SECRETION:  congenital (<1 year old), idiopathic, trauma, neoplasia.

CAUSES, RENAL INSENSITIVITY to ADH:   congenital, secondary to drugs (lithium, demeclocycline, methoxyflurane), secondary to endocrine and metabolic disorders (cushings, hypokalemia, pyometra, hypercalcemia), secondary to renal disease or infection (pyelonephritis, CRF, pyometra).

DX:  CBC/CHEM/UA: normal ; sg <1.008;     ADH TRIAL:  (use DDAVP, a synthetic ADH eye drops), do a specific gravity on free catch urine in 3-7 days so if get concentrated urine it proves central DI, if not then nephrogenic DI;    MODIFIED WATER DEPRIVATION TEST (restrict water until lose 5% BW, risk=death… normal animal will concentrate urine if dehydrated….if CDI then remains hyposthenuric (even if dehydrated);  give DDAVP to concentrate urine then if no response, it’s nephrogenic; if get response, then it’s CDI.

TX:   1) huge water bowel at all times for this OUTdoor dog.   2) DDAVP some only at night so don’t need to let dog out.

Waxing and waning course with clinical manifestations changing over time; lethargy, anorexia, shifting leg lameness, altered behavior, onset acute or insidious, joints swollen and painful; symmetric or focal cutaneous lesions characterized by erythema, scaling, ulceration, alopecia; mucocutaneous and oral lesions; fever; arrythmias, murmurs, muscle wasting.

SYSTEMIC LUPUS ERYTHEMATOSUS

MISC:  a multisystem autoimmune disease characterized by formation of autoantibodies against a wide array of self-antigens and circulating immune complexes.

PATHOPHYSIOLOGY:  cause unknown; an immunoregulatory defect causes the production of autoantibodies to non-organ-specific nuclear and cytoplasmic antigens and to organ-specific antigens; immune complexes are formed and deposited in the glomerular basement membrane (so gets renal system), synovial (so gets musculoskeletal system) membrane, skin, blood vessels, etc (so gets autoantibodies against RBCs, leukocytes, platelets); tissue injury caused by activation of complement by immune complexes and infiltration of inflammatory cells and by a direct cytotoxic effect of autoantibodies against membrane-bound antigens.

DX:   CBC/CHEM/UA:  anemia, leukopenia, low platelets, or leukocytosis from chronic inflammation; high UPC; proteinuria; bilirubinuria if hemolytic anemia;     SERUM ELECTROPHORESIS:  high concentrations of beta and gamma-globulins;           ANA tests (positive results support SLE; false-positives associated with some infections such as leishmaniasis and bacterial endocarditis;     COOMBS if IMHA, too.

TX:    if polyarthritis, rest;  restrict protein in diet if renal disease;   corticosteroids like prednisone 1-2 mg/kg PO BID;  if pred fails to improve condition then add cytotoxic immunosuppressive drugs like azathioprine or cyclophosphamide or chlorambucil.

Fatigue, dyspnea, exercise-intolerance, continous murmur at left heart base, bounding arterial pulse.

PATENT DUCTUS ARTERIOSUS

BREEDS: poodles, poms, collies and shelties, shepherds.

MISC:  from aorta to pulm art to lungs back to LA and LV so increased pre-load (EDV increased).

DX:  ECG (LV hypertrophy  / increased QRS amplitude).  RADS (see bulge in descending aorta; big LA and LV).  ECHO (big LA and LV; doppler).  

TX:  surgical ligation.

PROGNOSIS:  good if before LHF.

Lameness in rapidly growing puppies that’s most severe in forelimbs, metaphyses are painful warm & swollen, pyrexia, inappetane, depression, weight loss, dehydration, diarrhea, cachexia, debilitation.

HYPERTROPHIC OSTEODYSTROPHY

MISC:   an inflammatory disease of bone that affects rapidly growing puppies;  characterized by non-septic suppurative inflammation within metaphyseal trabeculae of long bones so they widen and also get trabecular microfracture and metaphyseal separation; so bone formation is defective;  occurs in GREAT DANES most commonly; also st.bernards, irish wolfhounds, weimaraners, dobies, shepherds, labs, irish setters; especially males.

CAUSES (proposed):  METABOLIC (hypovitaminosis C – discounted), NUTRITIONAL (overnutrition and oversupplementation, but inconsistent results), INFECTIOUS (not proven).    NO ONE KNOWS!!!

DX:   CBC/CHEM/UA:  hypocalcemia; stress leukogram.     IMAGING: irregular radiolucent zones within metaphyses, flared metaphyses, extraperiosteal new bone extending up diaphyses, asynchronous growth in paired bones, cranial bowing, valgus deformity.

TX:    restrict activity; if laid out, change positions frequently so no pressure sores; +/- fluids; avoid supplements; carprofen or etodalac; or pred.

Harsh dry lung sounds, cough, dyspnea, with increased respiratory effort, fever up to 104, weight loss, decreased appetite, eye inflammation (uveitis with or without secondary glaucoma and conjunctivitis, ocular exucdates and corneal edema), lameness, draining skin lesions, generalized lymphadenopathy.

BLASTOMYCOSIS

· Systemic fungal infection that originates in the lungs and then can disseminiate to any organ system

· Most animals live e/in one-quarter mile of water, and most are young, male, large breed dogs

· Blastomyces dermatitidis and is endemic along rivers

· Infection via inhalation, incubation is 5-12 weeks

· Signs:

a. ADR

b. Pulmonary signs – 65-85%; distress to severe dyspnea

c. Dry hacking cough

d. Diffuse lymphadenopahty – 40-60%
e. Cutaneous signs – 30-50%; single or multiple papules, nodules or plaques that may ulcerate and drain

f. Large abscesses

g. Ocular – 20-50%; posterior segment dz (chorioretinitis, retinal detachement, subretinal granulomas, vitretitis)

h. Lameness – 25%; osteomyelitis
i. Reproductive signs – 10%; orchitis, prostatitis, mastitis
j. CNS – 5%
· Dx

a. Hypoalbuminemia most consistent chemistry

b. Rad – nodular interstial pattern in 41%

c. Bony lesions – osteomyelitis in extremities, periosteal proliferation and soft tissue swelling

d. Suppurative or pyogranulomatous inflammation w/ thick walled yeast that lack a capsule

· Tx

a. Itraconazole

Females have reproductive failures (abortions at 6-8 into pregnancy, fail to conceive), males get genital disease (swollen scrotal sac +/-scrotal dermatitis, firm epididymides), cloudy eyes (anterior uveitis with corneal edema), lethargy, loss of libido, swollen lymph nodes, back pain. posterior weakness, ataxia.

BRUCELLOSIS

MISC:   contagious disease of dogs caused by brucella canis, a small intracellular gram negative coccobacilllus; has propensity for growth in lymphatic, placental, and male genital (epididymis and prostate) tissues.

DX:   RSAT serologic test (lots of false positives; fast and simple).   MERCAPTOETHANOL TUBE AGGLUTINATION (lacks specificity).     AGID tests (highly sensitive).     BLOOD CULTURE; culture vaginal fluids; culture serum or urine (not really);

TX:   goal of treatment is eradication but may get persistent low antibody titres with no systemic infection; treatment controversial because not sure it works, but if wanna spend money and time with inconsistent results then use tetracycline and dihydrostreptomycin combination.   

TESTING OF BROOD BITCHES:   before they come into estrus;  TESTING OF MALES used for breeding.

Weakness, exacerbated by exercise, chronic and progressive.

MYASTHENIA GRAVIS

ETIOLOGY:  congenital (rare); acquired (antibodies against Ach receptors at post-synaptic membrane of NM junction).

DX:  Tensilon test (edrophonium, an anticholinesterase).  Serologic test for antibodies against Ach receptors.

TX:  Anti-cholinesterase tapered and tapered prednisone;  PEG tube for megaesophagus if developed.

Coughing, dyspnea, exercise intolerance, harsh lung sounds, thin and emaciated, weight loss, depression, diarrhea, lymphadenopathy, lameness and eye and skin changes, fever, hepatosplenomegaly, mucous membranes pale, icterus.

HISTOPLASMOSIS

· Systemic fungal infection that originates in the lungs or GI tract and then disseminates

· Cats more susceptible than dogs

· Histoplasma capsulatum
· Appears that bird and bat guano (droppings) are ideal for growth, and lives along the major rivers

· Infection via inhalation or ingestion of infective conidia

· Feline signs:

a. ADR, fever, pale MM, wt loss

b. Pulmonary signs – 50%

c. Hepatomegaly, splenomegaly, lymphadenopathy in about 1/3 of animals

d. Ocular signs – ranulomas, retinal pigment proliferation, retinal edema, granulomatous chorioretinitis, anterior uveitis, panophthalmitis, and optic neuritis

e. Lameness – lytic bone lesions and soft tissue swelling
f. Cutaneous lesions – multiple, small nodules that ulcerate or drain
g. GI signs

· Canine signs:

a. GI signs occur most commonly – large intestine D+, tesnesmus, passage of mucus and fresh blood  , small intestinal D+ (voluminous and malabsorption and PLE)

b. Fever, ADR, wt loss

c. Abnormal lung sounds

d. Splenomegaly, hepatomegaly, lymphadenopathy

· Dx – same as Blasto

· Tx – same as Blasto

Acute disease, fever, sore muscles, stiffness, shivering, weakness, anorexia, depression, vomiting, rapid dehydration, diarrhea, icterus, spontaneous cough, difficulty breathing, PU PD progressing to anuria, bloody vaginal discharge, death, tachypnea, rapid irregular pulse, poor capillary perfusion, hematemesis, hematochezia, melena, epistaxis, injected mm, widespread petecchial and ecchymotic hemorrhages, conjunctivitis, rhinitis, hematuria.

LEPTOSPIROSIS

· Zoonotic – simple hygienic measures and isolation of D+ animals

· Leptospira interrogans (canicola, icterohemorrhagica, grippotyphosa, & pomona)
· Organism enters through MM or abraded skin and invades liver or kidney tubular eipthelial cells w/ subsequent shedding in urine

· Signs:

a. Can be rapidly fatal – fever, ADR, V+, dehydration

b. PU/PD

c. Petechial or ecchymotic hemorrhage

d. Oliguria or anuria

e. Sublumbar pain or reluctance to move

f. Icterus

g. Anterior uveitis

h. Coagulopathies

· Dx 

a. (BUN, creatinine, Ph, ALT, AST, RB, BR uria, Proteinuria, Pyruia, Hematuria

b. MAT – microscopic  agglutination test; fourfold rise in titer

c. Urine or blood culture – Stuarts and Fletchers media, long slender spiral shaped organisms w/ a hook at one or both ends

· Tx – PPG, chrloamphenicol, Enrofloxacin, Ciprofloxacin

Bloody discharge from vulva or tip of penis

TRANSMISSIBLE VENEREAL TUMOR

· Red, verrucous, friable, hemorrhagic

· Implants on any mucous membrane:

a. Genitals

b. Nasal 

· Conjunctiva


· Can met to nodes, ocular tissue and lung


· Cytologically round cells w/ ‘chain of pearl’ vacuoles

· About 59 chromosome stable thorugh 50 culture passages

· Tx w/ IV vincristine injections

Vomiting, diarrhea, anorexia, abdominal pain, lethargy, hysteria, seizures, blindness.

LEAD POISONING

· Lead interferes w/ thiol-containing enzymes and induces a mild anemia, and edema that effects CNS

· Lead arsenate pesticide and industrial uses


· Swine and poultry tend to be resistant to lead

· Ruminants – blindness, ataxia & D+

· Dogs and caged birds – neurologic dz

· Dx:

6. Nucleated RBCs on perpheral smear is most common blood abnormality

7. Basophilic stippling b/c of RBC turnover – nonspecific and inconsistent

8. ALA inhibition assay – not lead specific

9. Erythrocyte protoporhyrin assay – not lead specific

10. Minimal anemia

11. Kidney and liver lead concentrations in whole, unclotted blood (heparinized or EDTA) > 8 ppm are indicative of lead

· Tx is Calcium EDTA is chelating agent in all species except birds; be sure there is no lead in GI tract before using

· Other tx:

a. Penicillamine

b. Succimer – oral heavy metal chelator

· Birds – Dimercaptosuccinic acid 25-35 mg/kg BID for 5 days.

· Sources:

8. Lead arsenate in pesticide

9. Older buildings – putty, shingles, paints, plaster

10. Lead shots

11. Fishing wts

12. Solder

13. Bell clangers

14. Lead acid batteries – cattle

· Residue problem b/c stored in bone, kidney and slowly excreted in the bile

Mild febrile signs and depression.

PLAGUE

MISC:  a gram-negative bipolar staining rod (enterobacteriaceae); reservoirs are wild rodents, ground squirrels, prairie dogs, rabbits, bobcats, coyotes  =  yersinia pestis
…   infected vectors like fleas can transmit … dogs are naturally resistant to infection;  

DX:  CBC/CHEM/UA:  leukocytosis with left shift and marked toxicity; low platelets DIC; high liver enzyme acitivty and hyperbilirubinemia (mostly all this is cats because they are way more susceptible).    SEROLOGY (through CDC or state health department).

TX:   fluids, tetracyclines; can be highly mortal if not treated early.

Chronic unilateral or bilateral serous mucopurulent or profuse sanguinopurulent nasal discharge unresponsive to antibiotics, nasal pain and depigmentation or ulceration around external nares, nasal swelling, if disseminated, see spinal pain, lameness, PU, PD, hematuria, uveitis, fever, weight loss, vomiting, anorexia, lymphadenopathy.

ASPERGILLOSIS

MISC:   an opportunistic fungal infection caused by aspergillus spp., common molds that are ubiquitous in the environment, forming numerous spores in dust, straw, grass clippings, hay.   In nose, A. fumigatus.   If disseminated, A. terreus, A.deflectus, A. fumigatus.   Nose form mostly in young adult dolichocephalic breeds.  Disseminated form, mostly in German Shepherds at 1-9 years old..   In California, Louisiana, Michigan, florida, georgia, Virginia;

DX:   CBC/CHEM/UA:+/-neutrophilic leukocytosis and leukopenia; high globulins, creatinine, phosphorous, BUN; isosthenuria, hematuria, pyuria; fungal  hyphae in urine.;   FUNGAL SEROLOGY supports diagnosis but get cross-reactivity with penicillium spp.;     NASAL RADS: increase radiolucency in turbinates; more rostral than those seen in nasal neoplasias; CT / MRI: can asses extent of damage to cribiform plate; RHINOSCOPY;  FUNGAL CULTURES of NASAL EXUDATE;

TX:   ENILCONAZOLE! Local infiltration during surgery; if disseminated, use systemic itraconazole.

Red to purple gingival tissues, swelling of gingival margin, seroud or purulent exudates in sulcus, gingivae may bleed on contact, fetid breath;  if goes on, get increased tooth mobility and bad inflammation of gingivae and subgingival calculus.

PERIDONTAL DISEASE

MISC:  this bacterial infection of the tissue surrounding the teeth causes inflammation of the gingivae, periodontal ligament, cemntum and alveolar bone; ultimately, teeth are lost due to the loss of their supporting tissues; this is the major reason for tooth loss in dogs;  caused by gross accumulation of many different bacteria at gingival margin (( gingivitis) due to lack of proper oral hygeiene.  Over weeks, change from nonmotile gram positive cocci to gram negative anaerobes; see baceroides, fusobacterium, actinomyces, etc…  gingivitis is reversible with proper tooth cleaning but if untreated may lead to peridontitis (a destructive inflammatory process of the periodontium is induced and driven by bacterial plaque that destroy gingival, periodontal ligament, alveolar bone and root cementum which is irreversible and results is permanent loss of tooth supporet; get infrabony pocket formation (deep isolated areas of bone loss).

DX:  begins at 4-6 years age.  RADS.

TX:  keep teeth clean; if peridontitis, clean above and below gum line; extraction of teeth.

Scooting, tenesmus, perianal pruritus, tail chasing, perianal discharge, behavioral changes, pyotraumatic dermatitis.

ANAL SAC DISEASE
MISC:   three types:  impaction, sacculitis, abscess;     small poodles and Chihuahuas;   

DX:  digital palpation and history: enlarged sacs;   impaction ( thick pasty brown secretion),   sacculitis (creamy yellow or thin green-yellow secretions);    abscessed (red-brown exudates, fever, swelling, erythema over anal sacs).

TX:  express contents for impaction or sacculitis; instill antibiotic / steroid ointment in infected sacs; if recurrent abscesses, consider excision.

Painful erythematous interdigital fistulous tracts, variable purulence, unilateral or bilateral otitis that’s rapid in onset and painful and purulent.

PLANT AWNS

MISC:  in California, the hordeum jubaturn is principle foxtail; grass awns penetrate skin or orifice and  migrate along tissue planes; secondary bacterial involvement common and is why it’s so frustrating because hard to remove too; awns dry in summer and fall and become dangerous; sharp anterior end of floret of awn penetrates skin or body orifice; barbs of awn prevent retrograde migration and encourage progression in conjunction with animals movements; 

SITES:  Interdigital (fistulous tracts), Ear (may rupture tympanic membrane), Nasal (severe rhinitis), Skin abscesses, also conjunctive, nictating membrane, lungs (granulomatous pleuritis, lumbar diskospondylitis), prepuce, vagina, urethra, anal sac.

SECONDARY BACTERIAL INVOLVEMENT:  ACTINOMYCES!!, strept/staph/pasteurella.

DX: history access to foxtails, probe fistulas, otoscopic exam.

TX:  remove foxtails, antibiotics based on C/S, soak feet in betadine or chlorhexidine, prevention key.

Persistent abnormal hindlimb carriage and function in neonates and puppies, occasional skipping or intermittent hindlimb lameness, sudden signs of lameness if minor trauma or worsening DJD in mature animals; patella easily moved.

LUXATING PATELLA

MISC:   common in toy and mini breeds such as yorkies, poms, Pekingese, Chihuahuas, boston terriers;  congenital or traumatic.

DX:   imaging: see medial or lateral displacement of patella from its normal anatomic position in the femoral trochlea;

TX:  cryotherapy after surgery (trochleoplasty, trochlear sulcoplasty / curettage, recession sulcoplasty, trochlear chondroplasty, etc).  NSAIDS, carprofen, etodolac, bute.
COMPANION ANIMALS OTHER THAN BIRDS  (3%)

RABBITS

Can’t chew properly.

MALOCCLUSION

MISC:   inherited disease, teeth grow throughout life;  can cause tongue or buccal lesions;  young rabbits may damage incisors by biting cage and pulling (differentiate from genetic); genetic problem seen at 3-8 weeks old.

TX:  can cut with bone or wire cutters;    cull.

Mass on a body part, history of bucks fighting.

ABSCESSES

ETIOLOGY:  from Pasteurella; on any body part at any age; when bucks fight, often get abscesses.

PATHOPHYSIOLOGY:   may lead to septicemia, death, bronchial congestion, tracheitis, splenomegaly, subcutaneous hemorrhage.

DX:  culture and sensitivity

TX:   drain abscess and give antibiotics if a pet.  Recurrence is common.  If in colony ( cull!!!

Rhinitis (snuffles), pneumonia, otitis media, conjunctivitis, abscesses, mastitis, genital infections, septicemia, vaginal discharge, dental disease, head tilt.

PASTEURELLOSIS

MISC:   highly contagious; spread by direct & indirect contact; little immunity after infection;  carriers.

DX:  culture and sensitivity;  ELISA on nasal swab.

TX:  enrofloxacin BID for 20-30 days, TMS.

Head shaking, ear flapping, scratch at ears, possible eye muscle spasm, may lose flesh, fail to produce, CNS (if secondary infection), serous thick crusts.

OTOACARIASIS

MISC:   ear mites  (psoroptes cuniculi);  fur mites (cheyletiella & ustrophoris) get intense pruritis.

TX:  ivermectin or .5% malathion dip.

Anorexic, weight loss, die within 3-4 weeks.

GASTRIC TRICHOBEZOARS

MISC:   rabbits groom themselves constantly so hair accumulates in stomach.

TX:  10 ml pineapple juice;  feed roughage to help carry hair out;   hair chewing of pelt ( increase fiber in diet, entertainment for boredom, .25% magnesium oxide.

Off feed, listless, dyspneic, fever (104-105).

PNEUMONIA

MISC:   adults or young;  often secondary to enteritis complex;  p. multocida, klebsiella pneumoniae, bordatella bronchiseptica, staph aureus, pneumococci;  URT often first.

CAUSES:   poor ventilation, sanitation, nesting material, increased problems with ammonia.

DX:  clinical signs, lesions.

NECROPSY:   bronchopneumonia, pleuritis, pyothorax, pericardial petecchiae.

TX:  oxytetracycine, chlortetracycline, slow release penicillin, chloramphenicol.

Posterior paresis/paralysis, urinary and fecal incontinence.

FRACTURED LUMBAR SPINE

TX:   dexamethasone  (paralysis after 1-2 weeks (  euthanasia)

MISC:  clinical signs resolve in 3-5 days as swelling decreases.

Stretch out, increased respiratory rate.

HEAT STROKE

TX:   immerse in cold water in heat of day.

MISC:   need access to cool water and good ventilation.

Urinary incontinence, posterior paresis, stiff rear gait.

ENCEPHALITIS

MISC:   encephalitozoon curuculi;  nonsupparative meningoencephalitis and astrogliosis.

TX:   fenbendazole

FERRETS

Anemic.

ESTROGEN TOXICITY

MISC:   aplastic anemia;  associated with bone marrow suppression;  stay in estrus for six months if not bred.

TX:   stabilize with GnRH or hCG;  spay.

Respiratory distress.

PNEUMONIA

MISC:   e.coli, strep zooepidemicus.

Increased respiratory rate.

HEAT STROKE

MISC:  need access to cool water and good ventilation.

TX:   immerse in cold water.  Keep temperatures always between 40-65 degress F.

Mucopurulent ocular and nasal discharge, anorexia, rash on chin & inguinal area

CANINE DISTEMPER

MISC:   aerosol or infected secretion contact;  normal for 7-10 days then get signs;  grave prognosis.

TX:  vax with MLV K9 distemper vaccine (at 8-10 weeks age, repeated at 10-12 weeks, then q 2-3 years).

PREGNANCY TOXEMIA

Generalized weakness, ataxia, lethargy, stupor, ptyalism, abnormal behavior

INSULINOMA

MISC:  hypoglycemia with hyperinsulinemia;  locally invasive

TX:  surgery (palliative).

Marked vulvar enlargement, symmetric alopecia, maybe pu/pd, especially females

ADRENAL TUMOR

MISC:  high estrogen not cortisol (more common in females); hyperadrenocorticism associated with adrenocortical adenoma, nodular hyperplasia, or carcinoma.

DX:   abdominal palpation or ultrasound

TX:  adrenalectomy

FOREIGN BODY

HAMSTERS

TRAUMA

MALOCCLUSION

Diarrhea, dehydration, anorexia, depression, death, wet tail, especially weanlings 3-8 weeks old.

PROLIFERATIVE ILEITIS

MISC:    regional enteritis;  maybe campy jejuni;  hyperplasia of ileal epithelium ( partial stenosis ( obstruction, intussusception, impaction; a.k.a. wet tail / regional enteritis / ileal hyperplasia.

TX:   tetracycline, kaolin – pectin

SALMONELLOSIS

UROLITHS

RATS and MICE

TUMORS

MISC:   mouse:  mammary adenocarcinoma > fibrosarcoma;     rats: fibroadenoma of mammary glands

Open cut on body or limbs

WOUNDS

MISC:  often fight at night ( head, perineum, lumbosacral skin;  get secondary amyloidosis from chronic infected wounds.

Respiratory problems, otitis media, abscesses anywhere

PNEUMOCOCCAL and PASTEURELLA PNEUMONIA

MISC:   PASTEURELLA PNEUMOTROPIA:   opportunisitc subclinical carriers;  severe pneumonia; from poor housing;   TX: oxytetracycline or chloramphenicol.

MISC:   PNEUMONIA:   strep pneumoniae, corynebacterium, sendai virus, bordatella bronchiseptica

GUINEA PIGS

Unsteady gait, painful locomotion, gum hemorrhage, costochondral junction swelling, joint swelling, emaciation

VITAMIN C DEFICIENCY

MISC:   cannot convert L-glulunolactone ( L-ascorbic acid;  cannot store it;  check milling date on food;  vitamin C good for 3 months only

TX:   vitamin C in parsley, cabbage, kale, green pepper

BACTERIAL ENTERITIS

MISC:   salmonella

HEAT STRESS

Diarrhea, death in 3-7 days

ANTIBIOTIC TOXICITY

MISC:   because overgrowth of clostridium difficile;  enterocolitis;  don’t use gram positive spectrum antibiotics (like penicillin, lincomycin, erythromycin, tylosin)

TX:   use instead broad spectrum antibiotics, parenterally, not oral, use caution

Anorexia, adipsia, muscle spasms, coma 

PREGNANCY TOXEMIA
MISC:   predisposed = obesity, anorexia from stress, larger than normal liver

DX:  aciduria, proteinuria, hyperlipemia

TX:  propylene glycol PO, calcium gluconate IP, parenteral corticosteroids

DYSTOCIA

MISC:   myometrial defect, metabolism abnormal;  decreased calcium, too small pelvic, no birth canal dilation, fetal oversize

DX:  rads, ultrasound, check for vaginal discharge or systemic illness

TX:   oxytocin

TURTLES
Palpebral edema (swollen eyelids), thickened discharge from eyes, chronic respiratory problems, renal disease signs

HYPOVITAMINOSIS A

MISC:   need a diet high in beta carotene;  squamous metaplasia so eyes get swollen and closed; thickened discharge from eyes, swollen eyelids.

TX:   soaks to let turtle drink and wash eyes;  administer vitamin A (via cool liver oil) or vitamin A found in fruits and insects.

Open mouth breathing, dyspnea

PNEUMONIA

MISC:   aeromonas, pseudomonas

TX:   improve husbandry (increase temperature);  nebulize antibiotics with saline and acetylcysteine;   parenteral antibiotics

Clinically normal, cannot eliminate from turtles or shells

SALMONELLOSIS

SOFT SHELL DISEASE

Anorexia, lethargy, petecchia on shell and skin

SEPTICEMIA

MISC:   aka SCUD;  liver necrosis;  citrobacter freundii (synergy with serratia spp);  if erthema and pitting of shell with ulceration, then benecta chiniova

TX:   good sanitation, chloramphenicol  (if citrobacter);   topical iodine (if benecta)

SNAKES

Petecchiae in oral cavity, caseous material in dental arcade

ULCERATIVE STOMATITIS

MISC:   aeromonas and pseudomonas (normal flora) + gram +/- cocci

TX:  debride, irrigate with antiseptic, antibiotics, supportive treatment;  if ulcer/granuloma ( surgery;  supplement with vitamin A and C

Open mouth breathing, dyspnea

PNEUMONIA

MISC:   aeromonas, pseudomonas

TX:   improve husbandry (increase temperature);  nebulize antibiotics with saline and acetylcysteine;   parenteral antibiotics

Respiratory distress, lethargy, convulsions, incoordination, ventral abdominal petecchia

SEPTICEMIA

MISC:  trauma, local abscesses, parasites ( aeromonas, pseudomas

TX:  isolate; antibiotics

IGUANAS

INJURY

ABSCESSES

MOUTH ROT
BLADDER STONES

MISC:  gout ( urate microcrystals

TX:  allopurinol

METABOLIC BONE DISEASE

PRIMATES

Watery or mucoid diarrhea; +/- blood-tinged feces, rapid dehydration, emaciation, prostration, +/- rectal prolapse.

GASTROENTERITIS

MISC: if bacterial, get shigella, salmonella, yersinia, campylobacter, +/-e-coli / pseudo / aerobacter.  C/S and death from hypokalemia, metabolic acidosis, +/- entaemoba histolytica 9see cysts).  +/- giardia (tx = metronidazole).

TX: LRS, K+, B vitamins, lytes, antibacterials (TMS).

Show sickness from other diseases (infectious).

VITAMIN C DEFICIENCY

MISC:  succumb to infectious diseases before C/S of deficiency appear; vitamin C stable for 3 months after packaged (in monkey feeds); need 4 mg/kg vitamin C to prevent scurvy;  

TX:  citrus fruits or pediatric vitamins.

Cold sore-like lesions; death (humans, too).

HERPESVIRUS B

MISC:  transmitted by DIRECT inoculation via vite or scratch; in old world macaques causes mild cold-sore like lesions; in man or aberrant non-human primate host: fatal encephalitis, 

PREVENTION:  protective clothing and serolocial testing of macaques.

Disseminated granulomas in lungs, liver and spleen.

TUBERCULOSIS

MISC:  old world monkeys more susceptible; usually get from man;

DX:  .1 cc undiluted mammalian old tuberculin (MOT) given intradermally in eyelid or abdominal skin ; read at 24, 48, 72 hours for reaction (max at 72 hours); test yearly.

TX: euthanasia.

Pneumonia, +/- death; nonpruritic exanthematous rash on chest and lower portions of body; +/- conjunctivitis.

RUBELLA

MISC:  transmitted from MAN to monkey; a.k.a. measles; can be fatal; may cause interstitial giant cell pneumonia, rhinitis, conjunctivits.

TX:  vax using MLV.  

EQUINE  (17%)
PREVENTATIVE VACCINATIONS

Overall schedule:

Give all vaccines initially at 2 injections 4 weeks apart and then booster annually

Except:

· Encephalities & PHF – booster twice a year

· EHV-1 booster every 3 months

· Rabies – needs only one initial shot

· Strangles – initially give 3 injections at 3-week intervals, foals at 1 year old, and then no annual booster is necessary

· EVA – 3 weeks before breeding a negative mare to a postitive stallion and then annually in endemic areas

· Botulism – 3 injections every month in last trimester

1. Tetanus

· Clostridium tetani
· Gram positive spore forming anaerobic bacteria

· Extensive tissue damage or deep penetrating wound causes exotoxins to travel w/in the motor neurons to the CNS where it inhibits postsynaptic inhibitory impulses in the spinal cord

· Causes ‘lockjaw’ – tonic spasms and hyperesthesia; sawhorse stance

· Vaccination protocol:

a. Foal in high risk area– give antitoxin after birth and then give toxoid every 2-3 months until 3 months old

b. Foal – vaccinate w/ antitoxin at 5-8 weeks old and then booster at 3 months old

c. Mares – during last 4-6 weeks before birth

d. Adults – give toxoid annually

e. Adults w/ extensive wound or deep penetrating wound that is up to date on tetanus shot – another injection of toxoid to increase Ab

f. Adults w/ wounds that is NOT up to date on tetanus – 1500 IU of antitoxin and toxoid simultaneously in different IM arease and repeated in 30 days

· Theilers disease – associated w/ administering antitoxin in horses over 2 years old; hepatic failure (heptoencephalopathy)

2. Viral Equine Encepthalopathies – Sleeping sicknesses

a. EEE, WEE, VEE

b. Arboviruses – transmitted by hematophgous insects (mosquitos)

c. horses is dead-end host

d. EEE has highest mortality rate

e. Vaccination protocol:

f. Foal – give between 2-6 months old at 4-6 week intervals

g. Adults – booster twice a year in endemic areas

3. Influenza

a. Common in racetracds, show grounds, sale barns and breeding farms
b. Vaccination protocol:

c. Foals and adults should be boostered every 3-4 months with IN (intranasal)
d. Booster 2-4 weeks before anticipated exposure (show, sale)

e. Avoid vaccinating w/in 10 days of competitiion b/c vaccine may cause transient disease

4. Rhinopneumonitis – EHV-1

a. Three syndromes:

i. Abortion – vasculitis causes placental detachment and hypoxia to the fetus
ii. Respiratory

iii. Neurological – rectal incontinence, urinary incontinence, loss of tail tone, dog sitting, posterior paralysis
b.  EHV-4 invades the respiratory tract – most common cause of respiraotyr dz outbreaks in horses in KY

c. Causes a vasculitis via the leukocytes – can remain latent

d. Spread via nasal secretions and aborted fetuses and remains active in environment for 14 days in on horse hairs for 42 days

e. Vaccination protocol:

i. Reinfection and clinical dz can occur despite high levels of circulating Ab

ii. Killed - Pneumobort( (labeled for use in pregnant mares at 5,7, and 9 months gestation) and Prodigy( and Prestige( (contains ML EHV-4 also)

iii. Modified live - Rhinomune(
iv. Foals vaccinate every 3 months

f.  Recovering EHV horses quarantine for 4 weeks

g. Aborted fetus and membranes should be placed in leakproof containers

h. It is not necessary to vaccinate nonpregnant adult horses except horses kept in close proximity to brood mares – vaccinate every 3-6 months

5. Rabies

a. Vaccinate only in endemic arease

b. Causes behavior change from aggressivness to depression; colic, lameness may be complaint

c. Causes progressive ascending pralysis

d. Vaccination protocol:

i. Foals – 3 months of age, one shot

ii. Adults – annually w/ 2 mL IM w/ killed

6. Strangles – Streptococcus equi

a. Streptococcus equi spp equi
b. Subspecies zooepidemicus is a uterus commensal

c. ( hemolytic

d. Fever, thick mucopurulent nasal discharge, swelling and absessation of head LNs

e. Young horses usually

f. Recovered horses can spread for up to 4 months

g. Extremely persistent in environment

h. Vaccination protocol for foals only on endemic farms with IN (intranasal)

i. M protein or bacterin – 3 doses 3 weeks apart then at 1 years old

ii. Enzyme extract – 2 injections 3 weeks apart then at 1 years old

i.  Purpura hemorrhagica (edema) can develop after vaccination of horses previously sensitized to streptococcual antigens

j. Vaccination of adults is not recommended b/c of this risk
7. Potomac horse fever

a. Equine monocytic ehrlishiosis

b. Ehrlichia risticii
c. Fever, leukopenia, explosive D+

d. Vaccination protocol:

i. Two vaccinations 3-4 weeks apart in spring followed by a booster in the fall in high risk areas

8. Equine Viral Arteritis

a. Togavirus

b. Aerosol transmission of nasal secretions and venereally through infected semen

c. Edema – scrotal, preputial, hindlimb, nasal and ocular discharge, and abortion

d. Affected horses usually recover, but stallions can become carriers

e. Vaccination:

i. Vaccinate Seronegative mares 3 weeks before being bred to a positive stallion w/ attenuated live virus

ii. Vaccinated horses are then seropositive and subject to export restrictions

9. Botulism – Shaker foal syndrome

a. Clostridium botulinum
b. Germinate in ulcerated areas of GI tract and produce exotoxins that block Ach release at neuromuscular jxns

c. Signs are foals that tremble and become paretic, may cause respiratory paralysis

d. Vaccination protocol:

i. Mares – 3 times every month w/ last dose 4 weeks before parturition

ii. Foals are protected by ingesting colostrum

10. Anthrax

a. Bacillus anthracis

b. Ventral edema – die w/in 2-4 days

c. Vaccination protocol:

i. Avirulent noncapsulated spore vaccine on annual basis in endemic arease and face of outbreak to reduce losses

ii. Vacicnate 4 weeks before warm, dry summer months and the booster 3 weeks later

iii. Given SQ

iv. Do not give Ab after vacciantion 

PREVENTATIVE WORMING

Parasite control

· Clean pastures – physical removal of feces one to two times a week; removes ‘rough’ and increases grazing

· Don’t’ spread manure on pastures including not harrowing (raking of feces) even in hot weather b/c may exacerbate the problem

· Rotation:

a. Slow rotation – use only one class of drugs over one year; reduces chance of resistence in small strongyles

b. Fast rotation – alternating different classes of wormers w/in one year

· When to worm:

a. Worm when egg producing adult strogyles peak

b. North – spring and early summer and a botacide in the fall after a frost

c. Cannot seasonally worm in the south b/c the climate favor prolonged periods of strongyle transmission

d. Young horses (< 1 ½ years old) should be wormed in fixed intervals for ascarid control

· Assessment of program:

a. Assess 2 weeks after deworming via fecal floatation

b. < 10 % of herd should have ova – if more could have a resistance problem, or did not deworm properly

c. If failure is detected, then use a modified McMaster or Wisconsin technique to assess

d. Strongyle should be < 100 eggs/gram

WOUND MANAGEMENT

ENDOPARASITES

1. Ascarids

· Parascaris equorum
· Young horses

· Ova are hardy and over winter to develop into infective larvae in warm, moist conditions

· Hatch in small intestins and migrate through liver then to the lungs (coughed and swallowed) and then develop in smallintestines

· Pot belly, respiratory signs

· Ascarid-induced colic when they cause an impaction

· Start foals at 2 months old, then worm every 2 months

· If heavy burden is expected, use slow-acting compounds to prevent intesinal obstruction or rupture

2. Large and small strongyles

· Most pathogenic of all endoparasites

· Large (Strongylus vulgaris) is most damaging b/c L migrate extensively through intestine vasculature – their prevelence has almost been eliminated b/c of anthelmintics

· Small strongyles (cyathostomes) are still a problem and cause Wt loss, D+ and colic

· Life cycle of small strongyle:

a. ingestion of L3 on grass, develop into adult in the cecum and colon.

b. Molt from EL3 ( LL3 ( L4 in mucose and submucosa of cecum and colon forming a fibrous cyst for 30-60 days

c. L4 emerge (can take up to 2.5 years) causes an intense inflammatory reaction

d. This is called Larvae Cyathostomiasis – chronic D+, severe wt loss, protein losing enteropathy

· Cyathostomes have developed a resistance to benzimidazole wormers

· Tx is Moxidectin (Quest() gets LL3 and L4 w/ a single dose

· Double dose of Fendbendazole (Panacur() for 5 days in a row will get 90% of EL3

3. Bots

· Gastrophilus fly larva

· Inhabit stomach and large intestine

· Adult flies lay eggs (nits) on horse hair

· Horse licks the eggs and they hatch and burrow in horse’s tongue, then migrate to the stomach and attach to the epithelium for several months

· Ivermectin effectively removes bots

· Give 1 month after nits are seen on horses legs and repeat after the last frost kills the adult flies

4. Strongyloids westeri

· D+ and unthriftiness in suckling foals

· Transmission via mare’s milk

· Tx mares 12 ours after birth

· Foals at 3 weeks old

5. Pinworms

· Not very pathogenic

· Adult females create perineal irritation while laying eggs around anus

· Affected horses lose hair form the tail and rump druing scratching attempts

· Eliminated using other worming protocols

6. Tapeworms

· Anoplocephala maga  and perfoliata
· Mite is intermediate host

· Horse ingests mite and tapeworm emerge and attached to mucosa in distal small intestine and proximal large intestine

· Grow to egg-laying adults in intestine

· Sedementation technques are more reliable than floatation b/c ova do not easily rise in solution

· Strongid( (Pyrantel pamoate) at high doses is very effective

COLIC

Colic highlights:

· ( Temp – anterior enteritis, Colitis

· ( Pulse – Ischemia, obstruction, displacement

· ( reflux – anterior enteritis

· Rectal palpation

NONSTEROIDAL ANTIINFLAMMATORY DRUGS (NSAIDS)

· Most commonly used:

a. Banamine

b. Phenylbutazone

c. Dipyrone

d. Ketoprofen

· Inhibit cyclooxygenase enzyme-mediated production of eicosanoids form arachidonic acid in the cell membrane

· Ketoprofen may also reduce inflammation by inhibitng lipoxygenase enzyme mediated synthesis of leukotrienes

· Toxicity:

Phenylbutazone > Banamine > Ketoprofen 

· Toxicity thought to be result of reduced local sythesis of PGE causing decreased GI and renal blood flow and GI cytoprotection

· Exacerbated by dehydration

· Side effects:

a. GI ulceration

b. Protein loss

c. Abdominal pain

d. Endotoxemia

e. Ulceration of the right dorsal colon – phenylbutazone

f. Paplillary necrosis – renal toxicity from phenylbutazone

DENTAL DISORDERS

1. Cribbing - Excessive wear on rostral margin of upper central incisors

2. Supernumerary teeth - Dental bud is split during development, usually with incisors

3. Parrot mouth – brachygnathia, the upper jaw is longer than the lower jaw

4. Sow mouth/monkey mouth – prognathia, the lower jaw is longer than the upper jaw
5. Shear mouth

· Maxilla is wider than the mandible

· Sharp edges on buccal of upper and lingual of lower

6.  Other disorders

· Wolf tooth extraction – First premolar

· Removal of dental caps – deciduous teeth of premolars that can impede the eruption of underlying permanent tooth

· Extraction of cheek teeth – severe periodontal dz w/ abscesses w/in the roots; requires general anesthesia and intubation; x-rays

ANESTHESIA AND RECOVERY

Preanesthesia

a. withold food for 12 hours (not water)

b. Mineral oil 6 hours before sx

c. Atropine or Isoproterenol only when anesthesia used will induce bradycardia (atropine will cause ileus)

d. Sedate with Xylazine or Detomidine

Anesthesia

a. Induction agents – GG, Thiopental, Ketamine, Telazol, Profofol

b. Inhalation – Halothane (more potent and more lipid soluble, but more myocardial depression), Isoflurane (peripheral vasodilation), Sevoflurane

Blood pressure during anesthesia – ideal MAP is 60-90

a. Dobutamine - ( agonist

b. Dopamine - ( renal fusion

c. Phenylephrine – only if very low BP, short acting

d. Ephedrine – vasopressin 

Ventilation during anesthesia

a. Normal ventilation is  PaCO2 is 35-45

b. However, moderate hypercapnia of PaCO2 > 55-65 will actually improve muscle perfusion and prevent neuropathy post sx

c. Severe hypercapnia of > 70 mmHg shifts dissociatio curve to the right causing arrhythmias and abnormal breathing patterns

Anesthesia complications

Apnea caused by:

·  Early induction period of anesthetic b/c high plasma protein concentration

· Too deep anesthesia

· Doxapram can be used as a respiratory stimulant that also initiates relase of endogenous epinephrine and causes and ( in HR and BP

Hypoxemia

· Is when PaO2 is less than 60 (should be > 90)

· Caused by hypoventilation or ventilation –perfusion mismatch

· Tx by:

a. Dobutamie infusion – increases oxygen delivery to tissue

b. Clenbuterol - (2 agonist

c. minimizing time in dorsal recumbency

Neuromyopathy

· Swollen and painful muscle, weakness, profuse sweating, myoglobinuria (port wine urine), ( CK, SGOT, non-weight bearing

· Caused by:

a.  improper positioning during anesthesia

b. malignant hyperthermia

c. prolonged sx

d. excessive anesthetic depth

e. low PaO2, ( BP or acidosis

· Prevented by:

a. maintaining light anesthesia and c/v fxns

b. avoid excessed preanesthetic especially phenothiazines

c. Adequate padding 

d. Support of upper front and hind legs

e. Balanced electrolytes and Ca gluconate (maintain muscle contraction)

f. Dobutamine, dopamine or ephedrine to maintain adequate BP

g. Don’t put horse under until surgeon is ready

h. Dantrolene – muscle relaxation

i. Diazepam – muscle relaxation

j. Na bicarb – correct metabolic acidosis

Standing sedation

1. Ace + (Xylazine &/or Butorphanol, Meperidine, Pentazocine &/or xylazine)

2. Xylazine + (Butorphanol, Pentazocine)

3. Detomidine + Butorphanol

Intercoccygeal Epidural

· Lidocaine (5-10 mL) –fast & short

· Xylazine in saline – slow & long

· Lidocaine + Xylazine w/ saline – fast and long

Lumbosacral or suarachnoid epidural

· Detomidine in saline &/or morphine

· Butorphanol + lidocaine

Injectable anesthetics

· Thiopental – long, rough recovery

· GG/Thiopental – better muscle relaxation, poor analgesia

· Xylazine/Ketamine – (xylazine 5 min before ketamine), smooth induction and recovery, inadequate muscle relaxation

· Xylazine/Ketamine/Butorphanol – give w/ xylazine, improved analgesia

· Xylazine/Ketamine/Diazepam – improved muscle relaxation

· GG/Xylazine/Ketamine – narcosis, analgesia & muscle relaxation, smooth recovery, reverse w/ yohimbine, tolazoline, atipamezole

· Detomidine/Ketamine – recovery depends on duration of anesthesia

· GG/Detomidine/Ketamine – same as triple drip above, but recovery slightly longer

· Xylazine/Telazol – relatively smooth recovery & may require more than one attempt

· Detomidine/Telazol – same as above

· Propofol – short term, rapid redistribution and hepatic metabolism

· Profofol/GG – lasts longer

VIRAL RESPIRATORY DISEASE

Equine influenza

Equine herpesvirus

Equine Viral Arteritis

Equine adenovirus

Equine rhinovirus

1. Equine Influenza

a. Contagious, aerosol transmission

b. Type A, envelope contains neuroaminase N and hemagglutinin H

c. Exhibits ‘Antigenic Drift’ so vaccines need constant updating
d. More severe in younger horses

e. Spread at shows, sales, racetracks, breeding farms

f. Clinical signs are acute onset, fever, coughing, nasal discharge

g. Can causes damage to resp tract leading to 2( bacteria infection

h. Cardiomyopathy due to viral damage to myocardium is rare sequela

i. Dx via virus isolation, viral antigen detection (FA or ELISA)  or paired serology hemagglutination inhibition (Ab only so know was exposed) w/ 4-fold increase
j. Tx is symptomatic – long rest and good ventilation, NSAIDs for high fever to get to eat and drink, and immunostimulants (Equimmune()

k. ‘Post Viral Allergic Pneumonitis’ – chronic pneumonitis, COPD, bacterial and guttural pouch infections, chronic bronchitis, bronchopneumonia and pleuropneumonia are common sequela
l. Prevent by isolating febrile animals, good hygiene and ventilation, vaccination

m. Vaccination protocol:

i. Foals and adults should be boostered every 3-4 months with IN (intranasal)
ii. Booster 2-4 weeks before anticipated exposure (show, sale)

iii. Avoid vaccinating w/in 10 days of competitiion b/c vaccine may cause transient disease

2. Equine Herpes Virus (Equine Rhinopneumonitis)

a. EHV 1 & 4 produce respiratory components

b. ELISA cannot distinguish between 1 & 4

c. Can be destroyed by disinfectants such as phenols or iodophors

d. Stress induces a latent infection to recrudesce

e. Transmssion via direct contact inhalation or ingestion

f. Respiratory dz by EHV is most common in weanlings (when passive imunity is declining

g. EHV-1 induces a viremia which may lead to infection in the uterus (abortion) and CNS (neurologic)

h. Clinical signs – febrile, serous nasal discharge that may become purulent, leukopenia early in viremia, pharyngeal lymphoid hyperplasia

i. Dx – serologic testing using paired serology in acute phases, virus isolation and viral antigen (FA stain) from swab or blood

j. Control – Same as influenza

i. Vaccination does not produce strong or long lasting immunity 

ii. Vaccination protocol:

1. Reinfection and clinical dz can occur despite high levels of circulating Ab

2. Killed - Pneumobort( (labeled for use in pregnant mares at 5,7, and 9 months gestation) and Prodigy( and Prestige( (contains ML EHV-4 also)

3. Modified live - Rhinomune(
4. Foals vaccinate every 3 months

5. Recovering EHV horses quarantine for 4 weeks

6. Aborted fetus and membranes should be placed in leakproof containers

7. It is not necessary to vaccinate nonpregnant adult horses except horses kept in close proximity to brood mares – vaccinate

3. Equine Viral Arteritis

a. In same family as PRRS in pigs

b. Most prevalent in Standardbreds

c. Transmitted via respiratory secretions and venearlly (vagina, urine, feces, aborted tissues)

d. Stallions can remain carriers for a long time

e. Clinical signs – generalized viremia causing damage to vasculature causes:

i.  fever, ADR

ii. limb edema and stiffness

iii. edema of palpebra and ventral body wall

iv. rhinitis, conjunctivitis

v. nasal and lacrimal discharges

vi. urticaria in various locations on the face, neck and body

vii. Coughing, ( RR

viii. papular eruptions of MM of lips may also occur

ix. Abortion in pregnant mares

x. Leukopenia

xi. Rarely causes mortality except in young foals

f. Dx – R/O :

i. Resp causes – influenza, EHV

ii. Edema causes – purpura hemorrhagica, EIA, hoary alyssum intoxication

iii. Confirm w/ virus isolation on swabs or heparinized blood or paired serology via serum neutralization

g. Tx – symptomatic or prevent 2( bacterial infection as with influenza

h. All cases recover uneventfully w/ solid, long-lasting immunity

i. Prevention via segregation and vaccination

HERD HEALTH MANAGEMENT

1. 1-2 visits/year

2. BCS

a. If too fat then

· Lipidosis

· Laminitis

· Arthritis

b. If too skinny, then:

· Not enough feed

· Worms 

· Teeth

3. Full exam

a. Teeth – gets sharp on buccal surface on maxilla and lingual surface manibular

b. TPR

4. Vaccinations and worming schedule

	Month
	Deworm
	Vaccinate
	Other

	September
	Pyrantel pamoate – double dose for tapeworms to prevent ilial hypertrophy
	Tetanus

EEE/WEE – do here if only once

Influenza – IN

Rhinopneumonitis – EHV-4

Rabies

Others:

Strangles – if traveling

Potomac Horse Fever – NE in spring


	BCS

Check teeth

	November, January, March, May, July
	Ivermectin or Moxidectin – bots
	
	

	March
	
	EEE/WEE

Rhinopneumonitis

Influenza
	


Equine Herpes Viruses


EHV-1  CNS, Rhinopneumonitis, abortion; give to pregnant mares at 3, 5, 7 & 9 months gestation


EHV-2 – no problems


EHV-3 Coital exanthema


EHV-4 Respiratory

PROUD FLESH

Proud Flesh

· Exuberant granulation tissue

· Due to poor wound management

· Granulation tissue that proliferates above the skin level and fails to epithelialize

· Tx under wound management

LAMINITIS

An inflammatory response involving the dorsal lamina of the hoof

4. Causes:
a. Endotoxemia is caused by:

i. CHO overload – lush pasture or excessive grain

ii. Retained placenta – metritis w/ endotoxemia

iii. Causes D+, sepsis, & shock

b. Systemic corticosteroids 

i. Triamcinolone > 16 mg IM

ii. Dexamethasone – variable doses

iii. Causes adrenal suppression

iv. Causes constriction of arterioles in foot

c. Excessive work or stress

i. Causes endogenous corticosteroid release

ii. Road founder

iii. Difficult colic

iv. D+

d. Excessive weight on leg from fx on contralateral leg

5. Clinical signs

a. Acute clinical signs

i. feet are warm

ii. ( pulse

iii. Reluctant to move

iv. Won’t pick up foot

v. Rear limbs are placed under body

vi. Horse pivots on rear limbs

vii. Signs of foot pain (positive hoof tester at toe)

viii. Front feet most common

ix. Can have all 4 feet involved and the horse will be very reluctant to move and stands w/ weight evenly distributed

x. If one foot is involved could have cast fx complications

xi. Rear limbs only are rare – treads and shift the back feet

b. Chronic clinical signs

i. Bilateral forelimb lameness

ii. Feet cool to touch

iii. No digital pulses

iv. Dropped sole

v. Diverging hoof growth lines

vi. Rotation of third phalanx

vii. Separation of hoof wall at toe

6. Dx

a. Physical exam

i. Palmar digital nerve block

ii. Acute – signigicant ( 

iii. Chronic – moderate (
b. Rads
i. Use to determine rotation of 3rd phalanx

ii. Rotation can occur in a few hours

7. Tx
a. Acute

i. Treat primary problem

ii. Pain relief

iii. Bute/Banamine

iv. Frog support

1. Styrofoam

2. Lily pads

v. Heart bar shoe

1. Reduce stress on lamina

vi. Wedge pads heel reduces pull of DDF tendon

vii. Systemic administration of vasodilators

1. Acetylpromazine

2. Nitroglycerin patches

3. Trental

4. Domperidone

viii. Heparin

1. Activates reticuloendothelial system

2. Decreases clotting in foot microvasculature

ix. Reduce inflammation

1. NSAIDs

2. DMSO – dilute in balanced electrolyte solution

b. Chronic

i. Medical

1. Treat acute cases early to prevent chronic problems

2. Bute – ponies get half dose

ii. Nursing care

1. Extremely important

2. Peat moss bedding – reduces pressure sores & is easy accessible

3. Use 2 stalls to allow drying

4. No pine shavings

5. Maalox on wounds

iii. Shoeing

1. Reverse shoe

2. Digital support system shoe for heel, frog & toe support 

3. Heart bar shoe

iv. Surgical 

1. Dorsal hoof wall resection – rasping to remove toe and reshape hoof parallel to dorsal P3, new hoof continues to grow same

2. Full thickness hoof wall resection 

a. for severe cases

b. allows drainage for necrotic debris

c. allows for completely new hoof growth

d. Controversial
3. Deep digital flexor tenotomy
a. For pasture soundness only

b. Mid pastern – radical effects, sterile procedure through tendon sheath, trailer shoe needed following sx

c. Mid cannon – less radical effects, performed standing; trailer shoe not always required
4. Inferior check ligament desmotomy
a. reduces the pull of deep digital tendon

b. less aggressive
c. allows for athletic career

c. Prognosis

i. Acute – if treated early is guarded to good

ii. Chronic

1. If still lame after 2 weeks is guarded

2. Thickness of sole is very important

SUBSOLAR ABSCESS

1. Rule this out in EVERY lameness
2. Most common cause of lameness

3. Abscess under the sole of the foot

4. Caused by puncture wounds at the frog

5. Drains at the heel between the sensitive and insensitive frog

6. Puncture wounds at the white line from gravel

7. Drains at the coronary band 

8. Get a marked Grade I to V lameness 

9. Diagnosis:

a. Physical exam 

i. Lameness

ii. Increased rxn to hoof testers (may even kick!)

iii. Sensitive to hammer

iv. Inflammation in foot (( pulse; warmth)

v. Discolored sole – trim to further identify

b. Rads to r/o P3 fx and isolate gas densities

c. Scintigraphy

10. Treatment 

a. Surgical 

b. Establish ventral drainage

i. Adequate debridement

ii. Gravel

iii. Remove affected frog to speed healing

c. Maintain drainage

i. Epson salt bandage

ii. Ichthammol bandage

d. Antibiotics

i. Rarely needed in adults

ii. Suggested in foals

iii. Osteomyelitis

iv. Joint sepsis

e. Tetanus shot

GRAVEL/SUBMURAL ABSCESS

NUTRITIONAL DISORDERS (GENERAL)

POOR PERFORMANCE

INSURANCE MATTERS

MARE AND / OR STALLION INFERTILITY

ECTOPARASITES

Pediculosis – Lice infestation

· Haematopinus asini – sucking louse, mane, tail and distal legs

· Damalinia equi – biting louse, dorsolateral trunk

· Winter

· Pruritis

· Acetate tape, VERY small

Psoroptic mange

· Psorpties equi – body mange

· Psoptes caniculi or hippotis – otitis externa

· Extreme pruritis or pruritic ears

· Suggested quarantine for 7-12 weeks

· Ivermectin is tx

· Amitraz should NOT be used in the horse (causes depression, ataxia and progressive large intestinal impaction

Sarcoptic Mange

· Rare in horses – has officially been eradicated in horses

· REPORTABLE

· Ivermectin is tx

Chorioptic mange – leg mange

· Chorioptes equie
· Common, surface dweller

· Quarantine of 10 weeks

· Pruritis, erythema, alopecia and crust formation along extremities

· Draft breeds most commonly affected – ‘feathers’ in fetlock area

· Readily found in skin scrapings

Demodectic mange

· Demodex caballi and equi
· Rare, usually associated with immunosuppressive conditon or therapies

· Asymptomatic alopecia and scaling may be seen

· Demonstrated on skin scrapings

Trobiculosis – chiggers

· Free living larvae that normally feed on small ordents

· Causes pruritic papules and wheals on horses

· Dx via colorful larvae identified in center of papule or wheal

Hypodermiasis - Warbles

· More a problem w/ cattle, but can be seen in horses housed near cattle

· L3 perforate the skin producing a breathing hole where it emerges

· Clinical signs of SQ nodules and cysts over the dorsal back

Habronemiasis – summer sores

· Habronema musca or majus or Draschia megastoma
· Adults live in stomach, eggs and L pass in feces, where they are ingested by maggots of housflies and stable flies,  flies depost infective L on horse’s mouth

· Cutaneous signs develop when L are deposited on other areas (eye, prepuce or open wounds on legs and ventrum)

· May causes a hypersensitivity reaction

· Nonhealing wounds or proud flesh (exuberant granulation tissue) are common findings

· Can have a serosenguinous or hemorrhagic discharge and yellowish granules

· May occur 2( to gungus, neoplasia, or pround flesh

· Dx via L on granule exam or tissue biopsy

Onchocerca

· Onchocerca gutturosa – nuchal ligament

· Onchocerca reticulata – CT of flexor tensons and suspensory ligaments of the fetlock

· Onchocerca cervicalis – funicular portion of nuchal ligament

· Cullucoids gnats serve as intermediate host for all three spp.

· Incidence in normal horses is 25-100%

· Development of clinical signs is hypersensitivity of microfillria which are most numberous along the ventral midline, face and neck

· Alopecia, erythema, depigmentation, ulceration and crusts along the ventral abdomen, face and neck

· Ocular lesion – keratitis, uveiets, peripapular choroidal sclerosis and depidgmentation of bulbar conjunctiva

· Presence of Onchocerca does not confirm clinical dz b/c many normal horses have it in tissues

· Dx confirmed by micro exam of skin biopsy w/ an eosinophilic granulomatous reaction to the parasite around the microfilaria is seen

Oxyuriasis – Pinworms

· Common, but occasionally causes clinical dz

· Adult female crawls out of horse’s anus to lay her eggs

· Pruritis of tail – rubbing

· DDx – food allergy, culicoides hypersensitivity, lice, or a stable vice

NEONATAL DISORDERS

Diseases of neonates – see repro section

Premature/dysmature - neutropenia

Septicemia – any sick foal

Neonatal maladjustment syndrome (hypoxoid ischmic, ‘Barker foal’

Neonatal isoerythrolysis

Combined immunodeficiency – lymphopenia, ( IgM, lymphoid hypoplasia

CHRONIC OBSTRUCTIVE PULMONARY DISEASE

· ‘Heaves’

· Allergic Airway Dz
· Allergy (I or III) to spores of hay molds (indoor) or pollens in pastures (outdoor) 

· Previous viral infection that damages epithelium – COPD signs after flu vaccination

· Expiratory dyspnea due to bronchitis - Heave line (hypertrophy of external abdominal oblique)

· Healthy neutrophils and large amounts of mucus on TTW (Curschmann’s spirals) 

· Treatment:

· Environmental control (outdoors, feed cubed/pelleted hay) – don’t expect immediate results

· Corticosteroids (Dex, Triamcinolone, Beclamethasone – inhaled)

· Bronchodilator drugs

· Anticholinergic (atropine – 1 dose only, glycopyrrolate)

· Beta 2 sympathomimetic – Brethine, Clenbuteral, Albuteral

· Lasix

· Hyposensitivity testing ($$)

DEGENERATIVE JOINT DISEASE

Normal anatomy and physiology

· The joint is a synovial-fluid filled cavity lined with a synovial membrane and surrounded by a fibrous joint capsule and the bone ends are surrounded by hyaline cartilage

· Pain fibers are concentrated in the capsule and ligaments and near the junction of the joint capsule and periosteum

Synovial fluid 

· clear, straw colored and viscous

· Normal leukocyte count of equine synovial fluid can be up to 5000/mL, up to 75% being lymphocytes

· The properties of synovial fluid is due to GAG (glycosaminoglycans) Hyaluronic Acid which lacks sulfation and is unattached to a protein

· Syniovicytes produce, take up and reuse HA

· HA inhibits leukocyte movment into the joint cavity and cartilage

Articular cartilage

· Bones are covered w/ hyaline cartilage

· Fibrocartilage is present at the junction of articular cartilage w/ synovial membrane, periostem and menisci

· Chondrocytes are embedded in a matrix of collagen fibrils and PGs – devoid of lymphatics, blood vessels and nerves

· Nutrition is derived from synovial fluid

· Type II collagen fibers are arranged vertically in the deepest layer of cartilage, randomly in the middle layer and horizontally in the surface

· PGs are specialized glycoproteins w/ CHO and protein core that contain chondroitin

Subchondral bone

· Shock absorber between cartilage and cortical bone

ARTHRITIS (SEPTIC AND NONSEPTIC)

Fibrosis, thickening and inflammation of:

a. joint caspule and synovial membrane

b. increased volume, protein content and cell count and decreased HA content in the synovial membrane

c. Schlerosis, necrosis and thickening of subchondral bone

d. Osteophyte formation at articular periphery

e. Fibrilation and degeneration of articular cartilage

· Arthritic joints show ( PGs and HA

· Caused by repetitive impulse loading and changes the collagen fibril arrangement to a more parallel configuration

· Inflammation induces cytokines: kinins, prostagland E, thromboxanes, leukotrienes and prostacycline which results in loss and decreased synthesis of PGs and increased bone resorption

Dx

· Cardinal signs of inflammation: redness, heat, swelliing, pain

a. Pain is associated with the joint capsule stretching and tearing, increased subchondral bone pressure or direct stimulation of the bone and periosteal nerves 

· Synovial fluid analysis:

a. Aseptic arthritis – total leukocyte counts may be normal or slightly elevated w/ increased lymphocytes, increased protein

b. Septic arthritis – predominance of segs > 30,000 is pathognomonic

c. HA concentration (not always volume)is significantly reduced

· Radiology

a. Can dx articular fxs, OCD and subchondral cysts

b. Present 21 days after infection 

c. Septic arthritis w/ arthritis will show osteophyteosis, subchondral bone resorption or sclerosisi and periosteal bone formation

· Nuclear Scintigraphy

a. 90m-methylene diphosphonate isotope

b. Reflects relatvie vascular flow in tissue 

c. Bone phase reflects relative osteoblast activity and blood flow

Tx

· Managed rather than treated

· Exercise modification and physical therapy

· NSAIDs – analgesia

· Corticosteroids

· HA

· Antiarthritic agents – Adequan (PSGAG)

· Joint lavage

· Sx

THRUSH

· Infectious degenerative dz of frog

· Black necrotic material in frog

· Very odoriferous

· No specific organism involved

· Associated w/

a. Filthy stalls

b. Failure to clean frog regularly

c. Lack of frog pressure

· Treatment:

· Debride diseased frog

· Clean, dry environment

· Pick feet daily

· Coppertox topical

· Mild Antiseptics

· Use if sensitive tissue is exposed

· Formalin

· If sensitive tissue not involved

· Only for a few days

· Will harden frog

· Don’t use – get pickled feet

· Bandage and tx daily

OCULAR TRAUMA

 Foreign object, chemicals

· Can result in uveitis (see later)

FOAL NUTRITION

 Consume 20-30% of their body weight in milk a day

· Make sure it has a suckle reflex

· Albumin and lymphocytes, although not specific, are often used to assess malnutrition

· If can suckle and mom has no milk, use only cross-cut openings in bottles to ensure it seals shut when not used

· If can’t suckle, then give through nasogastric tube (don’t force feed b/c can develop aspiration)

· Water is most important nutrient

· Energy is increased by ‘Stress factor’ so energy is highest for premature or growth retarded foals, or those that have sepsis or fever

DERMATOPHILOSIS

aka lumpy wool and Strawberry fot rot, cutaneous streptotrichosis, rain rot, rain scald, dew poisoning

· Dermatophilus congolensis
· Infection of the epidermis characterized by exudative dermatitis w/ scab formation
· Seen in cattle, sheep and goats most commonly (occasionally horses)

· A few human cases have been reported

· Prolonged wetting by rain, high humidity, high temp and flies and ticks can increase it

· Carbon dioxide released from breaks in the skin attact the zoospore

· Most recover w/in 3 weeks of initial infection or during dry weather

· Scabs look raised and circular
· Lumpy wool – pyramid-shaped masses of scabs on wool

· Strawberry foot rot – skin from coronet to carpus or hock

· PPG or streptomycin injections

· In horses it is seen on the rump, limbs and face

BACTERIAL PNEUMONIA

Bacterial pneumonia in foals

· Common problem in foals < 6 months old

· Can be:

a. Primary – Streptococcus zooepidemicus and Rhodococcus equi
b. Secondary to sepsis -  E coli, Actinobacillus equuli & suis, Klebsiella pneumonia, and Salmonella
c. Secondary to virus – Influenza, EAV, EHV-1,2,4, or Rhino

d. Others often seen in combination with above organisms are Pasteurella multocida and Bordetella bronchiseptica
· Caused by overcrowding, poor housing, transportation, rough handling, inadequate nutrition, dehydration, poor ventilation, FPT, poor vaccination of mare, 

· Clinical signs:

a. Fever – early

b. Resp rate > 30 bpm

c. Flared nostrils, exaggerated rib movement and abdominal effort

d. Exercise intolerance, cyanosis, weakness and reluctnce to move – esp R. equi infection

e. Mucopurulent nasal discharge

f. Coughing – exacerbated by exercise or restraint

g. Auscultation shows increased bronchial and tracheal sounds, esp in cranioventral lungs

h. R. equi foals may show nonseptic synovitis, D+ and uveitis

1. Rhodococcus equi
a. 8-10 weeks old, when passive immunity declines

b. Normal flora in horse intestine

c. Coprophagic young foals should produce a self limiting dz

d. However, infection is via inhaltion, so that foals with compromised immunity and poor ventilation

e. Two clinical forms:

i. Subacute – diffuse miliary pyogranulomatous pneumonia, usually die w/in days

ii. Chronic – pneumonia, compromised resp fxn and untrhiftiness

2. Pleuritis/pleuropneumonia
a. Inflammation of the pleural surface w/ exudation into the pleural space

b. Horses (and not other spp) are more prone to pleural fluid accumulation b/c arterial supply to pleura is from sytemic circulation (not pulmonary circulation)

c. In the horse (not other spp), it is secondary to pneumonia or pulmonary abscesses

d. Stressed horses are predisposed b/c the resp tract is compromised

e. Secondary to:
i. Streptococcus – most common
ii. E coli

iii. Klebisiella

iv. Pseudomonas

v. Pasteurella

vi. Bacteroides
Anaerobic infection most common in horses recently transported
vii. Clostridal

viii. Mycoplasma felis

ix. Coccidiodomycosis
x. Nocardiosis
xi. EIA
xii. LSA
xiii. Pulmonary granulomas

xiv. Thoracic wounds

f. Clinical signs

i. Fever,

ii. ADR

iii. Nasal discharge – mucopurulent to serohemorrhagic

iv. May see halitosis, wt loss and edema and pleural pain

v. Dyspnea, Tachypnea

vi. O may complain of low grade colic or laminitis signs

g. Auscultation – can hear all but bronchial sounds

h. Thoracocentresis for cell cont, cytology, protein, Gram stain, bacterial culture and senstivity, aneaerobic bacterial culture and mycoplasmal isolation

i. ODOR – best prognostic indicator, can detect putrid smell (anaerobic bactreial infection)

j. Tx – antimicrobial therapy and drains

Bacterial pneumonias of adult horses

· Can be primary or secondary

· Tuberculosis - Mycobacterium avium, bovis or tuberculosis
a. Rare

b. Ingestion and inhalation, hematogenous spread causing acute miliary tuberculosis in lung or specific organ involvement w/ nodular lesions

c. Wt loss, anorexia, weakness and variable fever, chronic cough, dyspnea

d. Shedding can be intermittent, so culturing sputum can be negative

· Secondary bacterial infection are caused by

a. Streptococcus zooepidemicus

b. Klebsiella

c. E coli

d. Pasteurella

e. Actinobacillus
f. Staphylococcus
NUTRITIONAL DISORDERS (FOAL)

 Nutritional disorders in foals

· Nutritional D+

a. Very common

b. Caused by overfeeding milk or sudden intro of grain or roughage, or ingestion of sand, dirt or wood

c. Tx is based on cause and symptomatic

· Gastroduodenal ulcers

a. High grain diet or severe malnutrition

b. May be other causes including stress, NSAIDs, infectious agents

c. Clinical signs are bruxism (grinding teeth), ptyalism, low volume D+, colic and anorexia

d. Tend to lie in dorsal recumbancy

e. Tx – 
· H2 blockers (Cimetidine & Ranitidine)
· antacids (Aluminum hydroxide)
· Sucralfate
· proton pump inhibitor Omeprazole
· Prostaglandin E analog Misoprostel
· Metoclopromide – stimulate GI motility and enhance gastric empyting
· Bethanechol – cholinergic agonist
NAVICULAR SYNDROME

· Heel pain syndrome(Podotrochleosis)

· More common in horses over 4 years old

· Quarter Horses and Warmbloods appear predisposed

· Very unusual in Arabians

· Usually bilateral in forefeet, and doesn't occur in hindfeet

· May be associated with DJD of DIP jt

· Causes are unknown but likely have to do with:

· conformation (small feet, big horse)

· poor shoeing

· repetitive concussion

· with a possible heritable component (result may be ischemia)

· Radiographically, can see lollipops on the distal margin of the navicular bone (best seen on the dorsosolar aka standdown or down angled oblique projection).  

· Clinical signs include:

· a leaning foreword stance

· short strides with preference to place toe on ground first

· pain elicited over heels on hoof tester exam

· Lameness will improve following a palmar digital nerve block in one leg, but may exacerbate the lameness in the contralateral limb ("switching").  

· Treatment:

· shoeing changes (wedge, improvement of breakover with shorter toes)

· bute

· possibly isoxsuprine

· Cases refractory to conservative management may be treated with palmar digital neurectomy, only if lameness resolves with PDN block.  The most common postoperative complication is painful neuroma formation, and reinnervation also occurs.

BOWED TENDON / TENDONITIS / DESMITIS

 Bowed tendons

	Common condition associated w/ severe straining or tearing of flexor tendons

Caused by:

1. Hyperextension of the fetlock – most common cause

2. Trauma w/ exercise

3. Muscle fatique w/ exhaustion

4. External trauma

5. Improper bandaging

3 types:

1. High bow – w/in carpal sheath

2. Mid bow – between carpal and digital sheaths

3. Low bow – caudal to P1
	Front limbs most common

Variable heat, pain , & swelling

Extreme swelling in marked cases

R/O

Cellulitis and suspensory desmitis


	Immediate tx

1. For three days

2. Ice 20 minutes every 6 hours

3. Bute

4. DMSO

5. Stall rest

6. Hydrotherapy

7. Poultice bandages

Follow up therapy

1. U/S 4 days post injury and then every 30 days

2. Stop DMSO and possibly bute

3. Stall rest until heat is gone

4. Support bandages and controlled hacks for 4-8 weeks

Sx tx

1. Proximal check ligament desmotomy – increases elasticity of SDF tendon but out of vogue now

2. Tendon splitting

8. Allows for collagen reconstruction of core tendon

9. In association w/ proximal check desmotomy

3. Volar ligament transection

10. SDF tendinitis

11. Restricted movment of SDF through fetlock canal

12. Notching of sheath over volar annular ligament

Post Op

Stall confinement for 10 days

Complications of skin dehiscence

Is serious if digital sheath is open


	20% return to previous level of training

Rehab methods are improving prognosis


DERMATOPHILOSIS

BACTERIAL PNEUMONIA

NUTRITIONAL DISORDERS (FOAL)

SEPTICEMIA 

SEPTICEMIA
Any sick foal is assumed to be septicemic until other wise proven

· Caused by bacteria through the blood stream from resp, GI, umbilicus, placenta or locatlized infection (jt ill, navel ill, pneumonia, encephalitis)

· Bacteria casuing septicemia are usually environmental flora:

a. E coli – most common

b. Klebsiella, Actinobaccilus, Salmonella, Strept, Staph, Clostrdidum
· Foal is more susceptible if FPT or premature

· Clincial signs are:

a. ADR – depression, lethargy

b. Petechial and echymotic hemorrhaging in MM and ears

c. Shock or coma

d. Pneumonia, D+, ecepthalitis, uveitis, septic arthritis

e. Owner will think mare stepped on her foal

f. Neutropenia most often with toxic changes
· Dx via IgG of < 800

· Tx – colostrum IV if  less than 12 hours old, Ab therapy

· PARTURITION PROBLEMS 

· Number one cause is presentation problem

· Causes of prolonged gestation are:

a. Draft breeds

b. Mule crosses

c. Fescue

· Give tetanus shot

· Ensure Caslick is open, immediately clamp closed after birth

· Restrain via twitch, hobbles and ace 

· Wrap tail

· Use hand, moderate traction using 2-3 people

· Only pull when mare strains

· Give mare Banamine, Bute, Pack feed and oil gut b/c of sequela of dystocia in a mare:

a. Laminitis

b. Retained placenta

c. Metritis

· Check for a twin

· Check uterus, cervix and vagina for tears or lacerations – will let heal by 2nd intention beofre sx repair, but need to know if there

· Older mares can get a ruptured middle uterine artery – often fatal

· Eclampsia – low calcium

· Ensure teats are functional

· Watch for lamnitis

· Inducing a mare

· Indications:

a. Owner conventince

b. Prolonged gestation

c. Urterine atony

d. Periparturent colic

e. Impending prepubic tendon rupture

f. Problem mare (steps on foal)

g. Preparturent leakage of colostrum

h. Nurse mare – used for colostrum only

· Guidelines:

a. Foal is in correct PPP

b. Gestation over 320 days
c. Full mammary development

d. Cevix is dilated at least 3-4 findgers

e. DO NOT induce if the mare has a systemic dz, there is a foul smelling discharge, or will have an abortion

· Method:

a. Give single bolus or drip of Oxytocin
· Watch for ‘red bag’ or premature placental separation

MOLDY HAY AND OTHER TOXINS FROM FEED

Moldy hay can cause coughing and colic

· Moldy sweet clover – dicurmarol which inhibits blood clotting

· Botulism – large round bales and ensilted forage w/ inadequate storage

· Tall fescue – N. coenophialum  causes prolonged gestation, thickened placenta, abortion and agalacia

· Red clover – slaframine, slobbering (black spots on leaves and stems)

· Blister beetle – cantharidine, contaminate of alfalfa hay; causes D+, colic and synchronous diaphragmatic flutter

· Corn grain mold Fusarium moniliforma – leukoencephalomalacia

· Corn and CSM – aflotoxins w/ Aspergillus
· Ionophores – Monensin and Lasaocid, mixing errors w/ cattle feed; D+, colitis and death

Ocular infectious diseases

· Rhodococcus equi – can produce bilateral panophthalmitis in foals w/ pneumonia

· Cryptococcus neoformans – exophthalmos and blindness from frontal sinus and retrobulbar inflammation

· Steptococcus equi – retrobulbar abscess and orbital cellulits and exophthalmos

· Orbital cellulitis – caused by infectou of adjacent paranasal and nasal sinus cavities or guttoral pouch inflammation

· Marginal blepharitis – Habronemiasis or onchocerciasis

· Pinkeye – Moraxellaacute conjunctivits w/ ocular disharge and superficial keratitis

· EHV-2 – equine herpes virus 2; outbreaks of keratoconjunctivits

· Thelazia lacrymalis – transmitted to conjunctival sac by Musca fly

Infectious keratitis

· Signs:

a. rapidly developing keratitis in a previous normal eye

b. Loss of corneal epithelium accompanied by stromal cellular infilatrates and stromal edema

c. Mucopurulent stomal necrosis

d. Secondary anterior uveitis w/ possible hypopyon formation

· Pseudomonas infections are most devastating

· Loss of cranial epithelium are subject to possible infection w/ fungal organisms including Aspergillus, Fusarium and Alternaria
Uveitis

· Group of diseases involving the inner coats of the eye

· Most frequent eye problem of the horse

· Exogenous infection:

a. Perforating wound, corneal or scleral ulcer

b. Post op

· Endogenous infection

a. Hematogenous

b. Classic cause is Coliform or mycoplasma-associated omphalophlebitis, septicemia and infectious arthritis

· Immune mediated inflammatory reaction or Autoimmunity (phacolytic uveitis)

· Recurrent Uveitis is the hyperreactivity to any exciting stimulus via prostaglandins

· Signs of recurrent uveitis:

a. Hyperemia

b. Aqueous flare, keratic ppts, and synechia

c. Changes in the pupil

· Possible causes:

a. Leptospira
Ocular onchocerciasis
MYOSITIS / MYOPATHY

 Clostridial myositis

· Clostridial chauvoei, septicum and perfringens
· Direct inoculation or sporulation in muscle necrosis and anaerobic environment (severe wounds)

· Clinical signs:

a. Life threatening situation

b. Fever, ADR, injected membranes

c. Signs of septic shock

d. Painful and edematous at site of nfection

· Gram positive rods

· Tx – aggressive, high doses of PPG & wound drainage to induce an aerobic environment

Myopathies

· Fibrotic (ossifying), Exertional rhabdomyolysis, postanaesthetic myopathy inducing compartment syndrome

Fibrotic myopathy (ossifying myositis)

· Moderate to severe muscle contusion w/ susequent calcification

· Most common in semitendiosus (and semimembranosus or biceps femoris)

· Show characteristic gait deficit at a walk – protraction of the hindlimb followed by a brief period of retraction before the stance phase

· Will palpate a firm, nonpainful mass at the musculotendinous junction

· Does not improve w/ local anesthesia or NSAIDs

· Tx – acute w/ systemic and topical antiinflammatories

· Tx – chronic sx tx w/ semitendinosus tenotomy

Exertional phabdomylolysis

· AKA tying up, Monday morning sickness

· Most common muscle disorder of horses

· Possible etiologies include electrolyte imbalances, hypothyroidism, Vit E/sel def

· Fillies and horses on high nutritional planes are most commonly affected

· Occur w/ exercise

· Shows stiff gait or refusal to move

· ( CK and AST

Compartment syndrome

· Increased tissue pressure w/in an osteofascial compartment – compromising local circulation and function

· Most commonly caused by hypotension and poor positioning during anesthesia

Other myopathies

· HYPP

· Postexhaustion syndrome

· Viral and parasitic myopathies

· Purpura hemorrhagica

· Nutritionaly myopathies

RETAINED PLACENTA

· Always check placenta (chorioallantois) after a birth to ensure it is intact (can fill with water to check)

· Clinical signs of RP:

a. Toxic metritis

b. Septicemia

c. Toxemia

d. Laminitis

e. Death

· Tx of RP

a. Oxytocin – most common and best tx

b. Fill chorioallantois w/ warm saline to stretch receptors and allow endogenous release of oxytocin

c. Sytemic and local Abs

d. Uterine lavage

e. Exercise

f. Prophylactic measures of laminitis (Banamine, pack feet)

ACUTE COLITIS / DIARRHEA

Causes of Acute D+

1. Salmonellosis

2. Equine Monocytic Ehrlichiosis (Potomac Horse Fever – PHF)

3. Antibiotic Associated Enteritis

4. Clostridiosis

5. Colitis X

6. NSAID toxicity

7. Peritonitis

8. Sand-induced irritative colitis

9. Heavy metal intoxication (Arsenic, Lead, Mercury, Copper)

10. Iodophor antibiotics

11. Cantharidin toxicosis – blister beetle

12. Stronylyosis

Causes of Chronic D+:

1. Cyathostome (small strongyles infestation)

2. Strongylus vulgaris infestation

3. Chronic salmonellosis

4. Sand Enteropathy

5. Giardiasis

6. Chronic liver dz

7. GI neoplasia

8. Rodococcus equi infection in young horses

9. Inflammatory bowel dzs:

a. Granulomatous enteritis

b. Multisystemic eosinophilic epitheliotropic dz

c. Eosinophilic enterocolitis intiated by cyathostone larvae

d. Lymphocytic plasmacytic enterocolitis

10. Idiopathic chronic D+

ANEMIA

	Decreased (Anemia)

	· Chronic end stage renal disease – decrease in erythropoietin production

· Estrogens (Estradiol, estrone, estriol, Zeranol, Diethylstilbestrol DES) – Aplastic anemia and bone marrow depression, defect in blood forming organs or is idiopathic

· Thyroid hormones

· Pituitary hormones

· Adrenocrotical hormones

· Hypothryodisim

· Hypoadrenocortisism – Addisons

· Congenital methemoglobinemia – lack oof methmoglobne reductase causing cyanosis b/c iron is not kept in reduced state

· Nitrate toxicity – acquired methemoglobinemia causing cyanosis b/c iron is not kept in reduced state

· Benzocaine toxicity – acquired methemoglobinemia causing cyanosis b/c iron is not kept in reduced state

· Acetemenophen toxicity - Tylenol( overwelms hexose monophosphate pathway where glutathione reductase is needed to protect the RBC from oxidants (Heinz body formation – denatured Hb)

· Glutathione reductase deficiency – has been reported in a horse causing hemolytic anemia


Developmental orthopedic dzs

	Congenital fetlock flexural deformities
	· Variable flexion of fetlock at birth

· May walk on dorsal surface

· Front legs most common

· All four legs may be involved
	Conservative tx

· Splints to force weight bearing on toe – may correct in a few days

· Oxytetracycline – binds Ca in the muscle

· Casts or splints may be dangerous

Sx tx

· Inferior check ligament desmotomy

· Deep digital flexor tenotomy

· Superficial flexor tenotomy
	Good if limbs can be straightened

Poor if tenotomy is required


	Acquired fetlock flexural deformities
	· Norma at birth, then develops

· Club foot

· Upright pastern

· Knuckling fetlock

Caused by:

1. 2( to lameness

a. Foot abscess

b. OCD

c. Trauma

2. Improper nutrition

a. Excess energy intake

b. Imblance tendon to bone growth (grows too fast)
	5 months old

Club foot at 5 months old due to:

· Growth at distal metacarpal physis

· Deep flexor tendon – MCIII to P3 or Inferior check ligament

Degrees of severity:

· Stage I – hoof  < 90(
· Stage II – hoof  > 90(
6-18 months old

Fetlock knuckling at 6-18 months old due to:

· Growth at distal radial physis

· Superficial flexor tendon (P1 & P2)

· Radius to P1 & P2

· Superior check ligament
	Conservative tx

1. Correct lameness by:

· Correct the cause 

· Pain mgmt

· Shoeing & bedding change

2. Correct nutritional imbalance by:

· Restrict energy and balance mineral intake

· Increase exercise

3. Shoeing tx:

· Club foot

a. Shorten heel and extend toe

b. Reverse wedge shoe pad

c. Increase tension on deep flexor tendon

· Fetlock knuckling

a. Elevate the heel

b. Wedge pad

c. Reduces tension on deep flexor tendon

d. Increases tension on SDF

Sx tx

1. Club foot is inferior check ligament desmotomy

· Origin in palmar carpal fascia

· Insertion is mide deep flexor tendon

2. Fetlock knuckling is Superior check ligament desmotomy

· Origin is caudal radius

· Insertion is superificial flexor tendon

3. Deep flexor tenotomy – salvage procedure

4.  Superficial flexor tenotomy – salvage procedure


	Prognosis is good w/ club foot (stage I)

Prognosis is fair to guarded w/ fetlock knuckling (stage II)


	Flexor tendon weakness in foals
	· Newborns rock back on bulbs of heels so that sole of foot does not bear weight

· Most common in rear limbs
	1. Rasp heels to remove fulcrum

2. Extended heel glue shoe

3. Cast and other support is NOT INDICATED b/c foal hoof wall is very thin
	Good


	Angular limb deformities
	· Medial or lateral deviation of the limb

· Most common in distal radial physis (metaphysis & epiphysis, not diaphysis)

· Carpal valgus

· Fetlock varus

Caused by:

1. Premature birth – weak supporting structures or hypoplasia of carpal tarsal bones

2. Fetal malposition

3. Dysplasia

a. Epiphysis

b. Metaphysis – most common

c. Diaphysis

4.  Trauma
	· Early dx is critical via manipulation and rads

· Need to differentiate between metaphyseal dysplasia and weak collateral support

Weak collateral support

· PE shows switching between varus and valgus deformity

· Easy to manipulate joints into correct position

· Rads show normal osseous structures

Hypoplasia of carpal bones

· Angular deformity

· First 2 weeks of life of limbs

· Cannot be straightened out w/ manipulation

· Rads show lack of carpal bone development

· Axis lines cross the joint

Epiphyseal dysplasia

· Angular deformity

· Defect cannot be corrected w/ manipulation

· 2( to metaphyseal dysplasia or cupboidal bone hypoplasia

· Rads show abonormal shaped epiphysis and axis lines across the epiphysis

Metaphyseal dysplasia

· Most common cause of angular deformites

· Canonot correct w/ manipulation

· Rads show axis lines cross the physis & widening and roughening of physis on convex side


	Weak collateral support tx

Stall or small paddock turnout 

No external coaptaiton needed

Hypoplasia of carpal bones

· External stabilization w/:

a. Tube casts or splints

b. Wt bearing w/ foot exposed

c. Prevents flexor tendon laxity

d. Limbs are kept straight until cuboidal bones ossify

e. Fair prognosis if caught before bones start to collapse

Epiphyseal tx

· Tube cases if seen early enough

· Periosteal stripping

· Guarded prognosis

Metaphyseal dysplasia

· Medical tx

a. Confinement and time of 30 days in a small paddock

b. Usually considerable improvement

c. Splints and tube casts (not used anymore) to correct minor problems, labor intensive

Sx tx - the further down the leg, the sooner you must intervene

Transphyseal bridging – staples or screw and wire to slow growth on convex side, needs general anesthesia; is the most aggressive  tx, can accomplish more changes in less time; hardware must come out when leg is straight

Periosteal stripping – hemicircumferential transection and periosteal elevation on concave side of leg, easy to do in the field; no implant to remove

Wedge osteotomy – remove wedge of bone to correct angle after growth plate closure, rare


UTERINE ABNORMALITIES

Endometritis

· Caused by contamination after breakdown in uterine defense mechanisms due to breeding, examination and poor perineal conformation

· Uterine defense mechanisms

a. Uterine contraction – evacuation of lumenal contanets

b. Phagocytosis of bacteria by neutrophils in the uterine lumen

c. Reproductive anatomy barriers (vulva, vestibular sphincter and cervix)

· Organisms that cause endometritis

a. Streptococcus zooepidemicus – most important

b. E coli
c. Pseudomonas aerouginosa
d. Klebsiella
e. Candida – yeast that is a rare cause

f. Bacteroides fragilis – anaerobic

· Dx – detecting inflammation

a. Repro system exam

b. Endometrial cytologic evalution -  - presence of neutrophils in lumen is an absolute prognostic indicator of active inflammation

c. Demonstration of uterine fluid by ultrasound – 7-12 days after ovulation (Progesterone is high which potentiates inflammation and natural defenses of estrus are low)

d. Inspection of recovered uterine flushes

e. Endometrial biopsy

f. Palpation of uterine fluid per rectal palpation

g. Cervical damage by direct palpation

· Tx lavage enhanced by oxytocin, Ab therapy

Contagious Equine metritis 

· REPORATBLE

· Venereally transmitted bacterial endometritis

· Taylorella equigenitalis
· Transmitted by coitus or fomites – stallion is asymptomatic carrier 

· High degree of inflammation and by copious gray exudate for a short duration

· Infertility is short term, but mare may carry the organism for along time – localized in the clitoral region

· Best grown on chocolate agar w/ horse blood

· Serum agglutination is most accurate

· Tx – thorough scrubbing of entire clotral area (including the sinuses) w/ chlorhexidine scrub, then pack w/ nitrofuazone or chlorhexidien ointment

Cervix location

· Diestrus – closed and lies in the middle of the cranial face of the vagina with a  round rosette appearance

· Estrus – softens and opens, dropping toward the vaginal floor as it relaxes

Pregnancy losses are greatest early in gestation, before 35 days (before the embryo enters the uterus)

Ovarian diseases

· Gonadal dysgenesis, ovarian hypoplasia & testicular feminization

· Neoplastic – granulosa theca cell tumors, teratoma, adenocarcinomas

· Physical origin – hematomas, abscesses and ovarian cysts

Granulosa cell tumors

· Most common ovarian neoplasm

· Produce testosterone causing masculine behavior

· Honeycomb appearance on U/S

· Ovary will be enlarged, firm and feel multicystic

Teratoma

· Germ cell origin

· See bone, skin, teeth, cartilage and hair

· Contralateral ovary may be normal and so she may be ovulating normally

· MAY HAVE NORMAL FERTILITY

Adenocarcinoma

· Nonsecretory

· Orginate from epithelial tissue and are located on surface of ovulatory fossa

· Wt loss, colic, recurring abdominal fluid

Ovarian hematomas

· Rarely pathological

· Common – may be confused w/ ovarian tumors

· Occurs w/ excessive amount of hemorrhage after ovulation

· Can have normal ovarian cyclic activity

· Will shrink over time

Ovarian abscesses

· Sequela of FNA of ovarian cysts

· Usually do not effect normal cyclicity

· Tx is sx drainage, systemic Ab or ovariectomy

· Ovarian cyst

· Follicular and luteal cysts that are normally found in the bovine DO NOT exist in the horse

· Mares can have multiple preovulatory follicles, ovarian hematomas or prolonged estrus cystles during the breeding season, but are ot true ‘cystic’ conditions

· Under normal conditions, mare only ovulate ONE follicle during each estrous cycle

· If there is multiple ovulations, the mare should be bred 12-24 hours before the ovulation of the most promising follicle

FIRST AID AND FRACTURE STABILIZATION

· Keep the horse as quiet as possible without excessive movement until the vet arrives
· Clean wounds and apply a water soluble antibiotic dressing covered by a sheet cotton roll for padding.
· Compress padding with a breathable layer of roll gauze, brown gauze or vetwrap.
· Apply splint (even before radiographs)-such as wood boards, PVC pipe, aluminum rods 
· Cover splint with inelastic tape (white athletic tape)
Forelimb:

Distal- dorsal splint from hoof capsule toe to below carpus. 

Mid- R-J bandage with caudal and lateral splint from elbow to ground

Mid/prox radius- R-J bandage with extended lateral splint from lateral chest to ground.

Proximal to elbow- safely transported without any immobilization.

Hindlimb:

Distal- 

DISEASES OF THE PHARYNX / LARYNX / TRACHEA

Laryngeal hemiplegia - Roarer

Abnormal arytenoid cartilage function due to atropy of intrinsic muscles (dorsal cricoarytenoid muscle) of larynx b/c of the tortuous and unusual course of the left recurrent laryngeal nerve

Most common in large Thoroughbred horses

Left sided most common cause – if on right then caused by iatrogenic trauma from perivascular injections in the right jugular vein

Complaint of exercise intolerance or audible respiratory noise

Def Dx is via endoscopic exam – evaluate larynx at rest and during strenuous exercise

a. There will be no artytenoid cartilage abduction

b. Slap test can assist in dx

· Guttural pouch dzs

Empyema & Mycosis

	Accumulation of pus within the pouch cavity
	Chronic sequella to URT infections, esp Strangles (Strep.)

Following rupture of retropharyngeal l.n

Fermented milk
	Mucopurulent discharge most evident when head is lowered

Unilateral

Non-odorous

Dyspnea and dysphagia from collapse of the nasopharynx

Chondroid – inspissated exudate, may cause outward distension
	Clinical signs and any pt w/ a chronic and nonresponsive nasal discharge

Endoscope or catheter placement will show stream of discharge from gp opening

X-ray will see fluid line

Drain, and x-ray again to see chondroids
	Daily irrigation w/ Isotonic saline through catheter

Feed & water on ground to establish drainage

Sx if inspiddated exudate or chondroid forms

	Fungal dz of gutteral pouch roof, can affect internal carotid
	Aspergillus spp.

2’ to aneurysm of internal carotid artery
	Epistasix  not associated w/ exercise is most common sign by erosion of int carotid in medial compartment

Neuro signs:

Dysphagia

Pain on deglutition

Parotid pain

Head tilt

Abnormal resp noise

Laryngeal hemiplegia (R sided – rare)

Facial paralysis

Horner’s syndrome

Stabled horses, NE US & England

Usually unilateral

Episode can be fatal
	Endoscope – black, diphtheritic membrane on roof of medial comp


	Amphotericin B in dorsal recumbancy for 30 min for 4-7 day intervals

Itroconizole PO & Enilconazole topically

Sx ligation of internal carotid artery

Spontaneous recovery has been reported


NEOPLASIA-lymphosarcoma, melanoma, mesothelioma,  squamous cell carcinoma.  

Signs: weight loss and 2nd bacterial pneumonia.

PHARYNGITIS

ABORTION

Abortion

· Death of a fetus from day 45-300 of gestation

· Twins

a. Most common cause of abortion

b. Mares have a placental insufficiency caused by a lack of endometrial surface area

c. Best prevention is intervention via U/S before day 35 (before establishment of endometrial cups)

· Uterus pathology

a. Short uterine body – and fetus is located in body of uterus instead of horn

b. Endometrial cysts – cause more early embryonic death

c. Endometrial fibrosis – more common cause of EED

· Nutrition

a. Underfeeding causing wt loss

b. DO NOT reduce nutrition to avoid twins

c. Do not feed lush pastrue during peak natural breeding season b/c causes estrous behavior during gestation and abortion, causing the cervix to relax

· Fescue

a. Endophyte-infected fescue

b. Also causes prolonged gestation, dystocia , thickened placentas, and agalactia

· Progesterone

a. Needed from ovaries to maintain pregnancy for first 50 days of gestation

b. The fetopplacental unit then gradually takes over for production of progesterone

c. Ovariectomy or prostaglandin tx between day 50-70 can cause abortion

d. Ovariectomy after day 140 has no effect

e. Progesterone supplmentation may be used if endogenous progesterone appears inadequate

· Prostaglandin F2(
a. Presurgical fasting causes an increase in endogenous PGF in late gestation mares (>270 days) 

b. Endotoxin stimulates endogenous PGF in early gestation (before day 35, when endometrial cup form)

c. Give Banamine to inhibit endogenous PGF release

· Umbilical cord anomalies

a. Excessive length predisposes the cord to extreme torsion

b. The umbilical cord is NORMALLY twisted, so there must be pathological changes such as constriction, dilation and edema to confirm dx

· Hydrops

a. Not common

b. Hydroallantois – excessive accumulation of fluid in allantoic cavity is most common causing brain damage in foal

c. Hydraamnios – excessive accumulation of lfuid in amniotic cavity is rare (one case reported)

· Stress

a. Change in weather

b. Dz – babesiosis, colic, navicular dz, weaning a baby causes decreased Progesterone

c. Glucocorticoid administration decreases Progesterone

d. Hypoxia during anesthesia

· Genetic defects

a. More common w/ EED

· Viral causes:

a. Equine herpes virus

b. EVA – equine arteritis virus

· Bacterial causes

a. Leptospirosis – serovar pomona most commonly involved

b. Bacterial placentitis – transcervical, hematogenous, intrauterine

· Mycotic – Aspergillus, Absidia, Mucor
ESOPHAGEAL OBSTRUCTION / DYSPHAGIA

Esophageal obstruction (choke)

	Anatomy of horse esophagus is cranial 2/3 skeletal muscle

4 layer of esophagus –

adventitia

muscularis

submucosa

mucosa
	Anxiety

Stretching of head & neck

Repeated swallowing

Food and water at nostrils
	Gutteral pouch dysphagia

Esophageal stricture
	Food v foreign body

Palpation of neck (tough to do)

Stomach tube won’t pass

Endoscopy

X-rays
	Heavy sedation to drop head (xylazine, ace)

Water lavage w/ stomach tube and pump

If lavage doesn’t work, use general anesthesia w/ cuffed tube & oxytocin and sx remove

Ab for aspiration pneumonia

Esophagotomy for difficult obstructions or perforations – ID carotid and LRLN, incise next to obstruction, open healing, feed via stomach tube

Cervical esophagostomy for esophageal trauma or inability to prehend or swallow food


RUPTURE OF TENDON / LIGAMENT

Laceration of flexor tendons
	· Caused by trauma or kicking a sharp object

· More critical than extensor laceration

· Athletic career is over with!
	DDF tendon

· toe up

· fetlock slightly dropped

· when toe is held down, fetlock is lose to normal

SDF tendon

· fetlock dropped in weight bearing

· toe is normal on ground

DDF & SDF tendon

· toe is raised

· fetlock on or close to ground

· when toe is held down, fetlock is close to the ground

Suspensory, DDF, SDF tendon

· toe is raised

· fetlock in on the ground

· when toe is held down, fetlock is on the ground
	Conservative Tx

· Proper ID of laceration

· Establish blood supply

· Debride

· Bandage and support

· BS Abs

Appropriate Leg support

1. DDF – trailer shoe for 8 weeks

2. SDF – no external support needed

3. SDF, DDF & Susp – Kimsey or board

4. Splint/cast for 6-8 wks

5. Raised trailer shoe applied

6. Gradual reduction of elevation every 3-4 weeks to allow for slow loading of tendons

Sx tx

· Debride

· Tendon suture pater

· Repair tendon sheath

· Cast 6-8 weeks

· Elevated trailer shoe w/ gradual reduction

Complications

· wound dehiscence

· Cellulitis

· Chronic draining tracts

· Failure of anastomosis

· Breakdown of other limb
	Salvage procedures

Take long time to heal

Very labor intensive

Goal is pasture soundness

Athletic soundness is extremely poor


Laceration of extensor tendons

	· Most common proximal dorsal cannon bone

· MTIII more common than MCIII

· Forelimb – common digital extensor tendon

· Rear limb – Long digital extensor tendon; more common

Caused by external trauma or barbed wire


	· Avulsion of soft tissue

· Extensor tendon lacerated

· Exposed periosteum and bone

· Occasional joint involvment

· Dorsal hoof bears weight
	PE

Rads may show gas in joint if it is open

May see chip fragments
	Forelimb
· Check for joint involvment by performing arthrocentesis away from the wound

· Debride

· BS Abs

· Appropriate bandaging and support

· External coaptation for 3-4 weeks

Rearlimb

-  Same as forelimb except external coaptaiton is generally NOT needed
	Good to excellen

Athletic careers still possible

Depends on joint involvement

Sequestrum formation 3-4 weeks later is possible.  Can be removed standing


Common digital extensor tendon rupture

	· Young foals at pasture than have been ran until fatiqued
	· Carpal tendon sheath is markedly enlarged

· Ruptured tendon ends are palpable

· Foal stands w/ flexed carpus & fetlock
	· Stall rest for 2-3 weeks

· Splinting of carpus

· Sx NOT indicated

· Lateral digital extensor tendon will take over fxn of common
	Good


ENDOTOXEMIA

  - Endotoxemia Septic shock

· One of the cell walls of Gram-negative bacteria consists of LPS (lipopolysaccharid) which is the component for the pathogenicity of Gram negative enterbacteria

· Lipid A, a layer of LPS is responsible for the pathophysiologic effects of endotoxin in mammals

· Endotoxin is released from bacteia when they are lysed during rapid bacterial growth, but is usually confined to the GI tract

· When it enters systemic circulation, it causies deleterious effects

· Conditions associated w/ altered intesinal motility, ischemia, and inflammation decrease the efficacy of the mucosal barrier and allows the endotoxin into portal circulation, and then pleuropneumonia, peritonitis and other infectious agents allow the endotoxin to enter the general circulation

· Endotoxin releases many mediators:

a. Endotoxin itselft is almost completely nontoxin

b. It releases, however the whole inflammatory cascade and complement

· Clinical signs:

a. C/V collapse

b. Inadequate perfusion to vital tissues

c. Ileus

d. Multisytem organ failure

DISRUPTION OF SUSPENSORY LIGAMENT

Suspensory desmitis
	Inflammation disruption of suspensory ligament esp in TB & SB

Most common sites:

1. Proximal to sesamoids

2. Attachment to MCIII

Caused by:

1. Trauma associated w/ exercise

2. Callous from enlarged splints
	· Mild pain on palpation

· Marked enlargment of ligament

· Usually a lameness prior to injury
	· Palpation of ligament while not bearing weight

· Clinical signs

· U/S

· Rads
	Conservative Tx same as above w/ Bowed tendons except longer healing time

Sx tx is ligament splitting


	Longer healing time (6 months)

Better prognosis than SDF

Most SB return to racing

Not as good for TB


GASTROINTESTINAL ULCERATION

· Clinical signs:

a. Most are not apparent

b. Bruxism

c. Ptyalism

d. Inappetence

e. Colic signs – dorsal recumbency

· Nonglandular mucosal ulcers in adults – most common

a. Squamous mucosa adjacent to the margo plicatus

b. Associated w/ recurrent colic, poor body condition, intermittent D+ and poor racing performance

c. Most show no other sign of dz

· Hemorrhagic

a. associated w/ anemia and hypoproteinemia

b. Tx w/ H2 antagonist therapy:  see above

· Dx – endoscopic findings

· Ulcers are caused by:

a. Secondary to D+

b. Seconarday to Pneumonia

c. NSAIDs use

· Tx as above w/ H2 antagonist therapy

ACUTE BLOOD LOSS

URINARY TRACT DISEASE

TWINNING

INTRA-ARTICULAR FRACTURES

BUCKED SHINS

	Caused by:

1. Too much work too yound

2. Common injury in training horses (TB, QH)

3. Metacarpus conditioning for racing
	· Bilateral

· Inside leg more severely affected – left leg in TB

· Shrotened anterior phase of stride

· Local heat 

· Local pain
	Rads

· Show doral thickening of MCIII

· Deep palpation of anterior MCIII will exhibit pain

R/O stress fxs of dorsal lateral aspeci and dorsal cortical MCIII.
	Medical tx

1. Rest for 60 days

2. Poultice

3. NSAIDs

4. Pin firing & blistering

Sx Tx

1. For dorsal cortical fx

2. Bucked shin the 2nd time

3. Osteostixis

· Drill holes into cortex of cannon bone

· Multiple fxs

· Cast recovery

4. Intracortical internal fixation – compression lag screw across fx

5. Stall confinement for 60 days/30 days of handwalking

6. Follow up rads in 60 days


EXERCISE-INDUCED PULMONARY HEMORRHAGE

	Epistaxis during intense exercise in racehorses and polo ponies (not endurance horses)
	Pulmonary capillary rupture when capillary blood pressure increases during strenuous exercise

‘Giant Hickey Theory’ – asphyxia caused by URT laryngeeal hemiplegia  causes vaccum in lower airways causing  vessel rupture

Atrial fibrillation

No evidence of a clotting defect
	Epistaxis in racing horses (not endurance); positively correlates with intensity of exercise

Could be atrial fibrillation

No evidence that there is a clotting defect M( w/ hemosiderine in TTW
	Endoscopy 1 hr post race

EKG – Atrial Fibrillation
	Lasix – may make horse lighter, alkinalize blood, PGE causing bronchodilation

Rest?

Vit C?

Nitroglycerine?

Rest for 3-6 mos?

Change environ?

Bronchodilators don’t work


PROTOZOAL MYELOENCEPHALITIS

Considered common in eastern US (35% of all spinal cord dzs)

Cause

Sarcocystic neurona

No horse to horse transmission

Horse is either a definitive aberrant or intermediate host

Host is probably opossum and cycles bet birds and opossums

Signalment

Usually occurs in young (1-6 years) in eastern US

Signs

Multfocal, asymmetric, UMN & LMN dz

Can mimic any neurologic syndrome

Dx

1. Definitive dx only at necropsy

2. Serum Western blot – limited value

3. CSF Western blot or PCR – interpreted as meaning the horse has EPM, but horse may be normal

Tx

Patterned after toxoplasmosis in humans

1. Folic acid inhibitors – sulfa + pyrimethamine – synergistic drugs for 1-3 months

2. Diclazuril – anticoccidial drug kills the organism

3. Ntrazonxanide (NTE)

4. Totrazarul

5. Ponazuril

6. Folic acid – b/c using folic acid inhibitors causes anemia and doesn’t affect efficacy of drugs

7. Strongid C – daily wormer

8. NSAIDs w/ DMSO and bute may be helpful

9. Prognosis poor if signs do not improve w/ tx

Prevention - Vaccine by Fort Dodge – efficacy not known

SHORT-BONE FRACTURES

PLEUROPNEUMONIA

· Inflammation of the pleural surface w/ exudation into the pleural space

· Horses (and not other spp) are more prone to pleural fluid accumulation b/c arterial supply to pleura is from sytemic circulation (not pulmonary circulation)

· In the horse (not other spp), it is secondary to pneumonia or pulmonary abscesses

· Stressed horses are predisposed b/c the resp tract is compromised

· Secondary to:

a. Streptococcus – most common
b. E coli

c. Klebisiella

d. Pseudomonas

e. Pasteurella

f. Bacteroides
Anaerobic infection most common in horses recently transported
g. Clostridal

h. Mycoplasma felis

i. Coccidiodomycosis
j. Nocardiosis
k. EIA
l. LSA
m. Pulmonary granulomas
n. Thoracic wounds
· Clinical signs

a. Fever, ADR

b. Nasal discharge – mucopurulent to serohemorrhagic

c. May see halitosis, wt loss and edema and pleural pain

d. Dyspnea, Tachypnea

e. O may complain of low grade colic or laminitis signs

f. Auscultation – can hear all but bronchial sounds

· Thoracocentresis for cell cont, cytology, protein, Gram stain, bacterial culture and senstivity, aneaerobic bacterial culture and mycoplasmal isolation

ODOR – best prognostic indicator, can detect putrid smell (anaerobic bactreial infectio
LARYNGEAL HEMIPLEGIA-see dz of larynx above

CARDIAC ARRHYTHMIA


Normal 

· P wave is normally split

· Wandering atrial pacemaker – P wave will look morphologically different each time; due to large SA node causing a shift in conduction 

· QRS is predominantly negative

· T wave is extremely variable – most T wave changes have little significance

· Normal arrythmias:

a. 1( AV block

b. 2( AV block

c. Sinus arrhtyhmia

Hyperkalemia

· Tall spiked T wave

· Dimishished P wave and atrial standstill

· AV block

· Surpraventricular tachcardia

Sinus Arrhythmia

· Speeding and slowing of heart w/ respiration

· High vagal tone and increased HR should abolish this arrhythmia

· SA block

· Diastolic pauses < 2 P-P intervals

· Sinus arrest

· SA activity ceases for > 2 intervals

· Parasympathetically mediated

· Abolished w/ exercise or excitement

· Abolished w/ vagolytic or sympathomimetic drugs

1( AV block

· Conductio delay causing a prolonged P-R interval

· High vagal tone in the resting horses and not w/ cardiac pathology

2( AV Block

· Electrical activity is inermittently completely blocked at the AV node

· Common in horses

· NORMAL – homeostatic mechanism to control blood pressure 

· Atropine or glycopyrollate can be used to R/O pathology in these horses b/c it will go away w/ parasympatholytic agents

· Moblitz type I – most common, w/ progressvely lengthening P-R interval in the beats preceding the block

· Moblitz type II w/ a fixed P-R interval is less common but also normal

Pathlogical arrhythmias:


Atrial fibrillation

· Most common clinically significant arrhythmia in the horse

· Characterized by wavy baseline known as ‘F’ waves

· Most frequent in young, male Standardbreds

· There is an absence of cardiac pathology b/c large atrial size and high vagal tone present in normal horses

· Initiated by an APD (see below) and maintained by a re-entry mechanism

· Tx w/ Quinidine 

· Side effects of quinidine may lead to vasodilation and hypotension

· Must give quinidine every 2 hours until conversion, signs of quinidine toxicity are noticied or 4-6 tx every 2 hours

· If quinidine does not work, then digoxin is given

· Torsade de pointes – ventricular tachycardia w/ wide QRS rotated around the baseline, Mg sulfate is tx of choice

· Sudden death can occur w/ quinidine tox

· Can also cause depression, paraphimosis, colic, D+, laminitis, upper airway edema, ataxia, convulsions, and urticaria

· Ventricular fib and asystole – Terminal events

Advanced 2( or 3( AV block

· Pathlogic arrhythmias

· Caused by:

a. Inflammation or fibrosis of AV node

b. Vascular lesions

c. Alterations in intrinsic or extrinsic nerve supplies

d. Vagotonic durgs – xylazine and detomidien

e. Hypercarbia

f. Hypoxia

g. Acid base or electrolyte abnormalities

h. Anesthesia

i. Uroperitoneum in foals – hyperkalemia and anesthesia; also causes VPCs

· Tx

a. Atropine and glycopyrrolate – parasympathlytic (anticholinergics)

b. Dopamine – sypthomimetic

c. Na bicarb – hyperkalemia, insulin, and dextrose

d. Ca may have a cardioprotective effect in yperkalemia – Ca gluconate

Advanced 2( AV block

· AV block is occurring for prolonged P-R periods or present at high heart rates

3( AV block

· No conduction through AV node; atrium and ventricles are completely dissociated

· Will see promenent jugular pulses

Tachyarrhythmias

· Either supraventricular or ventricular

· Can be primary or secondary

· Causes of  Primary myocardial dz:

· Viral and bacterial infection

· Vascular and parasitic lesions

· Toxins – ionophore Abs

· Immune-mediated

· Causes of secondary:

· Hypoxia

· Hypercarbia

· Acid base and electrolyte imbalance

· Endotoxemia

· Need continuous 24 hour ECG and exercising ECG w/ radiotelemetry to dx

· Atrial premature depolarizations (APDs)

· Regular beat that is prematurely interrupted

· P waves occur earlier than normal

· On resting ECG, looks similar to a sinus arrhythmia, so must incrase vagal tone or sympathetic tone to differentiate

· Atrial tachycardia is > 4 APDs in succession

· Most frequent in horses w/ quinidine treatment

LONG-BONE FRACTURES

UROGENITAL INJURIES

RECTAL TEARS

	Most commonly iatrogenic

Also from breeding accident

Dystocia

In females, 77% occurred while palpating urogenital tract

27% overall while palpating GI tract

Most tear occur dorsally, apporx. 12 inches cranial to anus in pertoneal cavity
	4 grades

Grade 1: mucosa and submucosa

Grade 2: muscular layer, intact mucosa

Grade 3:  All tissue except serosa (3a) or mesorectum (3b)

Grade 4: all layers 

Blood on rectal sleeve

Sudden feeling of no resistance on rectal palpation
	Immediate tx:

Sedate

Epidural

Atropine

Tamponage

Broad Abs, NSAIDs

Refer immediately

Tx of Grade 3:

Colostomy

Rectal liner

Suturing tear intrarectum

Empyting of colon via enterotomy and daily lavage of tear

Prognosis:

Rectal liner – 74% survival w/ 3a, 44% w/ 3b

Colostomy – 7/13 survived

Complications:

Peritonitis, Laminitis, Adhesions, Abscess, Hernia, Prolapse


GUTTURAL POUCH DISEASES

· Guttural pouch dzs

· Empyema & Mycosis

	Accumulation of pus within the pouch cavity
	Chronic sequella to URT infections, esp Strangles (Strep.)

Following rupture of retropharyngeal l.n

Fermented milk
	Mucopurulent discharge most evident when head is lowered

Unilateral

Non-odorous

Dyspnea and dysphagia from collapse of the nasopharynx

Chondroid – inspissated exudate, may cause outward distension
	Clinical signs and any pt w/ a chronic and nonresponsive nasal discharge

Endoscope or catheter placement will show stream of discharge from gp opening

X-ray will see fluid line

Drain, and x-ray again to see chondroids
	Daily irrigation w/ Isotonic saline through catheter

Feed & water on ground to establish drainage

Sx if inspiddated exudate or chondroid forms

	Fungal dz of gutteral pouch roof, can affect internal carotid
	Aspergillus spp.

2’ to aneurysm of internal carotid artery
	Epistasix  not associated w/ exercise is most common sign by erosion of int carotid in medial compartment

Neuro signs:

Dysphagia

Pain on deglutition

Parotid pain

Head tilt

Abnormal resp noise

Laryngeal hemiplegia (R sided – rare)

Facial paralysis

Horner’s syndrome

Stabled horses, NE US & England

Usually unilateral

Episode can be fatal
	Endoscope – black, diphtheritic membrane on roof of medial comp


	Amphotericin B in dorsal recumbancy for 30 min for 4-7 day intervals

Itroconizole PO & Enilconazole topically

Sx ligation of internal carotid artery

Spontaneous recovery has been reported


NASAL PASSAGE DISORDERS

Inflammatory nasal polyp: Secondary to chronic inflammation.
Nose deviation: URT signs only if severe deviation
Subepiglottic cyst: Inspiratory dyspnea; aspiration pneumonia in foals; concurrent epiglottic entrapment. Thyroglossal remnants persist; In adults, nasal discharge/dysphagia but seldom aspiration pneumonia.

Maxillary sinus cyst: Facial distortion, nasal discharge
HEPATIC DISEASE / BILIARY DISORDERS

Acute hepatic Dz –  more common than thought– unnoticed due to organ functional reserve capacity

The most obvious signs of Hepatic Failure

involve CNS or SKIN 

CNS: Hepatoencephalopathy – yawning, headpressing, circling, depression

SKIN: Icterus

- Acute HF . Intense icterus

- Chronic HF . Icterus less obvious

Photosensitization (Primary/Secondary)

Clinical Parameters reflect . anabolic function

. Blood glucose

. Albumin . Edema / Wt loss / Ascites

Enzymology (Acute): . AST / SDH / GGT

(Chronic) SDH of little use

. GGT most useful

Hepatic Dz is common – only extensive involvement of parenchyma / biliary obstruction . signs of hepatic failure. [Most non-hepatic causes of icterus are due to RBC destruction – NI / Babesiosis, or biliary tract obstruction] 
Biliary obstruction – can be due to biliarycalculi or cholangiohepatitis; foal gastroduodenal ulceration syndrome

NON INFECTIOUS DISORDERS
THEILERS DISEASE (Serum hepatitis) Administration of biological product of equine derivation. Massive acute hepatocellular necrosis. Tetanus antitoxin / Vaccine
HYPERLIPEMIA: Overweight ponies in negative energy balance. Intercurrent azotemia / Insulin resistant hyperglycemia; Secondary laminitis common. Often concurrent myopathy. Depressed, weak, ataxic. Icterus variable. Blood is visibly lipemic. Involves recent reduction in dietary

carbohydrates due to either starvation or appetite suppression. Often pregnancy /lactation associated. High mortality.

Chronic hepatic Dz – common – usually a

sequel to repeated toxic insults.
PYRROLIZIDINE ALKALOIDS: Long term low level toxicity results which goes unnoticed until a critical point is reached whereby accumulative damage results in acute onset signs typical of liver failure: Photosensitivity dermatitis is often the first sign. Senecio, Crotolaria spp.
MYCOTOXICOSIS: Moldy corn - Fumonisin B1 – biliary damage & acute liver failure (leukoencephalomalacia also). Fusarium moniliforme mold grows on corn & produces toxin Fumonisin B1.

SECONDARY HEPATIC FAILURE: Arises due to many causes, such as toxemia, septicemia, right sided heart failure, aflatoxicosis, moldy corn poisoning, duodenal ulceration in foals.

INFECTIOUS DISORDERS: Mostly restricted to foals
EHV-1: In-utero infection . acute hepatic necrosis. Terminal hepatic failure (usually no icterus)
TYZZERS Dz: Clostridium piliformis: Death often 1st sign. Acute septicemic hepatitis (Foals 1-6wo) –liver abscess

PARASITIC: Echinococcus granulosus var equines. Hydatid cysts; Horse-dog cycle; Nonzoonotic
NEOPLASTIC: Cholangiocellular carcinoma/Lymphoma / Melanoma / Carcinoid
CHRONIC DIARRHEA / GRANULOMATOUS ENTERITIS

Chronic diarrhea
Remember for diarrhea must have large intestine involvement.

e.g. Chronic salmonellosis, lymphosarcoma, infiltrative bowel diseases, cyathostomiasis (can be acute when hypobiotic larvae erupt in spring).

Also remember other less common causes e.g. liver disease, peritonitis.

Granulomatous Enteritis:

Malabsorption syndrome resulting from granulomatous infiltration of small intestine.

Signalment: 2 to 3-year-old, often Standardbreds.
Clinical signs: chronic weight loss, good/increased appetite, panhypoproteinemia, edema, rare to see diarrhea.

Diagnosis: glucose or D-xylose absorption test, intestinal biopsy, rectal mucosal biopsy.

Treatment: most of time none, small intestinal resection, medical therapy generally unsuccessful (steroids).

DISORDERS OF THE CERVIX

EQUINE CUSHINGS DISEASE

A. Pituitary Adenoma (pars intermedia)

“Cushings Disease” very common in older horses and ponies
1. PU/PD, hirsutism, increased appetite, hyperhidrosis, pot-bellied, laminitis, loss of condition, recurrent infections (foot abscess), bulging supra orbital fat, “cresty” neck, sometimes hyperglycemia 200 - 300 mg/dl, neutrophilia, lymphopenia.

2. Inappropriate secretion of ACTH, melanocyte-stimulating hormone, POMC, compression of the hypothalamus, lack of normal glucocorticoid feedback on ACTH secretion.

3. Diagnosis: clinical signs. Overnight dexamethasone suppression test.

4. Treatment (palliative only)- cyproheptadine (serotonin antagonist); pergolide (dopamine agonist)

Note that some horses do OK without treatment (which is for life and expensive), some don’t respond to treatment, and some relapse following successful treatment  Monitor blood glucose or repeat dex suppression test to determine response to drugs.

IATROGENIC INFECTIONS (SURGICAL)

PLANT or CHEMICAL TOXICITY

A. Red Maple Leaf 

1. Anorexia, depression, methemoglobinemia, tachypnea, weakness, intra and extravascular hemolysis, Heinz body anemia, hemoglobinuria, icterus, cyanosis. Poor prognosis.

2. Treatment: New Methylene Blue is not effective. Vitamin C at high doses, RBC replacement (transfusion of fresh blood), Mineral oil or cathartics.

B. Black Walnut

l. toxicity seen when black walnut shavings (dark in color) are used as bedding, 12 - 18 hours after exposure.

2. laminitis, limb edema, colic, tachypnea.

3. remove from shavings, mineral oil.

C. Blister Beetle (Cantharidin)

1. Clinical signs - GI and urinary irritation, renal insufficiency, myocardial failure, hypocalcemia, shock. Oral ulceration, thumps, colic, melena, frequent drinking, excessively strong heartbeat.

2. Remove source, supportive treatment, mineral oil.

D. Moldy Corn

1. Leukoencephalomalacia (cerebral signs: amarosis, head pressing, dementure, depression

2. Fusarium moniliforme
E. Slaframine

1. mycotoxin produced by fungus Rhizoctonia leguminicola that grows on red clover.

2. paraympathomimetic toxicosis, slobbering is the only clinical sign

3. Seen in summer. Resolves when animals are removed from pasture with red clover.

IMMUNE DEFICIENCY SYNDROMES

IMMUNE-MEDIATED (IMD) 

Pemphigus foliaceus Begins on face & limbs then spreads. Vesicles, pustules, crusts – fever, depression, weight loss. Most common immune mediated skin Dz
SLE-Like Dz: Rare, Multisystemic. Skin: symmetric alopecia, edema, scaling, seborrhea. Systemic:TCP/HA, arteritis, fever, depressed, weight loss. Many predisposing factors: uv / genetics / viral infections–especially respiratory infections.

DLE (Benign variant of SLE).  Cutaneous involvement only. Face, ears, neck. UV light exacerbates.
Purpura Haemorrhagica: Edema, Hemorrhage, Necrosis, Ulceration (head, distal limbs, oral mucosa). Mucosal petechiae. Immune mediated TI/TIII. Natural infection & vaccine. A form of cutaneous vasculits that complicates infectious Dz in horse (streps)– need to DDx from IMD/EVA
CID: Splenic, Thymic, Lymph Node Hypoplasia Opportunistic adenovirus & Pneumocystis carinii pneumonia.  WBC < 1,000/µl (N=4,000);
Arabian & Apaloosa breeds; V(D)J gene defect   blocked development of B & T lymphocytes. Normal at birth –problem apparent only after colostrum-derived passive transfer of Abs fails   Eventually overwhelmed by multisystemic infections. Genetic testing.
DUODENITIS

POTOMAC HORSE FEVER

Potomac Horse Fever: Ehrlichia risticii (Equine Monocytic Erlichiosis) (USA only):
Clinical signs: fever, anorexia, profuse watery diarrhea, laminitis, leukopenia in acute stages then leukocytosis. Intracellular organism resides in monocytes. Seasonal incidence (summer), transmitted by trematodes in water snails that infect mayflies that are subsequently ingested inadvertently by the horse). 

Diagnosis: Serology: IFA, classical rise in titer, buffy coat PCR or isolation from culture

Treatment: supportive, I.V. oxytetracycline, Banamine(. Often rapid response to antibiotics.

Vaccination: killed vaccine, questionable efficacy only one of ~ ten serotypes, does not prevent disease, but may decrease clinical signs. Many horses successfully cured of colitis, but subsequently develop laminitis. 

Depression, fever, white blood cell abnormalities and subsequent laminitis can occur without signs of colitis – consider IFA serology if above signs are observed with no other explanation in endemic areas –esp. in vaccinated horse.

LYMPHOSARCOMA

Lymphosarcoma (a common neoplasm of any aged horse)
1. Any age horse.

2. Alimentary form (generally 2 to 7 years) - malabsorption with hypoproteinemia and weight loss, occasionally chronic colic and diarrhea.

3. Mediastinal form - pleural effusion, fever, peripheral lymphadenopathy, weight loss, ventral edema.

4. Generalized (multicentric form) - lymph nodes, liver, kidney, spleen, intestine, lung; fever, weight loss.

5. Cutaneous form - single or multiple non-painful subcutaneous nodules; good prognosis if no other organs affected.

6. Paraneoplastic syndromes - hypercalcemia, thrombocytopenia and IgM deficiency.

      7. Treatment - pred., cytoxan (cyclophosphamide), cytosar (cytosine arabinoside), vincristine
PERITONITIS

What signs will the horse show w/ peritonitis?

Colic, Brick red MM

What is the bloodwork like of a horse w/ peritonitis?

Acidotic – accumulation of lactic acid, increased Fibrinogen, leukopenia w/ L shift

What does the tap fluid look like?

Huge buffy coat, bright, cloudy yellow, acute – segs, chronic M(, sepsis – degenerative segs

What is the tx of peritonitis?

Banamine for analgesia, Correct fluid, protein, C/V, electrolytes to tx endotoxic shock, usually can’t wait for blood culture, so give broad spectrum Ab (Penicillin, Gentamycin, Metranidazole), only do lavage if not responding to Ab, warn owners this is a long term therapy

Severe local tissue damage, discolored skin, sloughing epidermis
SNAKE BITE

Vemomous snakes: elapines (cobra, mamba, coral), and viperines (vipers, adders, pit vipers, rattlers, moccasin, copperhead)
Seldom fatal in horses due to size, rarely if bite on muzzle, head, neck causing swelling – dyspnea – death.

Tx: Antivenom, control shock, broad spectrum Ab. for 2° infections

PULMONARY EDEMA

Effusion of serous fluid into pulmonary interstitial tissues and alveoli; may result from left-sided congestive heart failure (or as a result of racing?); may result in hypoxia, labored breathing, absence of normal breath sounds, frothy nasal discharge.

GENITAL ABNORMALITIES OF THE STALLION

Cryptorchidism (right testicle). Inguinal retention common in ponies. Abdominally retained testicles – usually smaller than descended one / May be larger – especially in cases of teratomatous change.heritable; intraabdominal is associated with increased incidence of seminomas
Inguinal/Scrotal Hernias
Testicular torsion: Rotation of the testes – not uncommon in racers. More severe rotation  torsion of spermatic cord with vascular compromise, scrotal edema, colic
Balanitis and balanoposthitis: inflammation of penis and prepuce) Orchitis – mostly traumatic origin. Freqently following trauma. Can result from infections such as with Streptococci. EVA / AHS can also cause orchitis. 
EHV-3 Contagious Equine Metritis organism, Dourine.  Coital exanthema from affected mare (vesicles/erosions) Taylorella equigenitalis

Trypanosoma equiperdum (Lesion resembles EHV-3)
Phimosis – inability to extend the penis

Paraphimosis – inability to retract the penis; may occur with a constricting band of hair at the preputial orifice, with paralysis of the retractor penis muscles, or other; medical emergency

Priapism – persistent erection

Congenitally shortened prepuce – differentiate from paraphimosis & priapism

 Paralysis of the retractor penis muscles
NEOPLASIA

Testicle: Teratoma: Young cryptorchid stallion, Seminoma: Older stallions. (Enlarged testicle), Interstitial Cell Tumor: Old stallions (No size change)

External genitalia: SCC; Melanoma; Sarcoids
Peripheral vascular disease 

1.Thrombophlebitis – common causes: IV catheterization/injection, usually jugular veins; signs: swelling, heat, pain, venous distension, SQ edema, +/- fever, hyperfibrinogenemia, neutrophilic leukocytosis; Treatment: broad spectrum antibiotics pending culture & sensitivity, Flunixin, hot compresses, DMSO, surgical resection; Outcome: recanilization, venous stricture, or fibrous occlusion.

2. Arteriosclerosis & thrmobosis – often associated with parasite migration in GI arteries (L4 of Strongylus vulgaris at cranial mesenteric a) & aortic quadrifurcation (aortoiliac thrombosis); Signs: performance problems, unilateral hindlimb lameness, ataxia, collapse, breeding failure in stallions, weak metatarsal pulses; Prognosis: guarded.

3. Aortic rupture – older breeding stallions, typically involves right aortic sinus (of Valsalva), often catastrophic

4. Pulmonary artery rupture – consequence of longstanding pulmonary hypertension & left heart failure 

5. AV communications (fistulas) – uncommon, detected with large vascular tumors; Signs: thrill & murmur over affected area, local edema; Treatment: none if small, remove tumor.                                                                                                  

6. Equine Viral Arteritis - acute, contagious, viral disease characterized by fever, depression, dependent edema (especially of the limbs, scrotum, and prepuce in the stallion), conjunctivitis, nasal discharge, and abortion (partly autolyzed fetuses); aerosol transmission among horses closely congregated (racetracks, shows, and sales), virus multiplies in the bronchial and alveolar macrophages & regional lymph nodes, then viremic phase: virus becomes widely disseminated in various tissues and fluids. The virus localizes in the vascular endothelium of the smaller blood vessels, endothelial swelling and degeneration, thrombus formation and degeneration, and necrosis of the media of affected vessels; venereal transmission by an infected stallion is often responsible for dissemination of the virus on breeding farms; fever, leukopenia, depression, anorexia, limb edema (especially of the hindlimbs), abortion at 3-10 months; edema, congestion, and hemorrhages; excess peritoneal, pleural, and pericardial fluid; and edema and hemorrhage of the intra-abdominal and thoracic lymph nodes and of the small and large intestine, especially the cecum and colon. 

Joint luxations - 

Arrhythmias/thrombi/emboli (see also Peripheral vascular disease) – Normal: vagal-mediated sinus bradycardia (treat with dopamine if occurring during sedation/anesthesia), sinus arrhythmia, sinus block or arrest; Fear/exercise: sympathetically driven sinus tachycardia; Second-degree AV block is a normal rhythm variation, often type I (Wenckebach), and  follows progressive prolongation of PR interval; Atrial arrhythmias (irregularly irregular, “f” waves on ECG) are most common, associated with poor perfomrance and exercise intolerance, treated with quinidine; Ventricular arrhythmias are less common but more likely associated with cardiac disease or systemic disorder (toxemia, sepsis, GI disorder), drugs, myocardial toxins such as ionophores, myo/peri/endocarditis.

Peripheral neuropathies:

1. Amputation neuroma – non-neoplastic, disorganized proliferations of peripheral nerve parenchyma & stroma in response to amputation or traumatic injury; occurs after neuroectomy in distal extremities of horses; appears as a firm, painful swelling at neurectomy surgery site; excision is curative

2. Polyneuritis equi – uncommon; tail & anal sphincter paralysis

3. Neurofibromas and neurofibrosarcomas (perineuromas, neurilemmomas, nerve sheath tumors, hemangiopericytomas, neurothekomas, schwannomas) are spindle-cell tumors that arise from the connective tissue components of the peripheral nerve. They are believed to arise from Schwann cells, but they could also arise from mesenchymal cells, which produce the nonmyelinated connective tissues that surround the myelinated nerve fiber. 
4. Peripheral nerve sheath tumors of the skin occur in older animals; tumors appear as white, firm, nodules; benign and intermediate-grade malignant variants are recognized; locally infiltrative but do not metastasize; complete excision is the treatment of choice.

Tetanus - Caused by neurotoxin produced by Clostridium tetani in necrotic tissue. Horse most sensitive; cat least sensitive mammal; birds very resistant.
Pathogenesis. Found in soil and intestinal tracts. Introduced into tissue via deep puncture wound; docking, castration, etc. Spores only grow in necrotic tissue. Toxin absorbed by motor nerves in the area and passes up nerve tract to the spinal cord, causing ascending tetanus. Toxin interferes with release of neurotransmitters, causing spasmodic, tonic contractions of the voluntary muscles. Clinical findings. Incubation period 14 days. Tonic spasms, hyperesthesia. Erect ears, tail stiff and extended, third eyelid prolapsed, sawhorse stance. Control. Tetanus toxoid.
Congestive heart failure – relatively uncommon; Common causes: valvular heart disease +/- atrial fib, sustained tachycardia, VSD in foals; Chronic LV failure ( pulmonary venous congestion, pulmonary interstitial +/- alveolar edema, loud airway sounds may obscure heart sounds, tachypnea; RV failure ( generalized venous distension (jugular pulses), ventral, preputial, pectoral & limb edema;biventricular CHF ( persistent resting tachycardia, SQ edema, tachypnea, pleural effusion, pericardial effusion, ascites, jugular distension, lethargy, loss of body condition. Treatment: rest, Furosemide (diuretic) & Digoxin (positive inotrope, negative chronotrope, improves baroreceptor function., strengthens muscles of ventilation). Prognosis: guarded.
Insecticide toxicosis

Cervical vertebral malformation – True Wobbler; 1-3 years old; high incidence in TB & well-developed males; developmental abnormality resulting in spinal cord compression; may be hereditary, nutritional, trauma; symmetric; HL>FL; diagnose with myelogram; treat with ventral stabilization with metal basket or limit feed and restrict exercise +/- NSAIDs

Viral myeloencephalopathy – initial signs of nervous irritation including muscle tremor, excitement and convulsions, followed by a stage of loss of function characterized by weakness, paralysis, coma & death.

1. Equine Viral Encephalomyelitis – EEE, WEE, (see also VEE), family Togaviridae, genus Alphavirus, mosquito transmission, horse is terminal host, birds are reservoir, zoonotic; initial excitement, tremors, circling, then paralytic phase including somnolence, staggering, head dropped, recumbency; most infections are subclinical.

2. Equine Herpesvirus Encephalitis – thrombi in small vessels, probably caued by antigen-antibody complexes and consequent anoxic changes.

Burns – extensive tissue necrosis; neutrophilia; healing from barn fire burns significantly increases caloric need; 
Lyme disease - Borellia burgdorferi. Transmitted by Ixodes ticks; Lameness, fever. Neurological, cardiac, renal, reproductive signs. (No thrombocytopenia.)
Gunshot – if positioned correctly, may result in sudden, yet expected, death 
Pemphigus – a group of immune-mediated diseases of the skin and mucous membranes characterized by vesicles, bullae, erosions and ulcerations

1. P. Foliaceus – generalized, exfoliative, scaling disease with heavy crusts; occurs in horses.

2. P. vulgaris – shallow ulcerations frequently involving the mucocutaneous junctions and oral mucosa; in horses?
Seizures - Idiopathic or familial epilepsy; Benign epilepsy occurs in young foals, particularly Arabians, up to 12 mo of age. The foal may present either for seizures, or for head injuries or postictal blindness. Foals usually recover spontaneously within a few months, but anticonvulsant therapy (phenobarbital, 100-500 mg, PO, b.i.d. for a 50-kg foal) is probably advisable for 1-3 mo, followed by withdrawal over 2 wk.
Botulism - Ingestion of Clostridium botulinum toxin. Pathogenesis. Toxin prevents synthesis of acetylcholine at motor end plates. Clinical findings. Progressive muscle paralysis, disturbed vision, difficult chewing and swallowing, generalized progressive weakness. Death due to respiratory or cardiac paralysis
Acquired and congenital disorders of cardiac blood flow

Venezuelan Equine Encephalomyelitis (VEE) – similar signs as Western and Eastern EE; inflammation of brain & spinal cord; Togavirus, genus Alphavirus; mosquito transmission; horse is donor host; zoonotic; significant mortality in humans; excitement, tremors, circling, then paralysis, staggering, dropped head, recumbency

Pneumothorax - air in the pleural cavity, may be of traumatic or spontaneous origin; penetrating wounds of the thoracic wall or by extension from pulmonary emphysema or ruptured bullae. The lung collapses if a large volume of air enters the pleural cavity; may become bilateral if the mediastinum is weak or incomplete. Dyspnea. If unilateral, heart & mediastinum will be displaced to affected side and respiratory sounds absent on affected side.
Paralyzed bladder – atonic (paralyzed) neurogenic urinary bladder; destruction of sensory nerve fibers from bladder to spinal cord therefore cannot sense full bladder/need to void, leads to overdistended bladder then overflow incontinence; seen with spinal cord injury

Uvetis* - leading cause of blindness and cataracts in horses; inflammation of the uveal tract (iris, ciliary body, choroid) in one or both eyes; Leptospirosis (L. interrogans pomona) = infectious cause; ocular migration of Onchocerca cervicalis microfilariae = parasitic cause; blepharospasm, lacrimation, photophobia, conjunctival and ciliary injection, peripheral corneal edema and vascularization, aqueous flare, hypopyon or hyphema, miosis, a swollen dull iris, etc. Treatment: topical corticosteroids (0.1% dexamethasone or 1% prednisolone acetate), topical atropine dilates the pupil & provides analgesia (monitor for colic); poor candidates for cataract surgery; topical ophtho NSAIDs (diclofenac, flurbiprofen, and suprofen) facilitate mydriasis; Subconjunctival (bulbar) injections of depot corticosteroids (methylprednisolone acetate, betamethasone); Systemic NSAID (phenylbutazone, aspirin, or flunixin meglumine) to provide analgesia. Prognosis: synechiae and blindness may develop, but the prognosis for preserving vision is fair to good with early therapy. 

CNS trauma*

FELINE (23%)  
Removal of ovaries and uterus.

OVARIOHYSTERECTOMY

MISC:  indications: elective sterilization or treatment of pathologic conditions of ovaries and uterus; prevents development of mammary tumors especially if <6 months age (no good if after 2-1/2 years); prevents estrus, unwanted kittens, pyometra, pseudopregnancy and hormonal changes; HOW? Incision from umbilicus to ½ way between umbilicus and pubis / spay hook / ligate , cut / ligate, cut uterus; close.

COMPLICATIONS:  hemorrhage / recurrent estrus / uterine stump pyometra / ligate a ureter / fistulous tracts / urinary incontinence / body weight gain.

Feline anesthesia and analgesia.

ANESTHESIA AND ANALGESIA

MISC:  pre-medications (ace 1.0 mg/kg IM, then ket 20 minutes later 6 mg/kg IM and atropine .04 mg/kg SQ then ready in 10 minutes); induction (ket 5 mg/kg and valium .5 mg/kg IV; ¼ dose and flush then wait 60 seconds and asses – cats have open eyes and palpebral reflexes; ok if don’t chew, then intubate); halo/iso good; buprenorphine 10 ug/kg IM 30 minutes before surgery ends.

Red or purple gingiva / gums, serous or purulent exudate in sulcus, gums may bleed, +/- tooth loss.

PERIDONTAL DISEASE

MISC:  bacteria accumulate and change flora due to poor oral hygiene; causing tissue necrosis and loss of peridontal support; get gingivits; then peridontitis (breaks down peridontal ligament – irreversible);  

TX: clean; if severe, gingivectomy and clean roots; + post-hygiene.

Young animals, loss of condition, poor coat, pot-belly, respiratory distress, mucousy diarrhea, ocular disease.

GASTROINTESTINAL PARASITISM

· Toxacara cati, leoni – feline roundworm

· Ancylostoma tubaeforma – feline hookworm

· Aelurostrongylus abstrusus – lungworm of cats

· Ollulanus tricuspus – stomach worm of cats

· Dipylidium caninum – tapeworms of dogs and cats

· Spirometra mansinoides – tapeworm

· Platynosomum concinnum – feline bile and pancreatic duct worm; infected thourhg ingestion of infected lizards

· Isospora felis and rivolta – coccidian of cats

· Toxoplasma gondii – oocyst

· Sarcocystis
DX:  fecal floats;

TX: fenbendazole (ascarids).

Pruritus around and in ears, thick red-brown or black crusts in ear; intensely pruritic ears.

EAR MITES

· Otodectes cynotis
· Most common otic parasite and responsible for 50% of otitis externa in the cat (only 5-10% in the dog)

· Many cats acquire an immune response that prevents further infestation

· Predisposing factors:

a. Poor conformation – narrow ear canal, hair, floppy, heavy ears

b. Obstruction of canal from acute inflammation or tumor

c. Systemic dzs – Felv, FIV can predispose to otitis externa

· Signs:

a. Pruritis is common sign – head shaking, periauricular self-trauma w/ excoriation, alopecia, rubbing the side of head

b. Painful ear

c. Discharge or foul odor

d. Erythema of pinna and vertical canal 

e. Erosions and ulceration of the ear  - Gram negative bacterial infections or contact dermatitis

· Dx – Cytology of ear canal

· Assess the state of tympanic membrane – lack of membrane may indicate middle ear dz, but normal tympanic membrane does not rule out middle ear dz

· Best tx for cats is Revolution, Mitaclear, Acarexx or milbemycin oxime

Rapidly apperaing painful swelling with or without discharge; +/- fever;

BITE WOUND ABSCESS

· Aerobic – Pasteurella multocida, beta hemolytic strept, Bacteroides, Fusiform bacilli, Actinomyces

· Anaerobic – Clostridium, Bacteroides, Peptostreptococci, Enterobacteria

· Bacteria inoculated under skin via bite wound, then wound surface seals and creates a local decrease in oxygen tension which may predispose to anaerobic infections – abscess usually forms w/in 2-4 days after injury

· Signs:

a. ADR, fever

b. Tissue edema, sicoloration of overlying skin

c. May rupture and drain purulent material

d. Anaerobic cellulites – skin will be friable, darkly discolored and necrotic; area of infection is poorly defined

· Tx

a. Sx debride  and remove necrotic tissue

b. Provide drainage

c. Use whirlpool therapy or wet dressings to improve drainage, increase circulation, and promote healing of both open and closed lesions

d. Abs – Clostridium – high dose penicillin

e. Anaerobic therapy – Clindamycin, amoxicillin, Chloramphenicol, Metronizadozole

f. Aerobic therapy – Amoxicillin, Oxacillin, Cephalexin

g. Nutritional intake to promote positive nitrogen balance

h. Antipyretics for fever

Food +/- fluid upchucked +/- lethargy.

VOMITING and REGURGITATION

CAUSES:  adverse food reactions (indiscretions or intolerances), drugs (abs, nsaids, roids), GI inflammation (infectious or hemorrhagic), GI obstruction  / ulcers, pancreatitis, pyometra, addisons, DKA, ollulanus tricuspis, toxins, etc.

DX: CBC/CHEM/UA (hemoconcentrated, stress leukogram, +/- liver enzymes, +/- amylase, lipase, hypocalcemia) abdominal radiographs + U/S +/- contrast.

TX:  rest GI tract 24 hours.; anti-emetics (chlorpromazine, metoclopramide); if ulcers, use ranitidine +/- sucralfate; if ollulanus, use fenbendazole.

Sneezing, coughing, watery eyes, nasal discharge, conjunctivitis.

UPPER RESPIRATORY SYSTEM VIRUS (and CHLAMYDIA) CONSIDERATIONS

· Several causative agents

a. Feline rhinotracheitis virus – herpes

b. Feline calicivirus

c. Chlamydia psittaci

d. Bordetella bronchiseptica

e. Mycoplasma

· Rhino and calicivirus account for 85-90%of the feline upper respiratory infection complex

· Transmission via direct contact between susceptible cats and infected cats or contact w/ contaminated fomites – virus can travel maximum of 4 feet

· Most cats develop a carrier state after acute natural infection w/ feline rhino, calicivirus and chlamidia

· Signs;

a. Fever, ADR

b. Serous to mucopurulent oculonasal discharge

c. Reluctance to eat, oropharyngeal vesicles/ulcers, hypersalivation are often present

d. Dehydration and wt loss

e. Ocular dz – with or without resp signs

· Dx is usually based on history and clinical signs and ID of specific agent is difficult

· Tx

a. Supportive care is most important aspect

b. Cats capable of eating and maintaining normal hydration are best tx on an outpatient basis

c. Keep eyes and nares free of discharge

d. Humidify the upper airway w/ a steam or cold mist vaporizor or confinement to a bathroom w/ a shower running

e. Warm, well ventilated well lighted environment and good nutritional support

f. Hospitalization in cats w/ hypersalivation caused by oropharyngeal vesicles or ulcers – fluid tx and assisted feeding

g. Abs for secondary bacterial infections – Ampicillin, Amoxi, Doxycycline, Chloramphenicol

· Vaccination – Rhino and Calici virus only; Chlamidia is not recommended b/c of low incidence in single cat households (can be used in catteries and research facilities)

.

Compulsive biting, chewing like on corn-cob, esp scratching around head and neck.

FLEA BITE DERMATITIS

· Allergic reaction to bites inflicted by Ctenocephalides felis, Ctenocephalides canis, or Pulex irritans

· Caused by hypersensitivity to allergens and haptens in flea saliva

· Type I – IgE 

· Type IV – cell mediated immunity

· Late onset IgE

· Cutaneous basophil hypersensitivity

· Only immediate hypersensitivity has been reported in the cat (can have immediate and delayed in the dog)

· Signs – 

1. lesions over posterior one third of body
2. Miliary dermatitis on head and neck of cats
3. Eosinophilic granuloma complex of cats
4. Pruritis

5. Papulocrustous eruptions

6. Secondary alopecia, exoriations, pyoderma

· Dx – above signs and presence of fleas or flea dirt, fecal exam postive for Dipylidium (tapeworm)

· Tx

a. Flea control – sprays for house, Insect Development Inhibitor (Lufenuron/Program), Frontline topical

b. For pruritis, give Pred in decreasing doses then stop or continue at lowest effective dose

c. Abs and antibacterial shampoos

d. Hyposensitization is controversial and rarely effective

e. Strict flea eradication is ONLY effective tx for FAD

Conjunctival hyperemia, ocular discharge, chemosis, blepharospastic.

CONJUNCTIVITIS

· Inflammation of ocular MM – ‘Red Eye’

· Many causes:

a. Bacteria – Gram positive cocci, coliforms, mycoplasma

b. Chlamydia psittici

c. Viruses – Rhino, Calicivirus

d. Foreign body – plant material most common

e. Parasites – Thelazia, Cuterebra, Dirofilaria

f. Immune mediated causes – allergies, plasma cell, eosinophilic conjunctivitis

g. Irritancts – topical meds, dust, plants, pollen

h. Eyelid dz – trichiasis, distichiasis, ectopic cilia, eyelid masses, tumors, chalazia

i. Inadequate eyelid closure – ectropion, macropalpebral fissue w/ lagophthalmus, facial nerve paralysis, proptosis, loss of sensory innervation (CNV)

j. KCS

· Insults can induce vasodilation and neutrophilic/lymphocytic infiltrates – long term insult induces squamous metaplasia of epithelium, loss of conjunctival goblet cells, lymphocytic/plasmacytic infiltrates and lymphoid follicle formation

· Signs:

a. Hyperemia of conjunctival vessels (not deeper episcleral vessels)

b. Ocular discharge – serous, mucoid, mucopurulent, hemorrhagic, or combo

c. Chemosis

d. Discomfort – squinting, photophobia

e. Proliferative lesions – granulmas, tumors w/ local inflammation, multifocal or generalized proliferative lesions

· Dx – Schirmers tear and fluroescein stain; obtain samples before stain use

· Use metal spatula , after topical anesthesia, several scrapes in same direction until small droplet of material is collected; prepare minimum of three slides

· DDx sclertis, uveitis, glaucoma, keratitis

· Tx 

1. primary dz when identified

2. Remove irritants and foreign bodies or sx correct eyelid disorders

3. Antiinflammatories

4. Remove discharge – clip periocular hairs and use moistened cotton to soak and remove exudates, use eyewash solution or sterile saline to clean ocular surface

5. Antihistamines – Antzoline (H1 antagonist) or Naphazoline (sympathomimetic)

6. NSAIDs – Flurbiprofen, Suprofen, Diclofenac, Detorolac, for acute allergic chemosis

7. Flunixin meglumine

8. Aspirin

9. Not to be used in animals w/ abnormalities or renal dz

10. Cyclosporin (Optimmune) – improves health of cornea and conjunctiva for KCS

11. Steroids are contraindicated in primary infectious conjunctivits or when corneal ulcer is present

**Topical corticosteroids or NSAIDs should be used w/ caution in cats w/ conjunctivitis b/c concerns about recrudescent feline herpesvirus

Pollakiuria, hematuria, dysuria, palpable thickened bladder wall.

CYSTITIS

· Can be bacterial, Fungal or idiopathic

· Can be 

1. Uncomplicated (simple) – acute, no abnormalities identified; usually self-limiting, prognosis is good

2. Complicated – predisposing cause is identified

3. Recurrent – returns after withdrawal of therapy; Relapse of original bacteria or reinfection by a different pathogen

· Bacteria Frequently isolated – E coli, Staph intermedius, Strep, Proteus, Klebsiella or Pseudomonas

· Fungus isolated – Torulopsis, Candida, Cryptococcus, Blastomyces, Aspergillus

· Ascending through the urethra is most common (but can also be descending or lymphatic in origin)

· Predisposing factors include steroid tx, catheterization, sx alteration, uroliths, or outflow obstruction

· Can induce pyelonephritis, prostatitis, septicemia, struvites, granulomatous urethrocystitis, polyps, urinary incontinence or emphysematous cystitis

· Signs:

1. Pollakiuria – frequent voiding of small amounts of urine

2. Dysuria

3. Stranguria

4. Hematuria

· Dx – Bacteriuria may not be detected in some cases (must be over 10^5 per mL to be detected in urine sediment)

· Urine culture and sensitivity prior to Ab therapy

· Tx

1. Uncomplicated – Abs based on Gram staining properties (Gram + penicillins, Clavamox, Gram – Fluroquinolones or sulfonamides) for 7-14 days

2. Complicated – Correct any underlying defect; tx w/ appropriate Ab for 7-14 days

3. First time relapsing UTI – 4-6 weeks of Ab

4. Subsequent relapsing UTI – 6-8 weeks

5. Reinfection – tx for 7-14 days following remission of clinical signs; continue for another 3-6 months at 1/3 the daily dose after the animal’s last voiding of the day (bedtime)

6. Fungal – Flucytosine b/c it achieves high concentrations in urine

· Culture urine 3-5 days after initiation of Ab via cystocentesis to ensure proper Ab selection

· Culture again 3-5 days after the drug is discontinued

· Culture again before reducing dosage and then once a month at reduced dosage

· Culture every 3-6 months to monitor recurrent infections

· Monitor pts that may have altered natural host defenses for development of UTI – persistent catheterization, steroid use, chemotherapy, diabetes mellitus, perineal urethrostomies

Ear erythema, increased discharges or desquamation of epithelium, +/- pain, +/- pruritus.

OTITIS EXTERNA

Otitis externa

· Causes:
2. Demodex, Sarcoptes, Notoedres, Eutrombicula alfreddugesi
3. Foreign bodies, Plant material (grass awns, foxtails), dirt, debris, dried medication, displaced hair

4. Atopy

5. Food allergy

6. Contact allergy

7. Keratinization disorders – seborrhea most common, fatty acids irritating to the ear canal (also male feminizing syndrome, male feminizing syndrome, Sertoli or interstitial cell tumors and ovarian imbalances) and hypothyroidism in dogs

8. Pemphigus folliaceus, pemphigus erythematosus, cutaneous lupus, SLE, Pemphigus vulgairs, Bullous pemphigoid and drug eruptions

9. Neoplasia – inflammatory polyps 

10. Zn responsive dermatosis

11. Juvenile cellulites (puppy strangles), Lethal acrodermatitis of bull terriers

12. Chronic wet ears or improper drying after cleaning

13. Systemic dzs – Felv, FIV, CPV, CDV, hyperadrenocortism, diabetes mellitus
14. Bacteria – Staph intermedius, Staph epidermidis, Strept, Pseudomonas, Proteus, E coli

15. Fungal – Malassezia most common

· Tx

· Ear cleaning and hair plucking

· Ceruminolytic agents

· Drying

· Topical therapy for Yeast is Conofite or Tresaderm, for Bacteria is Gentamycin (oto-toxic) or Enrofloxacin and Silver sulfadiazine (Baytril otic) which is not as oto-toxic

· Systemic therapy may be necessary if complicated by otitis media

First, get lymphadenopathy and low grade fever for weeks, then transient anemia and thrombocytopenia; +/- neuro signs.

FELINE LEUKEMIA VIRUS CONSIDERATIONS

MISC:  shed in saliva, milk, urine, feces, so biting and intimate contact transmits; plus in-utero ( kitten abortions; after sickness, illness terminated if the host wins (common that 70-90% fully recover and don’t become carriers so are seronegative); if remain carrier( neuro and get worse; get cancer (lymphoma, myelogenous cancer)  or anemia (1/3-1/2 get this; many have concurrent hemobartonella); or immunodeficiency ( so see secondary cryptococcus ; potentiated by FIP, cryptococcus and hemobartonella); the body CAN, however, to continue to function normally even with virus.  DIE within 3 years.

DX: ELISA (tests antigen so OK test for kittens because no maternal antibody interference) or IFA (also test ag); if positive, re-test in 3 months to see if cleared infection; 

PREVENTION:  keep indoors.

VAX:  70% protective.

TX: none.

Inappropriate elimination, stranguria, hematuria, pollakiuria, vocalize while urinate (as if pain), +/- lethargy, +/- depression.

FLUTD

MISC:  overweight, indoor cats, male;  

ETIOLOGIES:  crystalliuria (struvite, calcium oxalate), urolithiasis, UTI, neoplasia, urethral stricture, idiopathic sterile inflammation (most common);

DX: large painful bladder, UA, culture, rads, US, contrast cystogram, catheterization, cystoscopy, 

MGMNT if non-obstructive (UTI( abs / sterile cystitis ( improve spontaneous in 7 days or use propantheline / behavioral ( valium); if obstructive (unblock cat with catheter; IV, ECG, check K+).

FLUTD

· AKA Feline urologic syndrome, Idiopathic lower urinary tract dz, Intersitisal cystitis

· Idiopathic hematuria and dysuria in cats w/ith or without obstruction are common lower urinary tract problems in cats

· Cause is often not identified 

· Feline Lower Urinary Tract Dz

Causes

· Idiopathic – 55%

· Uroliths – 22%

· UTI – bacterial or viral  - < 2%

· Atypical UTI – fungal, Mycoplasma, Ureaplasma, parasitic

· Trauma

· Urthral stricture

· Inflammation

· Neoplasia

· Neurogenic disorders

What are the recent trends in feline urotlithiasis

1. Decreased struvide stones

2. Reduced frequency of recurrent urethral obstruction needing urethrostomies

3. Persistent inflammatory idiopathic dz regardless of dietary management

4. Increase in Ca oxalate stones

What is the possible viral cause of FLUT

1. Feline syncytia-forming virus (FeSFV) – not been proven

2. Feline Herpes virus – experimental only

3. Feline calicivirus – perhaps due to calicivirus-like particles in urethral plugs

How common is bacteria as the cause of stones

RARE as the primary cause especially in younger cats

In older cats, bacterial UTI is more likely, especially in renal failure cats – up to 25%

Secondary causes:

1. Catheter placement

2. Steroid administration

What human dz is FLUTD simialar

Intersititial cystitis

Similarities:

1. Unknown etiology

2. Sterile urine

3. Hemorrhagic lesions visible on cystoscopy

4. Some microscopic changes in bladder mucosa

5. Increase mast cells in bladder

6. Decreased urinary GAGs

Differences:

1. Persisitent, chronic infection in humans

2. Not usually associated w/ hematureia in women

Clinical signs of FLUTD

· Stranguria

· Hematuria

· Pollakiuria

· Small, empty bladder (is full in obstructed cats)

· U/A has blood and is concentrated

· Signs resovle in 5-7 days

· Male – give fluids

· Recurrent episodes will ( in frequency and severity over time

Signalment

· Young, adult cats 2- 6 years

· Males and females equally

· But males are more likely to become obstructed w/ muco-crystalline plugs

· Neutered cats of both sexes seem to be at increased risk

Factors 

Environmental

· Sedentary, obese, indoor cats at increased risk

· Water intake, urine volume and litter box habits

· Increased incidence in winter expecially w/ outdoor cats

· Dirty litter box

Diet

· Dry cat food increases the risk

1. ( Mg

2. Reduced caloric density

3. Reduced digestiblity

4. Increased fecal volume

5. Increased urine concentration

· Ad lib v. controlled feeding – ad lib feeding causes more sustained alkaline tide, but is usually less than cat fed once or twice a day.  Stuvite crystal are less soluble in alkaline pH.

· ( GAGs in uroepithelium

Stress

· Increased incidence following the California earthquake

· Holidays

· Rapid weather changes

· Changes in household members

· Anxious cats - ( mast cell and histamine release

Anatomy

· Vescicourachal remnant or diverticuli may cause incomplete emptying of the bladder

Tx of FLUTD

Nothing

· Most recover is 5-7 days regardless of treatment

· SQ fluids to males to avoid blockage

Abs

· Do NOT appear to work since bacteria is rarely the cause

Corticosteroids

· Contraindicated in cats w/ bacterial UIT or indwelling catheters

· Reserve steroids for:

a. Obstruced cats w/ traumatic catheterization

b. Refractory non-bacterial LUTD w/ unhappy client

Minimize stress

· Amitryptyline (Elavil) Anti-anxiety drug that also is a a mild analgesic, sedative, antihistaminic & anticholinergic

· Adverse effects include ( liver enzymes, wt gain, poor hair coat and urine retention

· Phenoxybenzamine - ( urethral spasms and therefore decrease pain

· Butorphanol – for pain

· Diazepam – for stress

· Keep litter box assessible

· Offer fresh, clean water – may need to drip from faucet

Diet

· Canned food

· Flavored water

· Avoid fish

· Avoid food high in ash & mineral

· May add salt

· C/D s makes urine more acidic

GAGs

· Pentosan polysulfate is a synthetic polysaccharide that mimics or replaces GAG layer coating the bladder 

a. helps prevent adherence of bacteria, crystals or proteins to bladder epithelia

b. limits the mucosal permeability to noxious substances in urine

Antispasmodic agents

· Symptomatic relief of pollakiruia, dysuria & stranguria 

· Anticholinergic (Oxybutynin, not propantheline) may decrease the frequency of urination

· Alpha antagonists (Phenoxybenzamine, Prazosin) – may minimize resisitance in pre-prostatic and prostatic urethra, hypotension is primary adverse effect

· Dantolene or diazepam – skeletal muscle relaxants

Analgesics

· Butorphanol – good w/ acute flare-ups

· NSAIDs – (ketoprofen)

Intravesicular tx

· Flushing bladder w/ cool saline or DMSO – sitmulate degranulation of mast cells and may ‘exhaust and flush’ sensory neuropeptides & inflammatory mediators

Things to avoid

· Phenopyridine

· Methylene blud

· Urinary acidifiers

· Abs

Feline behavior

· Most common complaint is inappropriate or elimination

· Causes:

· Underlying dz can include FLUTD, renal dz, metabolic disorders, anatomic abnormalities, or orthopedic conditions

· Aversions to litter type or litter box

· Location of litter box – heavy traffic areas, aversive event in the area of litter box

· Stress – marking, new people in house

· “Spraying” is urine on a verticle surface and will have a classic upright tail quiver a the time of urine spray; this is a form of feline communication

· Non-spraying is marking on horizontal surface

· Tx – clean soiled areas w/ enzymatic products, offer multiple boxes, different locations, vary litter depth, keep box clean, avoid scented litters and cleaning products, use positive reinforcement for appropriate litter use, give cat set play and attention times at least 20 minutes a day, antianxiety meds (Amitriptyline, Diazempam, Buspirone, Clomipramine, Megestrol acetate), neuter intact animals, interrupt inappropriate elimnation by startling the cat (foghorn, whistles) in first 30 seconds

· Other behavior problems:

· Aggression – second most common

· Obsessive compulsive disorder – grooming, consumptive, hallucinatory

· Attension seeking

· Scratching

· Destruction

· Vocalization

· Overactivity

Onychectomy

· Declaw – blade, nail trimmers, or CO2 laser

· Pre and post op pain meds (Torb, Butor) and local anesthesia considerations

· Can glue, suture, or bandage only for closure

Tendonectomy

· Tendonectomy of Deep digital flexor prevents retraction of P3

· Claw remains in retracted position b/c of the dorsal elastic ligament

· Nails need to be trimmed every 3-4 weeks b/c will continue to grow

DENTAL NECK LESIONS

MISC:  a destructive disease involving tooth crown and roots including 3 variations:

cervical line erosions:  superifical loss of enamel from crown of tooth; dietary complications; ~10% ;  tx = conventional restorative techniques.

External odontoclastic resorption; ~70%; osteoclasts / blasts; tx of choice is extraction.

Internal odontoclastic resorption: inside tooth resorption to the outside;  tx = tooth root canal.

Toxocariasis

Toxicara cati

· Feline ascarid

· Feline roundworm


· Small intestine of cats


· 3 routes of transmission:

 Direct – tracheal migration

Ingestion of parantenic host – somatic migration in parantenic host

Lactogenic (transmammary) – no migration


Toxacaris leonina
· Ascarid of both cats and dogs


· Small intestine of both cats and dogs in the US


· Eggs are oval with smooth shell.  

· NO MIGRATION OCCURS

FELINE IMMUNODEFICIENCY VIRUS CONSIDERATIONS

Ulcerative keratitis (corneal ulcers)

· Three depths:

· Superficial erosion (corneal epithelium only)

· Stromal ulcer – both epithelium and some stroma

· Descemetocele – stroma down to Descemet’s membrane

· Causes:

a. Trauma – scratch, foreign body, 

b. Eyelid dz – distichiasis, ectopic cilia, entropion

c. Tear film dz – KCS, goblet cell deficiency

d. Infection – fungal, bacterial, Feline Herpesvirus (may be primary or may be from recurrence of latent infection)

e. Detergent agents, acids, alkaline agents

f. Immune-mediated – marginal kerattitis

· Will see signs of upper respiratory infection and ocular discharge associated w/ Herpesvirus keratitis in kittens

· Most primary FHV are seen in young cats and are associated w/ upper resp dz

· Latency is a condition in which the virus does not cause clinical signs of dz but continues to exist in trigeminal ganglia and perhaps corneal cells

· When virus is reactivated by stress or topical steroids, signs of upper resp infection are usually absent

Arthritis

· Causes:
1. Feline Syncytium-forming Virus (FeSFV) – progressive polyarthritis; most also have FelV or FIV; results from chronic antigenic stimulation and immune complex deposition

2. Degenerative joint dz

3. Infectious polyarthrits – calcivirus, mycoplasmosis

4. Erosive polyarthritis (Feline chronic progressive polyarthritis) – immune mediated; males 1-5 years; deposition of immune complexes in the joint; serology test for Rheumatoid factor (RF) is positive and NEGATIVE for Antinuclear Antibody (ANA)

5. Nonerosive Polyarthritis – systemic lupus erthematosus (SLE) most common, has been associated w/ diskospondylitis, enteropathy, bacterial endocardiits, and drugs; Type III hypersensitivity reaction formation and deposition of immune complexes and autoantibody formation (dx via LE cells; positive for ANA and negative for RF

6. Other lamenesses as in dogs – Cranial crutiate rupture, joint luxation

Trichobezoar

· Hairball

· Tx w/ brushing your cat and petroleum or other hairball products

Feline Acne

· Follicular problem – most common on the chin

· Recommend owner to change feed bowls to stainless steel

· Cytology, DTM or biopsy to r/o yeast dermatitis, demodex/furunculosis (Demodex cati, gatoi canis), dermatophytes

· Tx is Abs (Enrofloxacin, Cephalexin, Tetracycline), Retin A, topical shampoos, Listerine, malacetic wet wipes

Inflammatory Bowel Dz

· Signs – vomiting, anorexia, large or small animal D+, enterocolitis
· Remember that Feline panleukopenia (feline distemper, feline parvovirus) induces an infectious enteritis and mesenteric lymphadeopathy

· Eosinophilic enteritis – etiology unknown, may be induced by parasite migration or food or bacterial antigen sensitivity; ddx needs multiple biopsy

· Lymphocytic-plasmacytic enteritis – ddx needs biopsy

· Hyperesosinophilic syndrome of cats – eosinophilic infiltrates in multiple organs; mature eosinophils differentiates from neoplasia

· Granulomatous enteritis

Food Allergy/Hypersensitivity

· Type I hypersensitivity – within minutes to hours after ingestion or Type IV hypersensitivty delayed w/in hours to days of ingestion

· FISH is an offending allergen in 50% of cats w/ food allergy

· Can also be food contaminants (bacteria, toxins, additive, fungal)

· Other allergens include: beef, pork, chicken, cow’s milk, horse meat, eggs, wheat, oats, fish, whale meat, soy products

· No age, breeds or sex predilections

· Signs in cats;

1. Generalized pruritis (most common signs in dogs)

2. Miliary dermatitis

3. Facial and head pruritis

4. Pruritic angioeema-urticaria

5. Eosinophlic plaque/ulcers

6. Erythema

7. Has been manifested as lymphocytic plasmacytic colitis in cats

· Dx:

1. Nonseasonal occasion of signs

2. Lack of response to steroids or other anti-inflammatories

3. Lack of response to progestational drugs in cats

4. No specific test other than hypoallergenic test diet – place animal on a very limited number of foodstuffs that are free of colorings, preservatives and flavoring (1:1 lamb and rice homemade diet)

5. Avoid flavored heartworm or other types of medications that could be flavored or contain preservatives

6. Once improvement is noted, challenge the animal w/ original diet to substantiate the dx – relapse should occur w/in 72 hours but may take as long as 10 days

· Tx – Pred may be used for severe pruritis; When maximum improvement is noted on the test diet, switch to lambe based or other less expensive, less time consuming diet; made need supplements

Heart failure - Feline Cardiomyopathy
· HCM – most common

· DCM – caused by decrease in taurine, ask about the diet to r/o

· Restrictive –‘intermediate’, virus induced, fibrosis, heart is stiff

· Need echo to ddx

Hypertrophic Cardiomyopathy

Signs

Middle aged, male cats

Pleural effusion (right sided heart failure)

Tachycardia

Anorexia

Dyspnea

Heart murmurs

Hypothermia

Gallop thyrthm or other arrhythmias

MM are pale and muddy

Easily stressed and fragile

Thrombosis – blood can clot, turbulent flow causing paralysis of rear legs

RULE OUT HYPERTHYROIDISM IN THESE CATS


Dx

1. ECHO

a. Very thick papillary muscles

b. Biatrial enlargement – ‘Valentine shaped heart’

c. Endocardial fibrosis

d. Left outflow obstruction

e. SAMMS – HOCM – seen w/ thick, venticular contraction

Tx

1. This is a diastolic dysfunction, need the heart to relax to have to fill.  Do NOT put on an ionotrope (Dig).  Need to slow down w/ ( blockers or Ca channel blockers

2. May need to put in oxygen-rich cage to rest 

3. Nitro patch and Lasix to help stabilize

4. ( blockers or Ca blockers to help slow the heart down (don’t use at same time)

a. Atenolol - (
b. Diltiazem - Ca

c. Enalapril – ACE inhibitor

d. Aspirin – prevents thromoembolism

Remember to check for underlying hyperthyroidism

Intersitial Nephritis
(all spp)

Causes:

1. Hematogenous

2. Infectious – most common, septicemia or bacteremia; may cause lesions themselves but not interstitium

a. Leptospirosis – pomona in cattle and pigs, canicola & icterohemorrhagica in dogs

b. E. coli – white spotted kidney dz in calves

c. EIA

3. Immunologic – Type II hypersensitivity rxn to viral antigen in tubule epithelial cells; less common

a. Infectious canine hepatitis localizes in tubules after intial uremia

· Subacute response.  For example, Lepto causes bacteremia, bacteria migrate out of vessels into lumen of tubules and replicate; reinfect epithelial cells and cause lymphocytic plasmacytic inflammation to antigens of lepto.  Antiges die in tubular epithelial cells


· Lesions may be diffuse or multifocal depending on agent.

· Grossly acute to subacute – pale, swollen, scattered white foci on capsular surface; white-gray raidal streaks or foci in the cortex and medulla

· Chronic – renal fibrosis


· Acute – interstitial edema; leukocyte infiltration, focal tubular necrosis

· Subacute – mononuclear cells (lymphoplasmacytic) infiltrate

RINGWORM

Behavioral changes such as restlessness and hyperexciteability, polyphagic, PU/PD, weight loss, hair coat changes, vomiting, diarrhea, anorexia, cold seekers

HYPERTHYROIDISM

MISC:  either adenomatours hyperplasia, adenomas or adenocarcinomas (least common in cats);  PE can FEEL THYROIDS; may have heart murmur (parasternal systolic gallop – secondary HCM); +/- thickened bowel loops.

DX:

1) CBC:  mildly increased Hct

2) CHEM:  increased liver enzymes, +/- increased glucose; azotemia because older cats have concurrent disease

3) UA:  decreased sg

4) SERUM TOTAL T4:  increased (but can be normal; if normal, retest in 1-2 weeks)

5) FREE T4 EQUILIBRIUM DIALYSIS:  increased

6) TECHnesium SCAN

7) T3 SUPPRESSION TEST:  have owner give oral T3, which inhibits TSH secretion; in normal cat, T4 decresaed;  a hyperthyroid cat has increased T4.

TX:   

1) TAPAZOLE (aka methimazole); side effects are GI (anorexia, vomit, diarrhea), hepatotoxicity, blood dyscrasias (ITP, IMHA), facial excoriation, very pruritic

2) SURGERY:  intracapsular to spare parathyroids; complication: decreased calcium, anesthesia.

3) I 131 ;   complications: owner sadness (7-10 days away from home), we can’t touch if something happens; advantages: permanent, no anesthesia

4) ULTRASOUND ABLATION:  alcohol or heat; heat better – complications: anesthesia, heat injures recurrent laryngeal nerve so get Horners, laryngeal paralysis; may not be permanent.

Hyperthyroidism in cats

Thyroid


    Hypo



TRH

     Pituitary



TSH



            T4


Thyroid

Description

Excessive production and secretion of thyroixine (T4) and trilodothyronine (T3)

***All older cats w/ suspected cardiomyopathy should be evaluated for hyperthyroidism

aka Graves dz & diffuse toxic goiter in humans

Cause

Multinodular adenomatous hyperplasia

Rarely caused by adenoma or carcinoma

Signalment

Older cats in Europe & North America

Clinical Signs

Not all signs seen in all cats

Acute or gradual onset of clinical signs

Can often palpate a thyroid mass

Wt loss w/ polyphagia

Hyperactivity/nervousness

V+/D+

Unkempt appearrance/hair loss

Tachycardia & heart murmur

Anorexia/apathy

DDx for Hyperthyroidism

Primary cardiomyopathy

Renal dz

GI dz (Malabsorption syndromes, Pancreatic insufficiency)

Liver dz

Cancer cachexia

Cushings

DM

Lab findings

( Alk phos

Hyperphosphatemia

( PCV

Normal SG despite PU/PD

Mild increase in glucose (not DM range)

Radiographic findings

Cardiomegally most obvious on lateral view

CHF sings

( contrast of abdominal organs due to loss of muscle mass and fat b/c of wt loss

ECG

Sinus tachycardia (> 240 bpm)

( R wave (ventricular concentric hypertrophy)

Atrial premature complexes

Other changes also possible but occur less frequently

Anesthetic risk

Dx

Serum T4/T3 – but will flucuate a lot, and T3 is usually elevated anyway

T3 suppression test

TSH stimulation

Thyroid scan

Tx

Surgery

Can be done by average practitioner

Patients are an increased anesthetic risk

Iatrogenic hypoparathyroidism (accidently take out parathyroid)

Hyperthyroidism can reoccur – take out capsule, too and leave 1 of the parathyroids

Post sx complication:

a. Sudden death

b. Hypocalcemic – especially if bilateral thyroidectomy and get parathyroid

c. Relapse if capsule not removed

Antithyroid Drugs

Not cytotoxic but block thyroid hormone synthesis


a. Tapazole( - Methimazole; 15 mg divided TID


b. Propylthioouracil (PTU) – 150 mg divided TID

a. Anorexia and V+ are potential side effects (esp PTU)

b. OK for perioperative mgmt but less desirable for long term treatment

c. Atenolol/Propanolol - ( blocker for cardiac mgmt

Radioactive Iodine

Easiest and safest way to treat hyperthyroidism, but cost up to $1200-1400

T4s often WNL by 1 week

If not, then a carcinoma

Need for retreatment uncommon unless patient has thyroid carcinoma

Requires special license and facilities for handling radioactive waste

May not want to use in cats w/ concurrent renal dz

Bladder stones (cystic calculi)

· Much more common in dogs than in cats

· Struvite (Mg ammonium) are most common type in both spp

· Causes:

1. Increased amt of mineral in the urine

2. Increase urine concentration 

3. Urine pH

4. UTIs w/ urease producing bacteria (Staph, Proeus, Ureaplasma) can cuase struvites by increasing the amount of ammonium ions and alkalinizing the urine

· Present w/ lower urinary tract inflammation signs

· Dx is via palpation, U/A, rads, U/S

· Quantitative stone analysis and bacterial culture – needed for therapy and prevention

· If analysis not obtained, then base on the following:

1.  Hypercalcemia or acidosis – Ca oxalate or Ca phosphate calculi

2. Struvite usually form in alkaline urine

3. Ammonium urate and Silica in neutral to acid urine

4. Cystine calculi in acid urine

5. Ca oxalate in any pH

6. Struvite are often associated w/ UTIs

· Tx: See under kidney function test paper in other notes

The blocked cat

Most common emergency seen in male cats!!!

Clinical signs

· Tip of penis may be discolored

· Mucous plug may need massage to unblock

· Restless

· Crying

· Stranguria

· Painful abdomen

· Avoid rupture – don’t palpate too hard

· May be in stuperous or comatose state

· Seems ‘constipated’ – strains, but nothing comes out

Diagnosis

· ( PCV & TP

· ( Glucose 

· ((( BUN – post renal azotemia

· Electrolytes – Hyperkalemia causing life-threatening arrhythmias due to automaticity of SA node

· Blood gases – metabolic acidosis

· Ionized Ca – hypocalcemia w/o clinical signs b/c phosphorus is so high, so Ca shifts down

Treatment emergency blockage

Step I – take care of the heart
· Place IV catheter

· Get blood to monitor K+

· IV fluids w/ Lactated Ringers or Normasol R – both have a little K+

· In severe hyperkalemia, use 0.45% NaCl w/ 2.5% Dextrose w/ 1 mEq/kg of NaHCO3

· Shock and bolus of 30 mL/kg fluid

Hyperkalemia tx – three choices in this order

· Regular insulin + dextrose IV – 0.1 unit/lb of regular insulin w/ 0.5 g/kg of 10% dextrose

· Add 5% dextrose to IV fluids to shifts K+ into the cell

· Give 0.5-1.5 mL/kg of 10% Ca gluconate IV slowly to protect the heart

· Give 1-2 mEq/kg of NaHCO3 IV slowly – shifts active, ionized Ca down, so use last when nothing else works

· May need all three txs

Step II – need for anesthesia

· Only if nt comatose or severely depressed is anesthesia needed

· Ketamine (2.5-5 mg)  + valium (1-1.5 mg) IV

· Also oxymorphone + valium, isoflorane, propofol, thiopental

Step III - Relieve obstruction

· Wash hands

· Use Tom cat catheter w/ open end and lubricated

· Pull scrotum caudally to straighten out to pass catheter through sigmoid flexure

· Don’t force, be gentle

· If stone, flush gently to push back into bladder w/ sterile saline

· Can also use 3.5 red catheter (not hard Tom cat plastic) – but doesn’t have open end so use AFTER unblocked

· If blockage won’t pass, do cystocentesis to empty w/ just just one stick – use stop cock for continual removal

· Dex + lidocaine to flush to reduce urethral spasms

Step IV – flush bladder and attach closed drainage system

· Prevent reobstruction

· Match ins & outs

· If mucus plug w/ not azotemia – may not need catheter

· Put on fluids otherwise

· Leave some saline (acid pH) in the bladder if suspect struvite crystals

· Flush catheter as remvoing tom cat catheter and replace w/ red catheter

· Don’t leave open to the air

· Leave in place until urine is clear and cat is no longer azotemic

· E collar

Step V – monitor, monitor, monitor

· Hypokalemia – develops due to solute diuresis; keep on fluids and monitor ins and outs

· Monitor Na, K, Ca, P, BUN, CREA, PCV & TP

· Add 20 mEq KCl to each liter after K levels return to normal

· Must taper off fluids to prevent medullary washout

· Reduce by a half throughout the day, may send home w/ SQ fluids

· Warn owner for early detection of re-obstruction

ICTERUS

      Prehepatic: PCV/TP 

If PCV low = hemolysis = prehepatic (beware of low-normal PCV which is often seen with anemia of chronic disease – this can make the differentiation from hemolysis more confusing)


Patches: PCV 27, TP normal, so unlikely to be prehepatic

    Prehepatic : Hemobartonella

         IMHA

Heinz body associated hemolysis: onion toxicity, zinc toxicity, propylene glycol, acetominophen, and DL-methionine. Note: Diabetes mellitus, hyperthyroidism, and lymphoma have all been associated with increased Heinz bodies in RBC, although do not typically cause hemolysis.


         Severe hypophosphatemia

    Hepatic: #1: hepatic lipidosis (50%)


  # 2: cholangiohepatitis

                      Biliary cirrhosis


        FIP

                      Infiltrative disease, eg., lymphoma or carcinoma

                      Drugs: tetracycline


       Endotoxemia/sepsis

   Post- Hepatic:   Pancreatitis 

Pancreatic neoplasia, e.g., carcinoma. Pancreatic carcinoma has also been associated with a paraneoplastic syndrome characterized by alopecia in some cats. This is usually reversible following resection of the tumor.



Cholelithiasis



Cholangitis/Cholecystitis



Liver flukes



Trauma

FIP VIRUS CONSIDERATIONS

GI FOOD HYPERSENSITIVITY

ACUTE RENAL FAILURE

SEIZURE DISORDERS

PU/PD/PP, weight loss

DIABETES MELLITUS

MISC:  type 1 (no beta cells – seen in dogs, only few cats)  type 2 (dysfunctional beta cells or peripheral insulin resistance – cats)

ETIOLOGY:  cats:  amyloidosis (pancreatic amylin cosecreted with insulin), pancreatitis.

DX:   1)  increased blood glucose   2) glucosuria   3) fructosamine (glycosylated albumin – lasts 2 weeks;   glycosylated hemoglobin – lasts 3 to 4 weeks)    4) minimum database   5) urine culture   6) abdominal ultrasound   7) chest rads   8) DKA: occurs with insulin deficiency with insulin antagonist hormones, break down fat:  TG to FFA go to liver to make acidic ketone bodies.

TX:   insulin  (regular [ potent, short acting], lente / NPH [intermediate potency and duration], ultralente / PZI [long duration, low potency]… most common to use lente in cats;  monitor BG curves (look at nadir and duration);  somogyi (BG too low or drops too fast – counterregulatory hormones released to overshoot BG level, overshot can last two days).

Feline Asthma

· Condition of lower airway obstruction that may reverse spontaneously or in response to therapy

· Associated w/ chronic airway inflammation and airway hyper-reactivity

· Feline dz

· The difference between allergic bronchitis (found in dogs) and bronchial asthma

a. Allergic bronchitis – large number of eosinophils in tracheobronchial secretion (seen in dogs); is a Type I hypersensitivity

b. Asthma is acute, spontaneous bronchoconstriction

· The bronchial smooth muscle hypercontracts in response to multiple stimuli inducing hypersecretion of mucus and submucosa edema causing generalized small airway obstruction

· IgE antigen links w/ Ab fixed to mast cells – release of mediators (histamine, serotonin, PAF, trhomboxane A2, leukotriences and oxygen radicals cause direct bronchoconstriction

· Signs:

a. Middle aged – Siamese seems predisposed

b. Wheezes and/or crackles on auscultation – indicates grave prognosis

c. Paroxysmal (sudden) cough – gagging or retching

d. Paroxysmal (sudden) dyspnea

· Dx via sudden onset of expiratory effort and wheezing; rads at the END of expiration show peribronchial cuffing

· Tx

a. Handle w/ minimal restraint

b. Bronchodilators – Terbutaline

c. 100% oxygen cage

d. Pred

e. Ketamine for resp arrest – 100% oxygen and halothane until bronchodilaotr, oxygen and corticosteroids is induced

f. Long acting Theophylline for maintenance therapy

Acute pancreatitis in cats

· Unlike the dog, the dx is often missed byt ‘classic’ pancreatitis is rare in cats

· Cause is usually not known

· Possible causes:

a. High rise syndrome

b. Herpes, PIP, Toxoplasma, Parasite (Amphimerus pseudofelineus)

c. Hepatic lipidosis

d. Organophosphate or drug toxicity

e. Ascending infection from smallintestin

f. Malnutrition

· Signs are vague and nonspecific, but include lethargy, anorexia, dehydration, hypothermia, V+, D+, dyspnea, ataxia

· Dx – abdominal U/S most useful

· See Hypoglycemia (suppurative), Hyperglycemia (acute necrosis), ALT, BR

· Amylase and lipase are unreliable indicators

· Vit K coagulopathy may occur

· Tx is same for acute pancreatitis in dogs – NPO so totoal parenteral nutrition is needed or feeding via J tub

· Low fat, balanced diets w/ vitamin supplementation

· Fluid therapy must be monitored to avoid pulmonary edema

Eosinophilic dermatitis

· Three entities:

a. Eosinophilic ulcers - Painless, unilateral or bilateral erosion on the upper lip of cats

b. Eosinophilic plaques- intense pruritis on haired skin including ventral abdomen, inner thigh, face, neck and base of tail; well circumscribed rasied areas; surface is often bright red and ulcerated, may ooze

c. Eosinophilic granulomas – caudal thigh, chin, lips and ears; well circumscribed raised, firm to hard, nodcular or linear masses

· Most likely a Type I hypersensitivity reaction due to flea allergy, atopy, insect bite or food allergy

· Dx – Dx via skin biopsy; FNA is not dx and may show other cells such as mast cells or other inflammatory cells

· Suspect the source as the following:

a. Food allergy – nonseasonal, head, ears and lips

b. Flea allergy – seasonal, neck, abdomen, base of tail or inner thigh, miliary dermatitis

c. Atopy – becomes increasingly refractory to Ab or steroids

d. Insect bite – outdoor cat, dorsal muzzle, ear tips

· Tx

a. Indolent ulcer – Ab (TMS, Cefadroxil, Amoxi) for 21 days, Steroids (Pred, Methylprednisolone, Chlorambucil, Chrysotherapy)

b. Eosinophilic plaques – Clean w/ chlorhexidine shampoo, Amicillin, E collar, bandages, adhesive nail covers, cotton stockinette to prevent continued self trauma, Acepromazine or Chlorpheniramine to alleviate pruritis

c. Try not to use steroids w/ Abs b/c interfere w/ wound healing and body’s cellular response to bacterial infections

d. Eosinophilic granuloma – many lesions spontaneously regress w/out tx especially in young cats

Aural hematoma

· Often due to underlying otitis externa

· Trauma to vasculature results in hematoma developing w/in the auricular cartilage

· Fluctuant to firm swelling usually invovlming the concave surface of the pinna

· Aspiration may reveal serosanguineous fluid but may be negative w/ organized blood clots

· Tx is Sx drainage – teat cannula placement

ANCYLOSTOMIASIS

Chronic sinusitis

· Primary causes:

a. Calicivirus or Rhinotracheitis virus

b. Bacterial – primary rare (Bordetella bronchiseptica and Pasteurella multocida), secondary infections are common

c. Dental dz – most common cause of secondary bacterial rhinitis

d. Ciliary dysknesia

e. Fungal – Cryptococcus, Sprothrix, Aspergillus, Histoplasma

f. Parasite – Gapeworm (Syngamus ierei)

g. Neoplasia – Adenocarcinoma most common

h. Idiopathic – especially in cats

i. Allergies

j. Lymphoplasmcacytic rhinits – chronic antgenic stimulation

k. Cleft palate

· Secondary causes:

a. Pneumonia

b. Chornic V+/regurgitating

· Reverse sneezing is a forceful inspiration associated w/ irritation of the dorsal nasopharyngeal mucosa

· Signs – sneezing, nasal discharge

· Unilateral – foreign body, dental dz, asprergillosis, neoplasia

· Bilateral – infectious agents, cilial dyskinesia, IgA deficiency

LUXATIONS

CRYPTORCHIDISM

PSYCHOGENIC HAIR PULLING

LYMPHOSARCOMA

FOREIGN BODY OBSTRUCTION

Feline Mammary cancer


· Older, DSH, Siamese cats

· Third most common neoplastic site in cats (17%)
· At least 85% are malignant
· See concurrent uterine or ovarian dz
· OHE at 6 months is protective

· Even if histopath says benign, is malignant


· Staging:

a. LN exam

b. CXR

· Tx

a. Local dz w/ bilateral or unilateral mastectomy based on stage

b. Tx mets w/ Doxo/cyclo or mitroxantrone


· Greater prognosis w/:

a. local invasion only

b. aggressive therapy

c. < 3 cm in diameter

· Poorer prognosis w/:

a. Mets

b. > 3 cm

c. Conservative tx

Hepatic lipidosis

· Increased mobilization of fatty acids to the liver due to Diabetes mellitus or starvation or conditions associated w/ malnutrition, and obesity

· Idiopathic, but associated w/ acute hepatic failure

· Signs – anorexia in obese cats that have recently undergone a stressful event, icterus, V+ and ptylasism, may have concurrent pancreatitis

· DDx requires hepatic biopsy – but assess coagulation before 

· Tx:

a. Reversible – correct fluid, electrolyte and acid base disturbances

b. Provide aggressive nutritional support – high protein, calorie dense diet will mobilize lipids from the liver

c. Monitor for hypophosphatemia and hemolytic anemia after refeeding

d. Appetite stimulants – Cyprohepatdine – serotonin antagonist

e. Benzodiazepams and Steroids are CONTRAINDICATEd

Lymphoplasmacytic Stomatitis

· Idiopathic

· Signs are distorted masticatory movements, halitosis, inappetence, bleeding from gums and ptyalism

· Raised, eroxive, proliferative, or erythematous lesions that may have concurrrent ulcerative and nodular appearances in the mouth

· Dx – biopsy and histopath

· Tx – aggressive anti-inflammatory or immunosuppressive meds:

a. Pred

b. Megestrol acetate

c. Azathioprine

d. Chlorambucil

e. Aurothioglucose

f. Abs

g. Dental extraction is a last resort

UVEITIS

HYPOKALEMIA

KERATITIS SICCA

· Can be primary  (drugtoxicity, trauma) or secondary (conjunctival inflammation)

· Reduction or absence of lacrimal secretion

· Corneal ulceration, conjuncvitivis, blepharospasm

· Schirmer’s tear test (STT)

a. Normal >16 for cats (>21 in dogs)

· Tx

a. Topical Cyclosporin (Optimmune()

b. Topical lubrication

c. Secondary bacterial infections

PNEUMONIA

INSECTICIDE TOXICITY

OCULAR MANIFESTATIONS OF SYSTEMIC DISEASES

CHOLANGIOHEPATITIS

Cholangiohepatitis  inflammation dt diet, bacteria, parasite



**supprative infiltrate with neutrophils:  ascending infection



Treatment:  ursodeoxy-cholate—a hydrophlyllic bile acid which increases bile flow; 


      Vit E

PYOMETRA (MEDICAL MANAGEMENT)

INGESTION OF POISONOUS PLANT

ORAL MALIGNANCIES

MAST CELL DISEASE

OTITIS MEDIA / FELINE VESTIBULAR DISEASE

METASTATIC LUNG DISEASE

PYELONEPHRITIS

· Suppruative inflammation of the rental pelvis (Pyelitis) and Renal parenchyma (nephritis)

· Caused by Urogenous (ascending) bacterial infections usually due to enteric bacteria

1. E. coli

2. Pseudomonas

3. Staphylococcus

4. Streptococcus

5. Corybacteriaum renale in cattle

6. C. suis in pigs

· A primary lower urinary tract bacterial infection causes anabnormal vesicoureteral reflux ( ascending infection (ureteritis) ( pyelitis (suppurative inflammation of the renal pelvis, renal papilla or medullary crest) ( pyelonephritis

· Signs:

a. Commonly bilateral

b. Dilated renal pelvis containing pus

c. Red-white radial streaks in medulla

d. Destruction/loss of inner medullary tissue

e. Abscesses in the medulla

· In chronic cases, fibrosis (scar) which extends from the renal pelvis to the capsule, deformed renal pelis

MEGACOLON

HEMANGIOMA / HEMANGIOSARCOMA

BURNS

ETHYLENE GLYCOL TOXICITY

PYOTHORAX

SOLAR CARCINOMA

ECHINOCOCCOSIS

DIAPHRAGMATIC HERNIA

INJECTION SITE FIBROSARCOMA

· Aluminum creates intense inflammatory response needed for immune stimulation, post vaccination tumors arise b/c of proliferation of fibroblasts and myofirbroblasts at sites of chronic inflammation induced by the vaccine’s adjuvants &/or antigens.  Combination of inflammatory cells, altered growth factors, oncogenes and antigenic stimulation causes tumors

· Occurs in 1/1000 cats


· Tumors will form:

1. w/in one year – 61%

2. Between 1-2 years – 19%

3. Between 2-3 years – 13%

4. Median is 340 days 

· More common in younger cats

· Tend to be larger cats

· Fast growing and aggressive

· Prevention:

1. Use non-adjuvanted vaccine

2. Give rabies in low right thigh

3. Give Felv in low left thight

4. Vaccinate only when necessary

· Histopath shows areas of transition between inflammation of lymphocytes and M( and tumor development

· Tumor types:

1. Fibrosarcomas

2. Malignant fibrous histiocytomas

3. Rhabdomyosarcomas

4. Osteosarcomas

5. Chrondrosarcomas

· Tx:

Wide Surgical Excision

1. Recur between 70-80% following excision

2. 86% recurred w/in 6 months (median 94 days)

3. Longer remission w/ boarded surgeon

4. Recurrence despite clean margins

Radiation + Sx

1. Refer for tx

2. Useful in combo w/ sx

3. Recur 50-80%

4. Cats w/ 1 sx before radiation have longest dz free interval of 470 days

Chemo

1. Doxorubicin/Cyclophosphamide

2. Use in cats w/ non-resectable and/or metastatic dz

Median survivial 286 days
Sx alone:

Median survival w/ sx – 576 days

Mets 22.5%

Radiation + Sx

Median survivial w/ sx and radiation – 730-900 days

Mets 10-25%

BOWEL ADENOCARCINOMA

ELECTRIC CORD BITE

TOXOPLASMOSIS

· Toxoplasma gondii

· Cat is definitive host

· Roaches and flies may have a role

· Cat eats cyst, trophozoite or oocyst and bcomes infected to shed for 10-14 days.

· Oocyst takes 1-4 days to become infective.  Then is ingested and infects the gut cells.

· High risk cats: Young cats that go out and hunt

· Signs:

Usually subclnical !!!

Abortion (sheep)

Encephalitis

Ocular lesions

D+

Hepatitis

Myocaridits

Pneumonia

High mortility in rabbits

· Distemper in dogs

· Exposure in humans:

Poorly cooked meat

Conatmination of food/ water

Cat contact

Gardening

· Congential dz

Encephalitis

Chrioretinitis

Hydrocephalus

Convulsions

Retardation

Epilepsy

· Acquired

LymphadenopathyMaculopapular eruption

Mayalgia

Arthalgia

meningoencephalitis

Prevention:

Public education, prevent cats from hunting, garden w/ gloves, have husband dispose cat litter, fly/roach control, wash hands after handling raw meat, give cats commercial cat food only, dispose of litter daily, control strays

EXOCRINE PANCREATIC INSUFFICIENCY

Deficient in pancreatic digestive enzymes causing maldigestion and malabsorption, rare in cats

Signs: polyphagia, weight loss, pass increased amt. of feces, anemia

Dx: examine feces, TLI

Tx: commercial pancreatic enzymes

RABIES

Rhabdovirus (enveloped, ssDNA), acute viral encephalomyelitis, many ecotypes based on geographic location, transmitted in saliva, variable incubation (14-90 days)

HYPERTENSION DETACHED RETINA

· Bilateral serous detachment due to retinal hemorrhage

· Dx: measure blood pressure
Dx: and Tx: cause of hypertension (1º cardiac, hyperthyroid, 2º renal)

INTUSSUSSCEPTION

· Found when one segment of bowel is hypermotile, can see with mass lesions

· Cause partial / complete obstruction; distention proximal

· Signs: lethargy, anorexia, vomiting, diarrhea

· Dx: examine oral cavity, base of tongue for linear foreign bodies, abdominal palpation, endoscope, Rads (accordion pleats), U/S

Tx: fluids, surgical correction +/- resection

NASOPHYARYNGEAL POLYP

· Benign, smooth pedunculated growths of fibrous connective tissue found in external auditory canal

· Signs: signs of otitis media, obstruction of canal, 2º bacterial otitis

· Dx: visualize polyp in oral cavity (hard to see otoscopically), rads, CT
Tx: surgical removal

PEMPHIGUS

· Autoimmune skin disorder, uncommon in cats

· Forms: Vulgaris, Foliaceus, Erythramatosis

· Signs: erosions, ulcerations, can see on ear pinna

ACETAMINOPHEN TOXICITY

· Hepatotoxic (hepatic necrosis), small safety margin

· Signs: shortly following exposure, depression, anorexia, vomiting, methhemoglobinemia, cyanosis

· Tx: N-Acetylcysteine, supportive

STEATITIS

· Aka – pansteatitis, yellow fat dz.

· Young, obese kittens fed large amounts of unsat. fatty acids

· Inflammation of adipose tissue, deposit ceroid pigments

· Signs: anorexia, pyrexia, abdominal / thoracic pain, methhemoglobinemia, cyanosis, facial edema
· Tx: restricted unsat. FA diet, Vit. E supp.(α-tocopherol)

SALMONELLOSIS

· Acute diarrhea without septicemia, rare in cats

· Many asymptomatic carriers, abortion if pregnant, rare conjunctivitis

· Tx: TMS, ampicillin, fluroquinolones, 3rd gen. cephalosporins

CHYLOTHORAX

· Accumulation of chyle in pleural cavity

· Often idiopathic, can be from rupture of thoracic duct

· DDx. For FIP

TRANSITIONAL CELL CARCINOMA

· Urinary tumors rare in cats due to ↓ carcinogenic tryptophan metabolites

· TCC most common of lower urinary tract, solitary or multiple in ureter, bladder, prostate, urethra

· Highly invasive, freq. metastasis


· Tx: Sx. Debulk, follow with Chemo: (Mitoxantrone) + nsaid (piroxicam)

NEPHROLITHIASIS

· Urolith, calculi, found in kidneys

· Signs: hematuria, dysuria, pollakiuria, stranguria – lead to FLUTD

· Stones: struvite (60-70%), Calcium oxalate (10-20%)

· Tx: fluids, dietary management based on stone type (acidify struvites, alkalinize calcium oxalate)

PANLEUKOPENIA VIRUS CEREBELLAR HYPOPLASIA  (Parvovirus)

· Aka: Feline Infectious Enteritis, Feline Distemper

· Destroys actively dividing cells (bone marrow, lymphoid, intestinal epith.)

· Young ones – affects cerebellum and retina mostly

· Pregnant queens – transplacental – abort, early embryonic death, stillborn

· Kitten in perinatal period – cerebellar hypoplasia

· Signs: most subclinical, less than 1yr., fever, anorexia, vomiting, die in 24hrs.

· Dx: Neutropenia, lymphopenia, FPV antigen in feces

· Tx: Supportive
Px: vaccination (ML and killed)

CRYPTOCOCCOSIS  (Cryptococcus neoformans)

· Systemic fungal dz. affecting resp., CNS, eyes, skin (esp. face and neck)

· Transmit: yeast in soil, inhale spores / contaminate wounds

· Signs: upper resp. (sneezing, nasal discharge, polyps, roman nose (swelling on bridge of nose)
Also see CNS signs and ocular lesions

OTHER FUNGAL RESPIRATORY DISEASES

· Blastomycosis (B dermatidis) – resp., CNS, lymph nodes

· Histoplasmosis (H capsulatum) – disseminated infection

· Aspergillus (A fumingatus) – resp. and intestinal forms (assoc. with feline infectious enteritis)

· Candidiasis (C albicans) – rare, see resp., oral, eyes

· Coccidiomycosis (C immitis) -  rare resp., usually dermatologic

TAURINE DEFICIENCY

· Cats require Taurine in diet (not contained in canine diets)

· 2º Dilated cardiomyopathy due to loss of contractility

· Central retinal degeneration (cones>rods)

· Tx: Appropriate dietary management

AMYLOIDOSIS

· Dz. of renal glomerulus, deposition of amloid fibrils in mesangium and capillary wall, formed by polymerization of protein subunits in β-pleated sheet, resistant to proteolysis

· May be assoc. with cancer and inflamm. dz.

· Signs: proteinuria, inactive sediment, loss of renal functional renal mass

· Tx: controversial, ID and remove underlying process, rehydrate, manage CRF

      DMSO – solubilizes amyloid, ↓serum amloid precursors (SAA), ↓inflamm./fibrosis

BABY FOOD DIET MALNUTRITION

· Lacks Taurine in diet

POLYCYSTIC KIDNEY

· Cyst replaces renal parenchyma, uncommon

· Asymptomatic- - progressive renal failure, pyelonephritis

· Dx: Rads, U/S, surgical explore
Tx: none, supportive, Sx. removal

PLAGUE  (Yersinia pestis) - Zoonotic

· Signs: acute high fever (105º), pneumonia, lymphadenitis, rapidly lethal

· Flea vector
Dx: blood culture, FA of lymph node
Tx: Streptomycin / Tetracycline

SPINA BIFIDA

· Failure of fusion of the halves of the dorsal spinous processes

· Can occur with protrusion of cord (myelocele) or membrane (menigocele) or both

· Common in lumbar region – hindlimb weakness, fecal/urine incontinence, flaccid anal sphincter

· Dx: Rads / myelogram 
Tx: none, poor prognosis

HYPERVITAMINOSIS A

· Common in cats fed predominantly a liver diet

· Signs: bony hypertrophy, ankylosing spondylosis, squamous metaplasia

· Dx: Rads
 Tx: diet mod., poor prognosis if severe, will not change present condition

GRISEOFULVIN TERATOGENICITY

· Antifungal drug used for dermatophytes

· At high dose: GI, carcinogenic, bone marrow dyscrasias, teratogenic (if given to pregnant queens)

LIVER FLUKES  (Platynosmum fastosum)

· Small fluke in bile ducts

· Cycle: IH: snail, lizard eats snail, cats eat lizards

· Signs: anorexia, vomiting, diarrhea, icterus

· Tx: Praziquantel (Droncid)

REPRODUCTIVE DISORDERS

· Seasonally polyestrus, induced ovulator

· Abortive

· Herpes (viral rhinotracheitis), FIV (via semen), FIP (in-utero transmission), FeLV (in-utero), Panleukopenia (parvovirus)

· Bacterial : Brucella, Salmonella cholera suis (eat dead infected neonates)

· Protozoa: Toxoplasma

· Misc: Taurine def., chromosome error, poor maternal environment (↓progesterone/placenta)

· Ectopic pregnancy – incidental

· Uterine torsion – common in late gestation

· Dystocia – rare (3%), due to primary inertia

· Metritis – usually due to retain placenta (E.coli, staph, strep), see serosanguinous-purulent discharge

· Mammary Gland – mastitis, benign hypertrophy, malignant carcinoma

TRAUMA

· Emergencies: heart, respiratory, poss. wounds from hemorrhage

· Shock organ: Lungs

HEARTWORM  (Dirofilaria immitis)

· Usually only 1-2 worms

· Signs: upper respiratory signs, anorexia, lethargy, resp. distress, vomiting, wt. loss, death

· Right heart failure / Caval syndrome rare

· Tx: surgical removal, symptomatic with steroids, controversial thiacetarside (cause pulmonary edema-death)

· Px: Heartguard (ivermectin), Interceptor (milbemycin oxime)

OVINE /CAPRINE  (2%)
Internal parasites of sheep

· Tapeworms – Moneizia expansa infects lambs

· Liver fluke – Fasciola hepatica only seen in autumn; wet areas, snail

· Nematodes – causes gastroenteritis; lambs and goats of any age are most vunerable

a. Ostertagia circumcincta most important

b. Haemonchus controtus is most pathogenic (anemia and death)

c. Trichostrogylus axei – infects cattle and horses as well as sheep

· Control:

a. Benzimidazoles – act by affecting tubulin polymerization; only one to kill nematode eggs

b. Levamisole and morantel – act on acetylcholine receptors

c. Ivermectin and moxidectin – affect Cl ion movement in the gamma aminobutyric acid receptors

Strategic worm Deworming

1. Before and after parturtion have (( egss. Move to pasture that is clean for newborn babies.  Deworm every 3-4 weeks w/ effective wormer for

a. largest animal in the group (not average)

b. Injectable (Levamasol) for sheeps only

c. All other wormers should be given orally

d. Annual rotation only

e. Sheep should never be kept on same paddocks as goats or follow goats on a grazing rotation

f. Use clean pastures – a single tx when ewes are taken inside or before turn out shoul suffice for worm control

g. Tx lambs at the end of June and move to a clean pastue

h. Spring suppression – it takes about 3 weeks for ingested larvae to develop into egg-laying adults, lambs and ewes can be used to ‘clean’ contaminated pastrue by tx them every 3 weeks from turn out;  the last dose is in June to ensure that pasture infectivity has reached a low level

2. After birth, fast female for 12 hours if bendemedazoles  - ( rumen juice and enhances drug

3. Keep in paddock for 72 hours.  Larvae are killed but eggs are expelled

4. The put on safe pasture.  Do at 3 week intervals w/ the same dewormer for one year.  Don’t rotate.  Change to a completely different class.

Tactful deworming

Don’t deworm on conenience (shearing, foot care).  Worm 7-14 days after a rain.  Based on weather.  

Measure eggs/gram (> 500 eggs/gram w/ McMasters in spring or > 1000 eggs in fall

Ectoparasites

· Blowfly – Lucilia sericata, caesar; lay eggs in response to fleece rot

· Nasal bot fly – Oestrus ovis; deposit larvae on nose of sheep; characteristic nose rubbing and nasal discharge that may look like scrapie

· Head fly – Hydrotaea irritans; causes ‘broken head,’ lesions, especially in horned Scottish Blackface; injuries are self-inflicted by avoiding the fly; blood feeder

· Sheep scab – Psoroptes ovis; wool loss, highly infectious allergic dermatits caused by excretory products of this mite; can cause epileptic seizures

· Psoroptic ear mites – subpopulation of the scab mite (above); non specific signs

· Lice – Bovicola/Damalinia ovis, Linognathus ovillus;  wool biting and fleece staining

· Sheep Ked – Melophagus ovinus
Dicrocoelium dendriticum 

· ‘the lancet fluke


· Bile ducts of sheep in NE US, sheep farming countries

· Land snail


· Ants via slime balls, work way to brain of ant


· Sheep eat ants on top of grass after crazy episode in AM


· Biliary hyperplasia, cirrhosis, scarring of liver surface, distension of bile ducts, anemia, edema, emaciation


Fasciola hepatica, ‘the liver fluke


· Bile ducts of cattle, sheep, goats and other ruminants


· Leaf-shaped & cone-shaped projection, egg has yellow shell

· Skin covered with tiny spines (can barely see)

· Tip of cone has oral sucker

· Ventral sucker at level of shoulders


· Water snail


· Vegetation below water level


· Metacercariae are swallowed by the cow when eaten or when stirred up and drank, Excyst and become juvenile flukes in the duodenum


· Acute fascioliasis- sheep, ‘traumatic hepatitis’ caused by migrationof large #s of juvenile flukes ‘Black Dx’ DEATH

· Chronic fascioliasis – sheep & cattle, migratory tracts cause hepatic fibrosis, thrombus

· Hyperplastic cholangitis – biliary mucosa becomes permeable to albumin

· Pipestem Liver – Calcification of bibrotic lesions develop



· Most pathogenic fluke of cattle in US, major cause of liver condemnation, causes ‘Fascioliasis’, ‘Liver Rot, or Liver Fluke Dx,’

· Best known fluke

Taenia ovis

Cysticercus ovis
· Mutton tapeworm

· Measly mutton


· Adult: Small intestine of dogs

· Metacestode:  musculature of sheep and goats


· Armed, TTT egg, metacestode is a Cysticercus


· Sheep and goats

· Same as above only eggs are ingested by sheep.  Cysticercus within ovine musculature  is called ‘measly mutton’  Dogs are infected by ingestion of raw, poorly cooked measly mutton.Cysticercus evaginates, scolex attaches and tapeworm begins growth

Multiceps multiceps sheep coernurus tapeworm of dogs 

Coenerus cerebralis ‘gid or staggers or sturdy bladderworm of sheep’
Adult: small intestine of dogs

Metacestode: brain and spinal cord of sheep or goats
Armed Taeniid, TTT eggs, 14-20 branches Coenurus found in nervous tissue of intermediate host. A large flid filled baldder contains several hundred invaginated scolices attached to the wall of the tissue capsule.
Sheep and goats

Adults in host. Gravid proglottids shed daily in feces or migrate to anus.  Proglottids motile and rupture realeasing 1000s of eggs.  Eggs ingested by sheep. Eggs hatch in intestine and oncosphere is released. Onco penetrates intestinal mucosa and enters circulation. Larval tapeworm migrates to brain and spinal tissue, leaving winding yellow-grey streaks.  Coenurus develops in brain or spinal cord. Dogs eat.
Acute meningoencephalitis may develop in lambs. Development of 1 or 2 coenuri in the brain. Sheep will demo neurological signs AKA 

· ‘gid’ or ‘sturdy’ or ‘staggers’

· Cyst in brain. Sheep holds head to one side and turns in a circle toward affected side

· be blind in one eye on opposite side lower head and step high. 

· May have jerky or staggering gait

· Paralysis


Facultative myiasis


· Contaminated wounds on sheep, cattle, goats, dogs, cats & wild mammals


· House fly, blow fly or flesh fly
Females lay eggs in decomposing flesh (contaminated wounds)

· The anterior  (pointed) end of the larva has a pair of oral hook.
· The posterior end have spiracles.


· Cutaneous myiasis is called Strike or fleece rot in sheep
Surgical maggots

Oestrus ovis       

· Nasal bot fly


· Nose of sheep and goats


· Adults dark gray w/ small gray spots

· L have 2 large black oral hooks on anterior end


· Modified complex meta

· Females deposit L, not eggs

· Lay on nostrils of sheep

· L develop in nasal & frontal passages

· Sneezed out and begin again


· L and Adults are pathogenic 

· You’ll find sheep w/ noses to the ground to prevent adults from laying larvae

· Produces ‘False GID’


Psoroptes ovis, Psoroptes bovis, Psoroptes equie

· Scabies mite, scab mite of large animals


· Skin surface of sheep, cattle and horses


· Long, jointed pedicels (stalks)
Non-tunneling mite/non-burrowing mite. Live entire life cycle on skin


· Causes SCABIES

· Reportable to USDA

Highly contagious that spreads rapidly from sheep to sheep.  Sheep will have patches of skin exposed.. Very pruritic.
Dystocia in sheep – see page 193

· Caused by:

a. Ring Womb – clover toxicity, need to lacerate cervix or do C-section if cervix does not dilate using lots of lube; pick up hind legs

b. Overcondition can cause mal-P,P, P

c. Undercondition – pregancy toxemia in ewes get ketone body buildup, occurs before parturition

d. Malpresentation, position and posture not as common except in excessively fat ewes

e. Uterine inertia can occur

· Dystocias cause:

a. Decrease in lamb survival 

b. Mess up thermoregulation in lambs, especially w/ hypoxia

c. Mothering ability decreases in ewe w/ dystocia

d. More common in meat breeds (Merinos, Rambuleaux)

· Need to cull if dystocia

· Induce w/ Dexamethasone b/c no  longer CL dependent – will give birth w/in 48-72 hours

· Remember to check for other lambs b/c multiple births

Dystocia in doe 

· Can very easily rupture uterus – be very gentle and use lots of lube

· Incomplete cervical dilation is common

· Use same principles as in cow to remove

· Induce when >140 days w/ PGF2( b/c CL dependent

· Can also give Dexamethasone for kids

Pneumonia

Determine whether acute or chronic:

DDx for acute pneumonia in sheep:

a. Bacterial – pasteurellosis; Pasteurella hemolytica; Mycoplasma ovipneumonia

b. Parastic pneumonia – ‘Husk’; Dictyocaulus filaria and Muellerius cappillaris;
c. Mechanical pneumonia – misuse of drenching gun

 DDx for chronic pneumonia in sheep:

a. Ovine progressive pneumonia (Maedi, Maedi-visna)

b. Jaagsiekte – pulmonary adenomatosis;  neoplasma or growth which is contagious and transmissible in sheep in Iceland

c. Parasitic pneumonia – see above

d. Caseous lymphadenitis

e. Post dipping pneumonia

f. Enzootic pneumonia

g. Meliodosis

h. Johne’s dz – chronic wasting

Ovine chronic progressive pneumonia

· AKA Maedi or Maedi-Visna

· Visna – dz of the nervous system

· Non-oncogenic ovine retrovirus

· Signs:

a. Chronic pneumonia

b. Arthritis

c. Mastitis

d. Ill thrift

Pasteurellosis

· Pasteurella hemolytica
· Two manifestations:

a. Pneumonic pasteurellosis – most common which occurs in all ages

b. Septicemic – very young lambs

c. Mastitis

· Carried in oropharynx and tonsils of healthy sheep and goats; increased prevelance in stress (climate or management) or poor ventilation

· Rapid onset and short course

· Sudden death, fever, cough, resp distress

Coccidiosis

· Sheep and Goats both – Eimeria caprovina
· Goats – Eimera
· Sheep – Eimeria ovinoidalis and crandallis
· D+, dehydration, wt loss and weakness

Sulphonamides, Amprolium, Monensin (narrow safety margin), Salinomycin, Decoquinate

LAMENESS

Nematode gastroenteritis

· Ewes pass large numbers of worm eggs onto the pasture over a period of several weeks around parturition – known as Periparturient egg rise (PPER) which is an important source of pasture contamination

· Goats do not build up an effective immune response against trichostrongylid worms so remain susceptible to dz  throughout their lives

· Lambs are most susceptible – causes profuse watery D+

· Tx in sheep in ivermectins

Tx in goats (metabolize some anthelmintincs more rapidly than do sheep and elevated dose rates are sometimes required to obtain a satisfactory level of control

Pregnancy toxemia

· Negative energy balance due to hypoglycemia and ketonemia causing an accumulation of acetoacetate, beta-hydroxylation and acetone in the blood

· Caused by a falling plane of nutrition especially in the last month of pregnancy in ewes bearing twins and triplets

· Sheep show encepthalopathy w/ blindiness, muscle tremor, convulsions, metabolic acidosis and clinical course of 2-8 days, usually terminating fatlly unless treated early

· Will see elevated BHBA in aqueous humor of sheep

· HIGHLY FATAL in sheep

Contagious foot rot

· Dichelobacter nodosus
· Source is lesion discharge from other infected sheep

· Merino breeds most susceptible

· Highly contagious w/ higher rate in warm, wet conditions

· Shows inflammation of the skin at the skin-horn junction in the interdigital area w/ underrunning of the soft horn, will progress to underrrunning of the hard horn and inflammation of the sensitive laminae

· Distinct foul smelling exudate (small in amount)

· Protease test for strain virulence

· Topical tx w/ bactericides, parenteral Abs, vaccination & culling

· In goats, there is severe interdigital dermatits, but rarely underrunning of horn of the sole

Enterotoxemia of suckling lambs

· Caused by Clostridium spp (most common is Type C in North America)

Yellow lamb disease 
· Clostridium perfringens Type A; 

· reported in lambs in California; 

· causes hemolytic dz of acute onset of severe depression, collapse, mucosal pallor, jaundice, Hburia, dyspnea & severe abdominal pain

Lamb dysentery
· Clostridium perfringens Type B and in young lambs Type C
· Type C occurs mainly in North America
· Can involve goats – cold weather
· Tends to increase in incidence as the lambing progresses
· Case fatality can reach 100%
· Ingested from soil and fecal contamination - ( & ( toxin
· Can cause sudden death – abdominal pain, brown, fluid feces w/ blood, tenesmus
· Pine – older lambs have chronic abdominla apin and reluctance to suck but no D+
· Major lesions in all species is a hrmorrhagic enteritis w/ ulceration of mucosa
· Vaccine – there is cross protection between Type B & C
· Antiserume immediately after birth during outbreak
· Vaccinate dams for long term protection
Overeating Dz or Pulpy kidney

· Acute toxemia from epsilon toxin produceing vascular and nervous tissue damage
· Affects lambs 3-10 weeks old and goats of all ages
· Affects animals in good condition and on a rising plane of nutrition
· Rapid course w/ D+, depression, convulsions – often found dead
· Adult goats show more chronic dz w/ abdominal pain and bloody D+
· Hyperglycemia and glycosuria in sheep
Colibacilosis

· E coli strains from D+ lambs and goats are not generally toxigenic
White Muscle Dz

· Subacute enzootic muscular dystrophy
· AKA Stiff lamb dz in young lambs
· Caused by Selenium or Vit E deficiency
· Found in sternal recumbancy and unable to stand or will show weakness
· Stiff, goose stepping gait
· Muscle tremors
· Dyspnea w/ labored and abdominal type respiration
· Flying scapula – upper borders of scapula protrude above the vertebral column and widely separated from the thorax
LAMB DYSENTERY

ORF – Contagious Pustular Dermatitis; Contagious Ecthyma, Scabby mouth

· Contagous to humans

· Scabs around mouth, nostrils, eyes and udders

· Pox virus

· High morbitity, low mortality

· No specific tx

INFERTILITY

TETANUS

ENTEROTOXEMIA of ADULT SHEEP 

POLIOENCEPHALOMALACIA

VERMINOUS PNEUMONIA

LACTIC ACIDOSIS

HYPOCALCEMIA

RUMENITIS

CHLAMYDIAL POLYARTHRITIS

ENZOOTIC ABORTION OF EWES

EPIDIDYMO-ORCHITIS

CALCULOSIS

VIBRIOSIS

PARATUBERCULOSIS

TOXOPLASMOSIS

LEPTOSPIROSIS

CHRONIC COPPER POISONING

HEMORRHAGIC ENTEROTOXEMIA

MALIGNANT EDEMA

SCABIES

LISTERIOSIS

CONTAGIOUS AGALACTIA

BRUCELLOSIS

BLUETONGUE

SALMONELLA ABORTION

ECHINOCOCCOSIS

ANAPLASMOSIS

BORDER DISEASE

LEAD POISONING

SCRAPIE

RABIES

HYDROCYANIC ACID POISONING

UREA POISONING

TULAREMIA

ANTHRAX

CAPRINE ARTHRITIS and ENCEPHALITIS

CASEOUS LYMPHADENITIS

Exotics (3%) / Pet Birds (3%)
RABBITS

Can’t chew properly.

MALOCCLUSION

MISC:   inherited disease, teeth (incisors, PM’s, M’s) grow throughout life;  can cause tongue or buccal lesions;  young rabbits may damage incisors by biting cage and pulling (differentiate from genetic); genetic problem seen at 3-8 weeks old. Mandibular prognathia most common (overgrown incisors)

TX:  can cut with bone or wire cutters;    cull.

Mass on a body part, history of bucks fighting.

ABSCESSES

ETIOLOGY:  from Pasteurella; on any body part at any age; when bucks fight, often get abscesses.

PATHOPHYSIOLOGY:   may lead to septicemia, death, bronchial congestion, tracheitis, splenomegaly, subcutaneous hemorrhage. Heterophils (instead of neutrophils) cause caseous exudate

DX:  culture and sensitivity

TX:   Sx. debride, drain abscess and give antibiotics if a pet.  Recurrence is common.  If in colony ( cull!!!

Rhinitis (snuffles), acute airway and mm inflamm.,  pneumonia, otitis media, conjunctivitis, abscesses, mastitis, genital infections, septicemia, vaginal discharge, dental disease, head tilt.

PASTEURELLOSIS

MISC:   highly contagious; spread by direct & indirect contact; little immunity after infection;  carriers.

DX:  culture and sensitivity;  ELISA on nasal swab.

TX:  enrofloxacin BID for 20-30 days, TMS.

Head shaking, ear flapping, scratch at ears, possible eye muscle spasm, may lose flesh, fail to produce, CNS (if secondary infection), serous thick crusts.

OTOACARIASIS

MISC:   ear mites  (psoroptes cuniculi);  fur mites (cheyletiella & ustrophoris) get intense pruritis.

TX:  ivermectin or .5% malathion dip.

Anorexic, weight loss, die within 3-4 weeks.

GASTRIC TRICHOBEZOARS

MISC:   rabbits groom themselves constantly so hair accumulates in stomach.

TX:  10 ml pineapple juice;  feed roughage to help carry hair out;   hair chewing of pelt ( increase fiber in diet, entertainment for boredom, .25% magnesium oxide.

Off feed, listless, dyspneic, fever (104-105).

PNEUMONIA

MISC:   adults or young;  often secondary to enteritis complex;  p. multocida, klebsiella pneumoniae, bordatella bronchiseptica, staph aureus, pneumococci;  URT often first.

CAUSES:  poor ventilation/sanitation, nesting material, obligate nasal breathers, ↑problems with ammonia.

DX:  clinical signs, lesions.

NECROPSY:   bronchopneumonia, pleuritis, pyothorax, pericardial petecchiae.

TX:  oxytetracycine, chlortetracycline, slow release penicillin, chloramphenicol.

Posterior paresis/paralysis, urinary and fecal incontinence.

FRACTURED LUMBAR SPINE

TX:   dexamethasone  (paralysis after 1-2 weeks (  euthanasia)

MISC:  due to improper handling, clinical signs resolve in 3-5 days as swelling decreases.

Stretch out, increased respiratory rate.

HEAT STROKE

TX:   immerse in cold water in heat of day.

MISC:   need access to cool water and good ventilation.

Urinary incontinence, posterior paresis, stiff rear gait.

ENCEPHALITIS

MISC:   encephalitozoon curuculi;  nonsupparative meningoencephalitis and astrogliosis.

TX:   fenbendazole

STERILATION

MISC: Uterine adencarcinoma is #1 neoplasm

FERRETS

Anemic.

ESTROGEN TOXICITY

MISC:   aplastic anemia;  associated with bone marrow suppression;  stay in estrus for six months if not bred.

TX:   stabilize with GnRH or hCG;  spay.

Respiratory distress.

PNEUMONIA

MISC:   e.coli, strep zooepidemicus.

Increased respiratory rate.

HEAT STROKE

MISC:  need access to cool water and good ventilation.

TX:   immerse in cold water.  Keep temperatures always between 40-65 degress F.

Mucopurulent ocular and nasal discharge, anorexia, rash on chin & inguinal area

CANINE DISTEMPER

MISC:   aerosol or infected secretion contact;  normal for 7-10 days then get signs;  100% mortality.

TX:  vax with MLV K9 distemper vaccine (at 8-10 weeks age, repeated at 10-12 weeks, then q 2-3 years).

         vax. reactions common – anaphylactic shock

Few days prior to whelping, depression, anorexia, coma
PREGNANCY TOXEMIA

MISC: unknown etiology

TX: add uncooked liver to diet

Generalized weakness, ataxia, lethargy, stupor, ptyalism, abnormal behavior

INSULINOMA

MISC:  hypoglycemia with hyperinsulinemia;  locally invasive

TX:  surgery (palliative).

Marked vulvar enlargement, symmetric alopecia, maybe pu/pd, especially females

ADRENAL TUMOR

MISC:  high estrogen, not cortisol (more common in females); hyperadrenocorticism associated with adrenocortical adenoma, nodular hyperplasia, or carcinoma.

DX:   abdominal palpation or ultrasound

TX:  Unilateral – adrenalectomy (right side difficult, wrapped around vena cava)

         Bilateral – medical management


FOREIGN BODY

- same as cat, like linear foreign objects

HAMSTERS

TRAUMA

-stepped on a lot, be careful

MALOCCLUSION

MISC: only incisors are hypsodontic and cause probs.

Diarrhea, dehydration, anorexia, depression, death, wet tail, especially weanlings 3-8 weeks old.

PROLIFERATIVE ILEITIS

MISC:    regional enteritis;  maybe campy jejuni;  hyperplasia of ileal epithelium ( partial stenosis ( obstruction, intussusception, impaction; a.k.a. wet tail / regional enteritis / ileal hyperplasia.

DX:  fecal cytology 

TX:   tetracycline, kaolin – pectin

SALMONELLOSIS

MISC: very high mortality
UROLITHS

-uncommon

RATS and MICE

TUMORS

MISC:   mouse:  mammary adenocarcinoma > fibrosarcoma;     rats: fibroadenoma of mammary glands

Open cut on body or limbs

WOUNDS

MISC:  often fight at night ( head, perineum, lumbosacral skin;  get secondary amyloidosis from chronic infected wounds.

Respiratory problems, otitis media, abscesses anywhere

PNEUMOCOCCAL and PASTEURELLA PNEUMONIA

MISC:   PASTEURELLA PNEUMOTROPIA:   opportunisitc subclinical carriers;  severe pneumonia; from poor housing;   .

MISC:   PNEUMONIA:   strep pneumoniae, corynebacterium, sendai virus, bordatella bronchiseptica

TX: oxytetracycline, chloramphenicol, enrofloxacin

GUINEA PIGS

Unsteady gait, painful locomotion, gum hemorrhage, costochondral junction/, joint swelling, emaciation, teeth loosen (maloclude, fall lingually)

VITAMIN C DEFICIENCY

MISC:   cannot convert L-glulunolactone ( L-ascorbic acid;  cannot store it;  check milling date on food;  vitamin C good for 3 months only

TX:   vitamin C in parsley, cabbage, kale, green pepper

BACTERIAL ENTERITIS

MISC:   Typhlitis common, usually clostridium, some salmonella

DX:  fecal culture / gram stain

HEAT STRESS

Diarrhea, death in 3-7 days

ANTIBIOTIC TOXICITY

MISC:   because overgrowth of clostridium difficile;  enterocolitis;  don’t use gram positive spectrum

β-lactam antibiotics (like penicillin, lincomycin, erythromycin, tylosin)

TX:   use instead broad spectrum antibiotics, parenterally, not oral, use caution

Anorexia, adipsia, muscle spasms, coma 

PREGNANCY TOXEMIA
MISC:   predisposed = obesity, anorexia from stress, larger than normal liver


normal Ca=10, Ca:P ratio 2:1

DX:  aciduria, proteinuria, hyperlipemia

TX:  propylene glycol PO, calcium gluconate IP, parenteral corticosteroids

DYSTOCIA

MISC:   myometrial defect, metabolism abnormal;  decreased calcium, too small pelvic, no birth canal dilation, fetal oversize. Pelvic bones fuse @ 6 months, so if not bred prior, canal not adapted

DX:  rads, ultrasound, check for vaginal discharge or systemic illness

TX:   oxytocin

TURTLES

most pathogens are gram(-), very slow metabolism

Tx: injectable Ab. (fluoroquinolones, aminoglycosides, 3rd gen. cephalosporins

Palpebral edema (swollen eyelids), thickened discharge from eyes, chronic respiratory problems, renal disease signs

HYPOVITAMINOSIS A

MISC:   need a diet high in beta carotene;  squamous metaplasia so eyes get swollen and closed; thickened discharge from eyes, swollen eyelids, resp. tract, ear canals.

TX:   soaks to let turtle drink and wash eyes;  administer vitamin A (via cool liver oil) or vitamin A found in fruits and insects, surgical debridement.

Open mouth breathing, dyspnea, bubbles out nose

PNEUMONIA

MISC:   aeromonas, pseudomonas

DX: Rads (3-views) need cranial-caudal to separate out lungs

TX:   improve husbandry (increase temperature);  nebulize antibiotics with saline and acetylcysteine;   parenteral antibiotics

Clinically normal, cannot eliminate from turtles or shells

SALMONELLOSIS

MISC: normal flora, need good hygiene

SOFT SHELL DISEASE

Anorexia, lethargy, petecchia on shell and skin

SEPTICEMIA

MISC:   aka SCUD;  liver necrosis;  citrobacter freundii (synergy with serratia spp);  if erthema and pitting of shell with ulceration, then benecta chiniova

TX:   good sanitation, chloramphenicol  (if citrobacter);   topical iodine (if benecta)

SNAKES

Petecchiae in oral cavity, caseous material in dental arcade

ULCERATIVE STOMATITIS

MISC:   aeromonas and pseudomonas (normal flora) + gram +/- cocci, Aka: mouth rot

TX:  debride, irrigate with antiseptic, antibiotics, supportive treatment;  if ulcer/granuloma ( surgery;  supplement with vitamin A and C

Open mouth breathing, dyspnea, bubbles out nose

PNEUMONIA

MISC:   aeromonas, pseudomonas

TX:   improve husbandry (increase temperature);  nebulize antibiotics with saline and acetylcysteine;   parenteral antibiotics

Respiratory distress, lethargy, convulsions, incoordination, ventral abdominal petecchia

SEPTICEMIA

MISC:  trauma, local abscesses, parasites ( aeromonas, pseudomas

TX:  isolate; antibiotics

IGUANAS

INJURY

ABSCESSES

MISC: need surgical debridement to eliminate

MOUTH ROT
BLADDER STONES

MISC:  gout ( urate microcrystals

TX:  allopurinol, cystotomy

Pathologic fractures, limb deformity
METABOLIC BONE DISEASE

MISC: 2° Nutritional hyper PTH, due to bad diet

TX: needs UV-B light source, green veggies, calcium source
PRIMATES

Watery or mucoid diarrhea; +/- blood-tinged feces, rapid dehydration, emaciation, prostration, +/- rectal prolapse.

GASTROENTERITIS

MISC: if bacterial, get shigella, salmonella, yersinia, campylobacter, +/-e-coli / pseudo / aerobacter.  C/S and death from hypokalemia, metabolic acidosis, +/- entaemoba histolytica 9see cysts).  +/- giardia (tx = metronidazole).

TX: LRS, K+, B vitamins, lytes, antibacterials (TMS).

Show sickness from other diseases (infectious).

VITAMIN C DEFICIENCY

MISC:  succumb to infectious diseases before C/S of deficiency appear; vitamin C stable for 3 months after packaged (in monkey feeds); need 4 mg/kg vitamin C to prevent scurvy;  

TX:  citrus fruits or pediatric vitamins.

Cold sore-like lesions; death (humans, too).

HERPESVIRUS B

MISC:  transmitted by DIRECT inoculation via vite or scratch; in old world macaques causes mild cold-sore like lesions; in man or aberrant non-human primate host: fatal encephalitis, 

PREVENTION:  protective clothing and serolocial testing of macaques.

Disseminated granulomas in lungs, liver and spleen.

TUBERCULOSIS

MISC:  old world monkeys more susceptible; usually get from man;

DX:  .1 cc undiluted mammalian old tuberculin (MOT) given intradermally in eyelid or abdominal skin ; read at 24, 48, 72 hours for reaction (max at 72 hours); test yearly.

TX: tuberculostat (isoniazide), euthanasia

Pneumonia, +/- death; nonpruritic exanthematous rash on chest and lower portions of body; +/- conjunctivitis.

RUBELLA (measles)

MISC:  transmitted from MAN to monkey; a.k.a. measles; can be fatal; may cause interstitial giant cell pneumonia, rhinitis, conjunctivits.

TX:  vax using MLV., no treatment 

PET BIRDS

ANATOMY/PHYSIO (variations)
Cere – dorsal surface of upper bill, color may indicate sex

Choana – slit opening between nasal cavity and oropharynx, rimmed by papillae (can become blunted in respiratory infections and hypervitaminosis A

Trachea – complete rings (use non-cuffed ET tubes)

Syrix – tracheal bifurcation, voice box, common site for fungal infections

Lungs – paired, non-expansable, air moves past for O2 exchange

Air sacs (9) – 2 cervical, 1 interclavicular, 2 cranial thoracic, 2 caudal thoracic, 2 abdominal

Pneumatic bones – femur, humerus (don’t use for IO catheters, communicate with air sacs)

Respiration -  no diaphragm, 2 cycles for complete air movement

Keel / ribs act as bellows, active process req. skeletal muscle



              Lungs

           Out

       Air In    (inspiration)
                      (expiration)                  (inspiration)                       (expiration)




Abd. air sacs

 Lungs 

           Ant. air  sacs                   Out

GI – crop (outpouching of esophagus, cranial to thoracic inlet, food storage)

proventriculus (true glandular stomach)                 connected by isthmus

ventriculus (gizzard) grinding and mixing

Meckel’s diverticulum (junction of jejunum and ileum) remnant of attachment of yolk sac

Cloaca (coprodeum) common receptacle for GI, urinary, reproductive

Avians have ↑kappa, ↓mu opiod receptors, so butorphanal > morphine

Eye – complete bony ring surrounding, Iris has skeletal muscle (no menance reflex), Retina is avascular (nutrition supplied by vascular pectin)

Heart – rapid heart rate, high arterial pressure (>300mmHg) to maintain ↑ metabolic rate

Hepatoportal and Renal portal systems (rear limb injections may be eliminated by kidneys or first pass effect in liver (toxic) prior to having any effect

Ulna > radius (size) – for placement of Ext. fixators

Uropygial gland (preen gland) – dorsal to base of tail, can function for water repellent in waterfowl

Kidneys – no glomerular filtration, only active tubular secretion

DISEASES

MUSCULOSKELETAL
Abnormal conformation

Fractures

· Wing:  proximal- figure-8 wrap and body wrap, Sx. Stabilize

     Distal- figure-8 wrap

· Leg:  proximal- cage rest, modified Thomas splint, Sx. Stabilize

  Distal- modified Robert Jones bandage, tape splint, ball bandage

· Sx. Stabilization- IM pins, type I and II external fixators, +/- tie in, bone graft from keel

DERMATOLOGIC
Proliferative lesions on legs and toes, overgrown beak, crusting around beak and eyes

KNEMIDOCOPTES MANGE

· Scaly leg and face mite

· Dx: skin scraping

Tx: Ivermectin

Focal or generalized allopecia
FEATHER PICKING

· Assoc. with a large number of diseases – systemic, behavior, zinc tox., internal organ dz. (will pick over organ), dermatitis, yeast, bacterial, parasitic
RESPIRATORY
Difficulty breathing, anorexia
AIR ACCULITIS

· Psittacosis, Mycoplasma, aspergillosis, gram (-) bacteria, mites

· Dx:  rads, trans-trach. wash, laparoscopy, biopsy 

Tx: varies based on Dx.

Upper respiratory signs (discharge, sounds, anorexia)
ASPERGILLOSIS

· A fumigatus, A niger, in environment, transmit by inhaling spores, no direct bird –to-bird

· Dx: serology, Ag, Ab. presence
Tx: amphotercin B, intraconazole, nebulization

SINUSITIS

(same etiologies and treatments as air sacculitis)

GASTROINTESTINAL
regurgitation, crop statsis, poor digestion, wt. loss, diarrhea
CANDIDIASIS

· Candida albicans  (aka. Thrush), opportunistic pathogens

· Dx: fecal cytology (budding yeast)                Tx: Fluconazole

GI signs
ENTERITIS

· Numerous etiologic agents, usually with resp. or GI systems

· Dx:  cytology, gram / wrights stain, culture 
Tx:  systemic Ab.

wt. loss, diarrhea, feather picking, asymptomatic
GIARDIASIS

· Giardia psittaci

· common in budgies and cockatiels

· Dx: Fecal wet mount



· Tx: metronidazole, paromomycin,  NO Fenbendazole (causes aplastic pancytopenia=death)

oral mucosa swelling, copious thick mucus,, hyperkeratosis, erythema, blunted choana papilla
HYPOVITAMINOSIS A

· Psittacines on all seed diet, squamous metaplasia (salivary/mucous glands)

· Dx: history, culture, cytology (cornified squam. epith. cells, no immune response)

· Tx: dietary change and vitamin supp.

regurgitation
CROP IMPACTION

· Ingluvitis (crop inflammation) – impairment of normal crop motility

· Neonates: related to improper management, infection, dehydration, metabolic imbalance

· Tx: warm water crop gavage and massage

severe anemia, hypoproteinemia
MALNUTRITION/STARVATION

· Common with stress, dietary changes, high metabolic rates lead to rapid catabolism in few days

· Tx: rehydration, gavage feeding

crop stasis, dysphagia, regurgitation, vomiting, wt. loss, dyspnea
TRICHOMONIASIS

· Aka. Canker (doves/pigeons), Frounce (raptors), caused by Trichomonas gallinae
· Lesions: plaques in oropharyx, crop, resp. tract

· Dx:  wet mount, evidence of trophozoites 
Tx: metronidazole

UROGENITAL
tenesmus, hematochezia, tissue protrusion from cloaca
CLOACAL PROLAPSE

· Papillomatosis

· Viral etiology, poss. venereal transmission, assoc. with biliary/pancreatic carcinoma in Amazons

· Only New World parrots susceptible:  Macaws > Amazons

· Lesions: proliferative irregular masses of granular mucosal surfaces

· Dx: cloacoscopy/biopsy, direct visualization

· Tx: surgical removal, some spont. regress

· Sexually induced prolapse

· ↑abdominal pressure or cloacal irritation

· Signs:  excessive egg-laying behavior, seen in cockatiels, budgies, lovebirds

· Tx: resect necrotic tissue, preserve healthy tissue (keep moist), 2 transverse sutures across cloaca

straining, acute depression, +/-blood or no droppings

EGG BINDING

· Failure of egg to pass through oviduct at normal rate (ovary to shell gland=24hrs, shell gland to delivery=4hrs, egg interval=48hrs)

· Factors: smaller birds (budgies), oviduct damage, nutritional def., hypocalcemia, obesity, genetics

· Dx:  Rads (shelled egg)

· Tx:  unstable - fluids, steroids, oral calcium, heat, egg removal

               stable - oral calcium, fluids, oxytocin

· Egg Delivery: manual, ovocentesis, salpingotomy, salpingectomy (spay the bird, just the oviduct)

Lethargy, anorexia, ascites
EGG-RELATED PERITONITIS

· Follicle ovulated into body cavity, foreign body induces peritonitis

· Yolk stroke (protein embolism) possible, forms in brain, get neuro signs

· Dx: abdominocentesis and fluid analysis, yolk-colored plasma, leukocytosis

· Tx: Antibiotics., steroids, hormone therapy, fluids
Lethargy, anorexia +/-vomiting, poss PU/PD, (systemically ill)
GOUT

· Uric acid deposits in tissue

· Articular- UA crystals in joints, painful, add NSAIDS to Tx.

· Visceral- UA crystals within viscera, grave prognosis, euthanize

· 2º to renal dz., dietary (Ca, Vit. D imbalance)

· Dx: Rads (renal constipation, nephromegaly), endoscopy, biopsy

· Tx: fluids, antibiotics, dietary management, allopurinol, omega 3 FA’s
Malnutrition, repro failure, egg binding, osteodystrophy
PERSISTENT EGG LAYING

· Abnormal clutch frequency or egg interval, common in cockatiels in over-breeding practices

· Tx: environmental alteration to stop hormones (move cage, ↓day length, diet: ↓water and calories, avoid stimulating behaviors, leave eggs in nest) 

Hormone Therapy: HCG, leuprolide acetate
       Sx:  Salpingectomy (spay)

Lameness, abdominal distention
RENAL ADENOCARCINOMA

· Budgies over-represented

· Avian kidney: 3 lobes, ischiatic nerve runs between cranial and middle lobes

· Dx:  Biopsy, histopath.

Tx:  not effective

NEUROGENIC

Variable presentation - CNS signs
EEE, WEE, SLE, WNV

· Arbovirus, mosquito borne, encephalitis

· Dx:  Serology, immuno-histo-chemistry, FA, PCR
Tx:  supportive
Weakness, ataxia, tremors, muscle fasiculations, seizures
HYPOCALCEMIA

· African grays, chronic egg layers

· Dx: plasma calcium

Tx: calcium supp.

ENDOCRINE

Regurgitation, crop infections (GI obstruction); dyspnea, inspiratory squeak (tracheal obstruction)
GOITER

· Iodine def. leads to diffuse thyroid hyperplasia (lack of (-)feedback on TSH)

· Dietary caused by only seed diet

· Budgies>cockatiels>canaries>pigeons

· Tx: iodine supp. in drinking water

Bone malformations, splay leg chicks, pathologic fractures, rickets, beak malformations, crooked toes
NUTRITIONAL 2º HYPERPTH

· Metabolic bone dz., deficiency of Ca, P, Vit. D, or improper Ca:P ratio (norm=2:1)

· Tx: dietary management, poss. supplementation, fracture management

INFECTIOUS

Generalized respiratory and CNS signs
NEWCASTLE DZ.

· Velogenic viscerotropic Newcastle dz. (VVND), worst subtype

· Paramyxovirus type 1, highly virulent, REPORTABLE

· Dx:  history, virus isolation, histopath (nonsuppurative encephalomyelitis)

Death, profound depression, leucopenia, ↑liver enzymes, ↑bile acids
PACHECO’S PARROT DZ.

· Herpes virus, very stable, grave prognosis

· Dx: Rads (organomegaly), necropsy (hepatomegaly), PCR, serology

Acute ↑ in nesting mortality(10-20 days), breeding facilities, (if survive) feather dysplasia
POLYOMAVIRUS

· Aka. Budgerigar fledgling dz., subfam. of papovaviridae

· Dx: PCR-based viral probe, necropsy, hemorrhages in subQ / serosa

· Tx: preventative biosecurity – close aviary, vaccinate high risk birds

Wt. loss, poorly digested feces, regurge, vomiting, neuro signs, 2º GI infections
PROVENTRICULAR DILATATION DZ.

· Aka. macaw wasting dz.,  Adenovirus causative agent

· Dx: Rads (dilated proventriculus, slowed GI transit time), crop biopsy (lymphocytic imflamm)

· Tx: supportive, high calorie highly-digestible food, Celebrex (some control of dz. progression)

Feather dysplasia, beak necrosis, immunosuppression
PSITTACINE BEAK & FEATHER DZ. (PBFD)

· Circovirus, transmission in feather dust and all body fluids

· all psittacines affected (old world>new world), younger>mature

· Dx: physical, skin/feather biopsy, DNA probe
          Tx: supportive, manage 2º infections

Systemic dz., respiratory and hepatic signs predominantly, leukocytosis
PSITTACOSIS

· Aka. Parrot fever, ornithosis,  REPORTABLE, ZOONOTIC

· Chlamydophilia psittici,  shed intermittently in resp. secretions, feces, urine
· Dx: Rads (organomegaly, resp. signs), PCR-DNA probe, culture, Ag. ELISA, serology
· Tx: Doxycycline for 45 days (MANDATED PROTOCOL)
Enteritis, diarrhea, crop stasis, systemic dz., acute death
SALMONELLOSIS

· Aka. Paratyphoid, agents: S. typhimuriam, S. enteritidis

· ZOONOTIC potential to compromised people
· Dx:  fecal culture, necropsy (polyserositis, petechial hemorrhage, organomegaly)
· Tx: long term gram(-) antimicrobial therapy based on C/S
TOXIC

Weakness, depression, GI signs(vomiting, regurge), CNS signs(twitching, circling, convulsions)
LEAD

· GI exposure is only method for toxicity
· Droppings: hematochezia, melena, hematuria, biliverdinuria
· Dx: history, rads, serology

Tx: remove source, chelate (CaEDTA, D-penicilamine)
Sudden death +/- dsypnea
TEFLON® NON-STICK COOKWARE (POLYTETRAFLUOROETHYLENE)

· Overheating causes release of toxic fumes, birds more sensitive than humans
· Dx: history, necropsy (pulmonary hemorrhage, congestion)
· Tx: for resp. toxicosis – Dexamethasone SP, oxygen
PORCINE (8%)
Peracute death, ataxia (recumbency [CNS]), 1-2 weeeks post-weaning, includes the healthiest pigs; periocular edema, open mouth breathing, facial swelling; mortality is 50-90%

ESCHERICHIA COLI

MISC:  causes enterotoxemia in healthy rapidly growing nursery piglets; a.k.a. edema disease or “bowel or gut edema”; fecal-oral; may also cause abortions; commonly causes metritis (mostly in Europe) ( some recover spontaneously (no treatment); 

DX = history of peracute death in healthy well-conditioned piglets with edema; histopathology of brain encephalomalacia; serotype isolate in small intestine/colon; 

TX = difficult (restrict feed, treat through water).

Large numbers pigs that are COUGHING (an indefinite period of time); OR get sneezing, coughing, tear stains in 3-8 week old piglets.

PASTEURELLA MULTOCIDA

MISC:  if atropic rhinitis (bordatella) and this, get the sneezing part; if just cough, just p. multocida; usually a complication of mycoplasma pneumonia / swine influenza / bordatella / haemophilus; produces exudative bronchopneumonia +/- pericarditis, +/- pleuritis, +/- polyarthritis.   Non-toxigenic strains = pneumonia ;  toxigenic strains = atrophic rhinitis;  septicemic pasteurellosis and meningitis occasionally occurs in piglets (recovered from aborted fetuses / septicemia may also occur in adult pigs).

DX = based on necropsy findings and recovery of pasteurella from lesions (fibrinous pneumonia / fibrinopurulent bronchioles); 
TX = control mycoplamsa pneumonia (lincomysin / tetracycline) +/- sulfonamides;  all-in and all-out herds management.

Herd outbreak of not coming into heat, when urinate comes up then down, see pink fleshy material out anus, emaciated.

RECTAL PROLAPSES

MANAGEMENT:  take feed sample and look for zearaleanone, a mycotoxin produced by fusarium spp with estorgenic activities (hyperestrogenism); rectal strictures are associated with salmonella typhimurium.

DX: can’t insert probe into rectum due to presence of a fornix.

COMPLICATIONS:  rectal strictures.

Ascites, +/- coughing, possible death, +/- icterus; reduced growth rate of YOUNG PIGS, THUMPS.

ASCARIS SUUM

LIFE CYCLE:  eggs dropped in feces on ground; very resitnat eggs; live in soil 30 years; in summer, larvae L1 develop and eaten by earthworms; pig eats earthworm, in intermediate host = a.k.a. paratenic; L3 goest by migrating to LIVER ( causes Milk Spots on Liver ( then to lungs ( pulmonary arterioles ( airways ( coughed up so see respiratory problems, then swallow them and goes to small intestine and becomes adults; economic significance is huge!!!  Because less energy, less growth, can’t sell milk spot liver, coughing is a problem.;  found mostly in small intestine; migrate in to and occlude bile ducts ( icterus.

DX:  fecal float.

TX: pasture management (before farrow, de-worm with ivermectin or atguard or panacur then washed with ivory wash and put in clean farrowing crates, then farrow, then de-wormed again, then returned to gestating pen  … this is the CLARKE COUNTY SYSTEM DE-WORMING PROGRAM.     You can also try Banminth post-weaning feeding (stops L2 from going to L3).

3-8 week olds sneezing, coughing, tear staining, shortening or twisting of the upper jaw, outbreaks from introduction of new pigs.

BORDATELLA BRONCHISEPTICA

MISC:  ATROPHIC RHINITIS then atrophy of turbinate bones +/- distortion of nasal septum; WITH pasteurella multocida, get permanent turbinate atrophy and nasal distortion; two forms:  1) REGRESSIVE AR due to bordatella bronchiseptica is mild and transient and not affecting growth and performance;  2) PROGRESSIVE AR due to toxigenic pasteurella multocida is severe permanent and accompanied by poor growth; outbreaks from introduction of infect pigs or mixing pigs from different sources; ANY age;

DX: examine a transverse section at level of second premolar tooth;  C/S and lesion (mucosal blanched, purulent, if bad get atrophy / softening / grooving of turbinates); 

CONTROL:  ok if some have it at necropsy, but if bad, use chemoprophylaxis (ceftiofur, sulfonamides, tetracyclines, tylosin to pre-farrow sows); vaccination (4 and 2 weeks pre-farrow for BB and P.multo ; and IN vax for piglets); temporary closure of herd; better ventilation and hygiene.

Ears turn purple blue then falls off;in feeder pigs (weaned pigs are 3 weeks of age; feeder pigs are from weaning to 250 lbs), causes COUGHING and SNEEZING in feeder pigs; then see rolling anorexia (untrhifty; one pen gets anorexic, then recovers in 4 weeks the hanother pen gets it); see also purple extremities and sloughed ears; or uncontrolled bleeds from tail dock/ear notch/scratch from other pig; may then spread to naïve sows who show repeated brreedings (during AI which all sows are synchronized dat after PG 600 and some don’t take); abortions, mummies; boars infertile then re-gain fertility in 60 days; fail to gain weight; a reproudction – related loss.

PORCINE RESPIRATORY and REPRODUCTIVE SYNDROME

MISC:  an arderivirus causes this; causes pig production losses; attacks vascular endothelium and causes blood clots; causing blood dyscrasias; our strain isnt’ so bad as it is overseases in netherlands especially and new england; ears fall off after turn blue; blueness is endotoxemia in pigs; was called Mystery Pig Disease (caused repro and respiratory problems); in 80% in swine herds in california; highly transmittable esp. if go to state fair; insects, birds nearby can transmit it by mechanical vector; very common in pig herds;  

-strept suis group D infectious from pig-to-pig, very pathogenic, hard to eradicate, man can get pericarditis, meningitis, arthritis, ensues in PRRS infected pigs and this is extremely pathogenic and zoonotic;

-actinobacillus pleuropneumoniae serotype 7, most pathogenic serotype, causes cranioventral fibrinous pneumonia in pigs; more susceptible to this agent if have PRRS.

-mycoplasma hyosynoviae, common inhabitant of swine, by self, non pathogenic; with PRRS, get lymphocytic-macrophagic pneumonia in cranioventral lungs.

TX: if get any of these three, tell owner to cull herd!  

PREVENTION/TX:  initiate Specific Pathogen Free environments (take sow, use PG, do C-section, babies fed powered milk then high-energy commercial milk [SPF-rearing diet])   OR  Medicated Early Weaning (at farrowing, taken off sow and given TMS and macrolide antibiotic such as lincosin or tylosin for 2 weeks, kept in strict quarantine.

PREVENTION:  MLV gas only one strain but protects against all strains (it’s heterotypic) ( don’t give to male pigs because goes into testicles and may cause infertility.

Stunted and retarded growth rate, coughing and sneezing, mismanaged by POOR ventilation, by near-by manure, a CHRONIC clinically MILD PERSISTENT dry cough.

MYCOPLASMA HYOPNEUMONIAE

MISC:  get secondary pneumonia and stunted growth; if have PRRS in herd, vax for PRRS;   mycoplamal pneumonia is an infectious pneumonia characterized by ability to become endemic in a herd and produce persistent dry cough, retarded growth rate, high incidence of lung lesions of slaughtered pigs; immunity develops slowly.

PATH:  lympho-plasmacytic peri-bronchitis.

TX: when first hits, mass treat with tylosin, lincomysin, tetracyclines.

3-8 week olds sneezing, coughing, tear staining, shortening or twisting of the upper jaw, outbreaks from introduction of new pigs.

ATROPHIC RHINITIS

MISC:  ATROPHIC RHINITIS then atrophy of turbinate bones +/- distortion of nasal septum; WITH pasteurella multocida, get permanent turbinate atrophy and nasal distortion; two forms:  1) REGRESSIVE AR due to bordatella bronchiseptica is mild and transient and not affecting growth and performance;  2) PROGRESSIVE AR due to toxigenic pasteurella multocida is severe permanent and accompanied by poor growth; outbreaks from introduction of infect pigs or mixing pigs from different sources; ANY age;

DX: examine a transverse section at level of second premolar tooth;  C/S and lesion (mucosal blanched, purulent, if bad get atrophy / softening / grooving of turbinates); 

CONTROL:  ok if some have it at necropsy, but if bad, use chemoprophylaxis (ceftiofur, sulfonamides, tetracyclines, tylosin to pre-farrow sows); vaccination (4 and 2 weeks pre-farrow for BB and P.multo ; and IN vax for piglets); temporary closure of herd; better ventilation and hygiene.

Male pig with outpocketing of skin in inguinal area.

INGUINAL HERNIA

MISC:  common in male pigs; usually extends into scrotum; animals (females too that have arrested genital development) are sterile; 

DX: shake suspended piglet by forelegs causes even a small hernial bulge to become visible.

TX:  surgery only when size of process is a threat to growth of pig to market weight.

REDUCED FARROWING RATE

Watery or greasy diarrhea with weakness, dehydration, undersized +/- death in 5-15 day old piglets  OR  1-3 month old diarrheas, both lasting 7-10 days with pigs remaining unthrifty.

COCCIDIOSIS

MISC:  eight spp of EIMERIA (gets 1-3 month olds) are less common;  

MISC:  ISOSPORA suis gets neonatal piglets (5-15 day olds); oocytes shed in feces; villous atrophy of jejunum / ileum and ulceration and fibrinonecrotic enteritis if in epithelial cells.

PREVENTION:  feed anticoccidials to sows from 2 weeks before farrow through lactation or to neonatal pigs.

TX:  sulfamethazine.

· Reduced farrowing rates

How much space do developing gilts need and why

· 12 square feet for maximum farrowing rate

When is farrowing rat e its lowest

December (result of August/September matings)

Pork prices are high in June and low in December

· PRRS

· Lepto bratsliva

DYSTOCIA MANAGEMENT

· Biggest cause of dystcia are uterine inertia and litter size (big piglets for a long time)

· If having uterine inertia, give oxytocin 5-20 IU

INCREASED NONPRODUCTIVE SOW DAYS

Acute, fatal meningitis in weanlings and growing pigs (tremors, fever, depression, reddened patches of skin, opisthotonos)   

OR sporadic cases of polyarthritis and meningitis in suckling piglets; death.

STREPTOCOCCUS SUIS

MISC: S. suis type 2 causes systemic bacterial infection in pot-bellied pigs; affected from birth through 4-6 months (first sign is death).  TX = ceftiofur.

MISC:  s.suis may be isolated from joints of neonates with polyarthritis (joints warm painful swollen, lame, lethargic, fail to suckle, fever, runts); dx is culture sensitivity; tx all pigs with penicillin and lincomycin and steroids;

MISC:  s.suis (lancefield group D) common cause of meningitis and arthritis on large intensively managed farms; also associated with pneumonia, endocarditis, myocarditis, diseases of genital tract in sows; a gram positive facultative aerobe, hemolytic; type 2 (2 = meningitis; carried by subclinical carrier pigs or flies esp in weanlings); type 1 (endemic in herds, but only sporadically affects pigs up to 8 weeks of age; sometimes up to market weight); both carried in tonsilar crypts.

DX:  history, C/S, +/- FA (not specific), isolation.

TX:  once in herd, it’s endemic;  use prophylactic penicillins and good husbandry ; no treatment; no vaccinations.

Rapid spread of herd respiratory distress, death, open-mouth breathing, thumps, anorexia, 107 F fever.

ACTINOBACILLUS PLEUROPNEUMONIAE  /  SUIS

MISC:  normal flora in oral cavity; severe and contagious respiratory disease of young pigs up to 6 months +/- adults; sudden onset; short course; high borbidity and mortality; transmission is nose-to-nose; recovered pigs are carriers; C/S in 4-12 hours; severe FIBRINONECROTIC and hemorrhagic pneumonia and accompanying fibrinous pleuritis +/- pericarditis; trachea with blood tinged froth; 

DX: explosive disease; ELISA; definitive by isolation and identification of this gram neg coccobacillus that requires NAD for growth;

TX: ceftiofu, tets, pens, tylosin, sulfs IV then in feed/water; use segregated early weaning; may remain carriers; all-in, all-out.

Sow, mildly depressed after farrowing, won’t let piglets suckle, finally they suckle, then huddle up together and die off.

LACTATION FAILURE

MISC:  get Mastitis Metritis Agalactiae complex; strept suis group B causes mastitis (tx= pen/lincomycin); metritis caused by e-coli (tx= infusion of uterus with ticarcillin); 

TX = cull / decrease fever by cooling / banamine ELUD / oxytocin or calcium SQ behind ear.

Winter months, feeder pigs, bloody diarrhea scours, purple skin, can see death, 103-105 F fever.

PORCINE PROLIFERATIVE ENTEROPATHIES (LAWSONIA)
MISC:  lawsonia intracellularis; a proto-bacteria; transmitted through feces;

PATH:  thickening GRANULOMATOUS of the small bowel (  HOSEPIPE GUT; if adult gets it, may see dark stools melena-looking, and fevers, anorexia and lethargy…. But do test and NO blood in stool.

TX:  TYLAN 200 in feed (then get ~100% survival).

Pruritis and dermal irritation with resulting scratching and biting, unthrifty.

LICE

MISC:  hog louse is haematopinus suis which is a very large spp ~ 5-6 mm;

DX: presence of lice.

TX: malathion or ivermectin or amitraz spray.    

MAY CAUSE SWINEPOX.

Bought pigs from other farm, brought them to farm, sudden death overnight of new pigs, purple ears, bloody enterocolitis (small intestinal fibrin).

SALMONELLOSIS

MISC:  s. typhimurium group B;  dx = stool culture; path = pyogranulomatous to necrotic enterocolitis; tx = autogenous bacterin to surviving pigs (stops acute overnight deaths but does not stop diarrhea).

MISC:  s. choleraesuis don’t just die; get acute cranioventral bronchopneumonia and hepatitis and cerebral vasculitis; get some diarrhea but not the acute death one (s. typhimurium);  dx = culture or history that other pigs have diarrhea and pneumonia.

COMPLICATIONS:  may cause rectal strictures; see epidemic of rectal strictures with s. typhimurium outbreaks (so see distended colon, gas intestines, narrow rectal canal and strictures).

Piglets on HIGH PLANE of NUTRITION that SUDDENLY DIE, hemorrhagic enteritis diarrhea, 1-3 week old suckling piglets.

CLOSTRIDIUM PERFRINGENS type C

DX:  histopathology = gram positive rods of mucosal impression smears;

PATH:  segmental necrosis of mucosal crypts of small intestines.

TX:  c. perf C and D anti-toxin (dypelon);

PREVENTION:  VAX of sow pre-farrowing.

Highly stressed, convulsing, coughing, able to stand, tachypnea, 106 fever, peri-cardial friction rubs, pleural friction rubs.

HAEMOPHILUS PARASUIS

MISC:  a.k.a. Glassers disease; polyserositis / polyarthritis / meningitis; 

DX:  history, clinical signs, necropsy, culture blood.

PATH:  fibrinous peritonitis / pericarditis / pleuritis.

TX:  penicillin / ampicillin / chloramphenicol / lincomysin all work if get early.

Mid-to-late term, normal or mummified STILLBIRTHS; or weak piglets that die; embryonic death and return to heat.

PORCINE PARVOVIRUS

MISC:  must vax for in reproducing sows; a killed vaccine given TWICE prior to breeding; only one strain and vax has this strain; sow to sow through respiratory secretions and feces; in sows after one month after bought and introduced new sow or boar; see reproduction problems; ubiquitous.

DX: FA;  must differentiate from SMEDI [stillbirth, mummification, embryonic death, infertility] viruses (uncommon, no vax available) which is done in a laboratory;

MANAGEMENT:  keep closed herd.    

NATURAL immunity is lifelong.

Head especially EARS intensely itching, then to body tail and legs; new pig introduced into heard then rapid spread.

SARCOPTIC MANGE

MISC:   direct contact spread is rapid; heals after severl months with thick rough skin covered with grayish crusts, and large folds; sarcoptes scabiei var suis; 

DX:  skin scraping

TX:  lindane or malathione spray.

Profuse watery diarrhea, 24-48 hours post-farrowing;    OR 5 day to 3 week old piglets getting gray and pasty diarrhea; low mortality.

ROTAVIRUS

MISC:  all ages susceptible but most nursing or post-weaning; destroys enterocytes of small intestine; 

DX:  histopathology of villous atrophy in jejunum; +/- electron microscopy of virions;

TX:  minimize heat loss; none; provide water; common to also have e-coli.

Winter time, vomiting, then get profuse watery diarrhea, excess thirst, dehydration, mortality 100% if < 1 week old, no mortality if greater than one week old;

TRANSMISSIBLE GASTROENTERITIS

MISC:  common viral disease of small intestine causing vomiting and profuse diarrhea in pigs of all ages;   cause = coronavirus (destroys jejunum and ileum villous); spread by aerosol or contact; virus likes cold weather;

DX:  TGE viral antigen evidence.

TX:  NONE;  good colostrum from sow with antibodies; increased farrowing room temperature.

Black tarry feces in growing pigs 100-200 lbs fed pelleted feed deficient in vitamin E or selenium; stressed; anorexic; weakness; anemia; death.

GASTRIC ULCERS

MISC:  stress causes hyperacidity such as from transport or pneumonia;  ulceration of pars esophagea causing sporadic acute gastric hemorrhage or unthriftiness due to chronic ulceration; cause unknown;  

DX:  history

TX:  cimetidine; control respiratory diseases; decrease stress; feed MEAL not pellets.

Growing pigs 5 days ago had 105 F fever, 2 days ago had wheals, now has purple reddened scaly nasty whole body blotchy lesions in these unvaccinated pigs;  

ERYSIPELAS

MISC:  bug is erysipelothrix rhusiopathiae (iinsidiosa) a gram positive rod/filamentous bacteria; goes systemic; enzymes and toxins stimulate coagulation cascade ( thromboidal lesions ( thromboidal vasculitis ( wheal in skin ( every pig has this in its tonsils;oral secretions transmit; greatest economic loss is from chronic, non-fatal form of disease; survives 35 days in soil after infected pig defecates; if chronic infection, carry it for life;  diamond skin disease may lead to necrosis and separation of skin especially tips of ears and tail that may slough;

DX:  clinical signs; history; diamond lesions, response to penicillins in 24 hours.

TX:  2 doses penicillin or ampicillin.

PREVENTION:  vax highlly protective (killed) first given at 8-12 weeks then repeat in 21 days; don’t vax pregnant sow because will abort.

Acute outbreak of sudden and rapid spread to whole herd within 1-3 days; depression, fever, anorexia, coughing, weak, dyspnea, mucus discharge from eyes and nose; mortality only 1-4 %; sick 1-3 days then recover.

SWINE INFLUENZA

MISC:  orthomyxovirus- influenze A group; may gavor replication of pseudorabies/haemophilus parasuis/actinobacillus/mycoplasma;  is an acute highly contagious rep disease; man deaths if immunocompromised; outbreaks in fall/winter; 

DX:  H3 and H1 antigen test in herd.

TX = none.

PREVENTION:  vax available.

Acute watery bloody diarrhea, purple extremities, sudden acute death, may be after withdrawal of lincomysin.

SERPULINA HYODYSENTERIAE (SWINE DYSENTERY)

MISC:  an anaerobic spirochete that produced a hemolysin; if naïve herd, all get sick and many die;  a common mucohemorrhagic diarrhea disease of pigs that affects large intestine so see mucous in stool with a little blood; a.k.a. bloody scours.

PATH:  necrotic to pyogranulomatous typhlocolitis (so NOT infecting small intestine);

DX:  culture, anaerobic  or path (see above).

TX:  lincomysin in feed.

Pulse 180 bpm, temperature 98 but hot and humid outside, sudden onset, especially pot-bellied pigs, 2-16 week olds, exercise then death.

VITAMIN E / SELENIUM DEFICIENCY

MISC:  if give iron-deficient piglet iron IM and it dies, it most likely has selenium deficiency.  MULBERRY HEART DISEASE; cells oxidized because no vitamin / selenium ( gets ischemic and vasculitis; or hemorrhage; pulmonary edema and LHF (left heart has necrosis);  muscle degeneration is extensive so see mulberry heart disease;

DX:  history and gross necropsy lesions = heart myocardial necrosis and fibrin thrombin in capillaries OR decrased levels selenium / vitamin E in serum and increased leves CK, AST.

TX:  give vitamin E and selenium.

Pale piglets, THUMPS of 5 day old piglet, pale mm, listlessness, edematous skin.

IRON-DEFICIENCY ANEMIA

MISC:  iron deficiency reduces rate of hemoglobin formation and produces typical nutritional anemia;

DX:  low hemoglobin, decreased RBCs;

TX:  iron dextran (farocef?); 1 ml IM in neck (some may die from iron toxicity ( if so, suspect selenium deficiency).

Acute afebrile lameness lasting 10 days in grower / finisher pigs; +/- painful joints, +/- swollen joints.

MYCOPLASMA HYOSYNOVIAE

MISC:  arthritis; upper respiratory tract of sows is likely source; exacerbated by trauma or stress; especially hits STIFLES; 

DX:  age of onset +/- tap joints.

TX:  tylosin or lincomysin +/- steroids; minimize stress.

Ataxia, recumbency, peracute death, 1-2 weeks after wean; ~ 50-90 % die; periocular edema; facial swelling; open-mouth breathing.

EDEMA DISEASE

MISC:  a.k.a. escherichia coli enterotoxemia; an acute highly fatal neurological disorder occurs 5d – 2 weeks post-weaning and may be accompanied by diarrhea; a toxemia affecting healthy rapidly growing nursery piglets; sq edema; ascites; pleural fluid with fibrin;

DX: history , histopath focal encephalomalacia / serotype isolate.

TX:  hard; no vax.

Diarrhea, emaciation, +/- hemorrhagice diarrhea in grower/finisher pigs (NOT neonates)

TRICHURIS SUIS

MISC:  whipworms penetrate cecum and colon mucosa and cause multifocal inflammation;

DDX:  swine dysentery or proliferative enteropathies.

DX: direct observation or on fecal float.

Reproductive failure, abortions are autolyzed +/- mummification, maceration, stillbirths; weak pigs “squeakers” (2-4 weeks before term).

LEPTOSPIROSIS

MISC:  leptospira interrogans (esp. pomona).

DX:  demonstrate leptospires in fetal tissues or stomach contents;

TX: streptomycin or tetracyclines; can be given to pregnant sows to prevent abortions.

VAX with multivalent bacterin every 6 months.

CALCIUM/PHOSPHORUS IMBLALANCE

· Impbalance causes osteodystrophies
· Calcium deficiency can be Primary (lack of calcium in the diet) or Secondary (too much Phosphorus)

· Phosphorus defeciency can be Primary (lack of Ph in the diet) or Secondary (too much Ca could be a factor, but not always)

· Vit D deficiency can be Primary (lack of Vit in diet) or Secondary (excess carotene intake)

· The metabolism of Ca and Ph is influenced by the Parathyroid hormone Calcitonin and Vit D.  PTH is secreted in response to hypocalcemia and stimulates the conversion of 25-DHCL to 1,25-DHCC.  PTH and 1,25-DHCC together stimulate bone resorption and 1,25-DHCC alone stimulates intestinal abospritonof Ca.  Ca enters the blood from bone and intestien and when serum Ca increases above normal, PTH is inhibited and calcitonin secretion stimulated.  Calcitonin blocks bone resorption and the decreased PTH depresses Ca absorption.

Response to Decreased Ca


Parathyroid Gland

Chief Cells


PTH

Bone



Kidney





Distal Convoluted tubule

3. Osteoblast pump via Vit D
Activates Vit D to 1,25 (OH)-D

4. Osteoclastic osteolysis 

Absorbs more Ca

PORCINE STRESS SYNDROME

· PSS, transport deaths, Malignant hyperthermia

· Causes Pale, Soft, Exudative pork (PSE)

· Manifests only in pigs that are homozygous recessive w/ a mutation of the rhanodine receptor gene which regulates Ca across the cell membrane of muscle cells

· Particularly prevelent in the Pietrain breed

· Caused by transport, fighting, handling, anesthesia especially w/ Halothane

· Signs:

Muscle tremors

Dyspnea

Patchy erthema

Cyanosis

Muscle rigidity

Hyperthermia

Back muscle necrosis – black line along dorsal back, special manifestation of animals over  50 kg

· Dx via DNA protbe for mutant gene

HYPERTHERMIA 

Malignant Hyperthermia

Use of certain anesthetic drugs (Halothane), tx with Dantrolene

EUBACTERIUM SUIS

New name is Actinobaculum suis.

Acute pyelonephritis leading to renal failure (history of recent exposure to natural breeding).

Vaginal discharge, depression, fever, most die before showing any signs.

Tx: antibiotics, urine culture.

PSEUDORABIES

· *Pseudorabies – ‘Aujeszky’s Dz’, Porcine Herpes virus – 1 (PH-1)

· Primary reservoir host is inhalation in swine showing 50% abortion

· mortality of about 100% of piglets

· Older pigs have resp or CNS signs w/in 4-8 days, w/ <2% mortality 

· Secondary host is ingestion in horses, cattle, sheep, goats, dogs, cats showing pruritis ‘Mad Itch’
· Necrotic, diphtheritic membrane on tonsils is common
OTHER MYCOTOXICOSES

See under mycotoxins for others affecting swine – the most common is Zearalenone

·  (AKA Pink Ear Rot)


· Fusarium roseum


· Binds to estrodiol-17( receptor to cause estrogenic activity

· Its host is milo, corn and barley in wet, alternating temperatures of Northern Alabama

· It is not acutely toxic even w/ large amounts, but if exposed chornically causes estrogenic effects


· Pigs and cattle most senstive

· Estrogenic syndrome – prepubertal gilts

· Infertility in cows

· Enlargement of uterus and mammary glands

· Vaginal or rectal prolapse

· Feed DRY cereal

· Store grains at LOW moisture content

AFLATOXIN TOXICITY

Aspergillus flavus 

Aspergillus parasiticus


AFB1 (most common and toxic) is metabolized to AFM1, binds epoxide DNA and alters mRNA to decrease protein synthesis.  It is then excreted in milk.

Its host is corn, cotton seeds and peanuts in warm, stressed, humid climates of SE, midwes, SW and tropics.  


SWINE ARE RELATIVELY RESISTANT – REQUIRE 1000 PPM FOR SEVERAL DAYS TO GET TOXICOSIS

Physiologic sequela:

· Necrosis

· Improper Ab formation

· Incomplete synthesis of clotting factors

· Hepatic steatosis (fatty liver)

Susceptible species

· Immature animals

· Breeding animals causing teratogens

· Poultry 

· Trout

Resistant species

· Mature cattle

· Swine

Toxic effects

· Hepatotoxicity

· Teratogenic

· Mutaginic

· Carcinogenic

Acute aflatoxicosis

· Depression

· Anorexia

· Reduced gains, milk

Chronic aflatoxicosis

· Decreased feed efficincy

· Hepatotoxicity – icterus, ascities, increased bleeding

Immunosuppression
Lab Dx

· Anemia

· Serum liver enzyes and bile acids

· Prothrombin time
· Glows in black light
· ELISA
· Chemical anaylsis
· Bioassay not used anymore
· Fatty, necrotic liver and bile duct hyperplasia on path
There is no tx, but can reduce toxicity by:

· Mixing and diluting severe cases
· HSCAS – Nolvasil anti-caking agent
· Ammoniation
· NOT extreaction or roasting

· Drying feed

· Mold inhibitor

· Plant resistant varieties of corn, peanuts or cotton

SALT POISONING

· Caused by water deprivation and (rarely) ingestion of large amounts of NaCl

· Hypernatremia causes water to move OUT of brain and into circulation.  Circulation becomes hypotonic in relation to the brain, so water moves into the brain, causing osmotic edema.  Eosinophilia appears to follow increased Na ion levels into the brain


· Grossly is normal or has edema w/ laminar cerebrocorticonecrosis

· Micro shows eosinophilic perivasculitis, meningitis, laminar cortical necrosis w/ gitter cells and edema


· Pigs, poultry, sheep, cattle

TOXIC GASES

· Ammonia is most common noxious gass in swine buildings

· Hydrogen sulfide is most dangerous noxious gass in swine buildings and is generated when pit is agitated in preparation for being pumped out – pigs and humans can die within minutes

	Name
	Source
	MOA
	Sequela
	Symptoms

	Ammonia
	Agitation of manure pit
	
	Irritation to respiratory tract


	Tearing

Nasal discharge

Bronchoconstriction

Shallow breathing

	Carbon dioxide
	Agitation of manure pit
	
	Alters respiration and Oxygen delivery
	Low – stimulates respiration

High – Unconscious, depressed respiratory center

	Hydrogen Sulfide
	Agitation of manure pit – rotten egg smell
	Binds cytochrome oxidase to block use of oxygen for ATP production.
	Paralyzes olfactory apparatus and respiratory centers
	Tearing – eye irritant

Pulmonary edema

Indirect CNS effects

	Methane
	Agitation of manure pit
	Reduces oxygen in the air
	Indirect effect on CNS
	Indirect CNS effects from lack of oxygen

	Carbon monoxide
	Hydrocarbon fueled space heater

Cars with faulty exhaust systems
	Formation of carboxyhemoglobin reduces oxygen delivery
	Cherry-red blood
	Premarte delvierty of stillborn pigs

	Nitrogen dioxide
	Fresh silage in a silo

AKA ‘Silo’s fillers dz’
	Nitrogen dioxide with water causes nitric acid gas
	Emphysema
	Irrritation of respiratory tract (can’t breathe!)


TAENIASIS

· ‘pork tapeworm’

· ‘measly pork’ 
· Taenia solium – average length is 2-4 meters


· Adult:  small intestine of humans, can develop in brain and ocular tissue

· Metacestode; musculature of pigs


· Armed, 7-16 lateral branches, 40,000 eggs, double row of hooks, Metacestode Cysticercus stage contains a single, invaginated scolex

· Same as above only pigs are intermediate hosts, can reach the brain or ocular tissue, measly human?


· Humans; D+, constipation

· Pigs and Cattle: asymptomatic, usually diagnosed post-mortem

· Humans-nervous signs, seizures and death



· Yes, major zooneses


· Cysticercia cellulosae - can have autoinfection, where man ingests eggs from infected human feces (cysticercosis)

· Man infected by ingestion of improperly cured or inadequately cooked pork

· Infections in swine are usually massive and cystcerci show little predilaction for specific muscle sites



· Cystercercosis can cause neuro, ocular, periocular, muscular, or connective tissue cystercercosis syndromes

· Low incidence, but high in underdeveloped country where swine are fed wastes and serve as sole or important source of animal protein

Control same as Taenia bovis except that meat inspection regulation freezing is NOT an acceptable method of handling infested meat
TRICHINOSIS

· Trichinella spiralis – nematode of carnivorous and ominivorous animals

· Hosts & Reservoirs:  Pigs, rats, bears, walrus

· Most common in temperate northern hemisphere and arctic


· Host to host by ingestionof muscle containing viable encysted larvae

· Synanthropic (w/ man) cycle

· Sylvan (w/ wild animals) cycle – pigs, dogs, cats & rats; wild carnivores and ominivores eat infected carrion (Most subclinical)

· Early phase - Nausea, abdominal pain

· Late phase – myalgia, headache, periorbital edema, chills, fever, eakness, facial edema, sweating, ocular complaints, eosinophilia, generalized edema


· Difficult to control b/c:

salting and drying not reliable

cannot grossly observe

freezing must be at –40 for 20 days

· Control:

Do not feed raw garbage to swine

Meat inspection

Serologic testing of lots of swine for Ab

Irradiation of swine carcasses

Cook meat thoroughly



Lower incidences due to better swine feeding practices and proper cooking methods (break in sylvan cycle

BRUCELLOSIS

· Causes infertility in both sows and boars

· Sows – copious blood stained vulval discharge and endometritis

· Boars – testicular swelling

YERSINIOSIS

· Yersinia pseuotuberculosis and enterocolitica
· Cause occassional dz in farm animals under special circumstances

· Increasingly recongnized as a cause of dz b/c zoonosis potential

· Ruminants only in New Zealand and Australia w/ chronic illthrift and wasting condisiton with or without D+

TUBERCULOSIS (AVIAN)

· Mycobacterium avium-intracellulare
· Ubiquitous in nature

· Infection by ingestion

· Domestic or wild birds are a source 

· Not a major dz problem but infected animals react to mammalian TB test, creating difficulty in eradication of M. bovis

· Outbreaks in pig herds can cuase signficant carcass condemnation

· Zoonotic potential esp in immunodeficient humans

· Infectious is usually sporadic in pigs, mostly restricted to LNs of head, neck and mesentery

HOG CHOLERA / AFRICAN SWINE FEVER

· Classic swine fever

· Highly contagious

· Acute – HUDDLING fever, depression, muliple superficial and internal hemo w/ high morbidity and mortality within 10-15 days

· Chronic – less severe, anorexia, fever, with occasional recovery in mature animals

· Transplacental infection of low virulence strains may result in persistently infected piglets

· Get ‘turkey egg’ kidney and hemos in spleen

· Can go into convulsions and resemble Pseudorabies

· Stable in refrigerated meat for months and years in frozen meat

· Example with ham sandwich across Mexican border fed to hogs

· REPORATABLE

VESICULAR DISEASE

· REPORTABLE

· Fever, excessive salivation, foot lesions, oral lesions.

· Vesicular stomatitis – in horses

· Foot and Mouth dz – not in horses

· Swine vesicular dz and  vesicular exanthema – swine only

POULTRY  (1%)
Infections before 3 weeks of age are usually subclinical (economic losses are most important in this group); most susceptible to clinical disease at 3-6 weeks exhibiting severe prostration, incoordination, watery diarrhea, soiled vent feathers, vent picking, and inflammation of the cloaca.

INFECTIOUS BURSAL DISEASE VIRUS 

MISC:  Birnavirus also called "gumboro disease".  Most pathogenic in commercial layer chickens.  Type I is a pathogen of chickens, which particularly compromises the humoral immune system. Turkeys are affected by type II disease.

TRANSMISSION: Shed in feces and transferred between facilities via fomites. Very stable and difficult to eradicate.

Severe, long-lasting immunosuppression due to destruction of immature lymphocytes in the bursa, thymus, and spleen. 

NECROPSY: Cloacal bursa is swollen, edematous, yellowish, and sometimes hemorrhagic. May also see congestion and hemorrhage of the pectoral, thigh, and leg muscles. Kidney lesions are sometimes seen (excessive urate deposits). Chickens that have recovered have small, atrophied cloacal bursas.

DX: Clinical course and necropsy findings. Most readily isolated from the bursa of Fabricius (but may be isolated from any organ).

DDx: Coccidiosis

CONTROL: No treatment. Depopulation and rigorous disinfection have limited success. Live vaccines can be given by eye drop, water, or SQ (1-21 days of age). Can also vaccinate breeder flocks (first with live vaccine, then with inactivated one just before egg production).

Young birds -- coughing, sneezing, tracheal rales; wet eyes and dyspnea; facial or head swelling (swollen sinuses) seen occasionally; +/- interstitial nephritis; egg layers--drop in egg production, with misshapen, thin-shelled eggs and watery albumen.

INFECTIOUS BRONCHITIS

MISC:  Coronavirus (different strains).  Affects respiratory and urogenital systems (and GI). Very common in broilers.

TRANSMISSION: Aerosolized droplets, ingestion, and contact. Some strains are excreted in feces for one month after recovery. Rapid spread to nearly 100% of exposed birds. Most severe in baby chicks.

NECROPSY: Mucoid exudate in trachea and bronchi (NO hemorrhage). May find caseous plug in the lower trachea or bronchi of chicks that die. Thick/opaque air sacs.  May have secondary bacterial infections in meat birds (pericarditis, perihepatitis, airsacculitis). Can be associated with urolithiasis.

DX:  Rise in titer shown by ELISA, HI, or viral neutralization.

DDx: Mild forms of Newcastle disease, laryngotracheitis, infectious coryza.

TX: Antibiotics may decrease mortality from secondary infections. Increasing environmental temperature may help. Vaccine available.

Rapid progression and death within a few hours; infected birds are depressed, reluctant to move, and may have diarrhea.

NECROTIC ENTERITIS 

MISC:  Clostridium perfringens A and C.  Acute enterotoxemia characterized by sudden onset, explosive mortality, and confluent necrosis of the mucosa of the small intestine.  Primarily a disease of broilers and turkeys 2-12 weeks old. Occurs most frequently in houses with built-up litter. Likely to occur when gut microecology is altered drastically (change in feed, depressed motility, damage to mucosa by aggressive pathogens, or toxins).

NECROPSY: Breast muscle is dark and dehydrated. Liver is swollen and congested. The small intestine is ballooned and friable, and contains foul-smelling, brown fluid; the mucosa is covered with a brownish, diphtheritic membrane.

DX: Large numbers of short, thick, gram-positive rods can be seen in stained smears of mucosal scrapings. Histo – Coagulative necrosis of intestinal mucosa and masses of rods in fibrinonecrotic debris. Anerobic culture of intestinal contents.

DDx: Eimeria brunetti (less severe) and ulcerative enteritis (liver lesions also)  can cause similar lesions.

TX/CONTROL: Sanitation and efforts to prevent other diseases. Avoid drastic changes in the feed. Bacitracin methylene disalicylate can be used. Penicillin, erythromycin, and the tetracylines can also be tried.

Asymmetric progressive paresis, leading to complete paralysis of one or more extremities; may see a transient paralysis syndrome (ataxic for several days), probably due to vasogenic brain edema; acute outbreaks characterized by depression and death;  with a more prolonged course, can see nonspecific signs such as weight loss, paleness, anorexia, and diarrhea.

MAREK’S DISEASE 

MISC:  Herpesvirus (serotype 1 is most virulent), DNA virus.  Chickens are the most important natural host (quail can also be infected). One of the most ubiquitous avian infections.

TRANSMISSION: Highly contagious -- matures into infectious enveloped form in the epithelium of the feather follicle, and is then released into the environment. Can survive for months in poultry house litter. Chickens infected by inhalation. Once infected, chickens are carriers for long periods of time.

PATHOGENESIS: Three types of infections (productive, latent, and neoplastic transformation).

NECROPSY: Enlarged nerves are one of the most consistent gross lesions (especially vagus, brachial, celiac plexus, and sciatic). May see diffuse or nodular white (2-4mm) tumors in liver, spleen, gonads, heart, lung, kidney, muscle, and proventriculus. Enlarged feather follicles (skin leukosis) may be noted in broilers after defeathering (this is cause for condemnation). Bursa is usually atrophic (neoplastic cells may be seen in interfollicular areas).

DX: Necropsy findings. Diagnostic sample of choice is buffy coat (includes lymphocytes which contain the virus). Most widely used medium for primary isolation is chicken kidney cell tissue culture.

DDx: Lymphoid leukosis, reticuloendotheliosis.

TX: No treatment, but some birds may show spontaneous regression of lesions, and recovery.

CONTROL: Vaccination (usually with turkey herpesvirus, serotype 3) done at hatching time, strict sanitation, breeding for genetic resistance.

Decreased growth rate or visibly sick birds with severe diarrhea, decreased egg production and high mortality.

COCCIDIOSIS 

MISC:  Poultry coccidia are strictly host-specific, and also affect specific intestinal locations.  EIMERIA spp are in poultry.

TRANSMISSION: Both clinically ill and recovered birds shed oocysts in droppings. Transmission also by mechanical carriers. 

Fresh oocysts are not infective until they sporulate (1-2 days under optimal conditions = warm, moist environment). Prepatent period is 4-7 days. Sporulated oocysts can survive for a long time in the environment. Killed by freezing or very high temperatures.

DX: Demonstration of oocysts in feces or intestinal scrapings. Must correlate with clinical disease. Fresh necropsy findings are also helpful.

CONTROL: Can maintain on wire floors to separate birds from droppings. Protective immunity develops over time, and older birds are usually more resistant than young birds. Controlled exposure is routinely used to immunize broiler breeder flocks. Litter moisture content (low) is critical in control of coccidiosis.

TX:   Various anticoccidials are available, and are usually given in feed (preventative) or water (treatment). Prophylactic use is preferred because most of the damage occurs before signs are obvious. Drugs include amprolium, clopidol, sulfonamides, ethopabate, halofuginone hydrobromide, nicarbazin, nitrobenzamides, quinolones, and robenidine. Ionophore antibiotics (monensin, salinomycin, lasalocid, narasin) are the mainstay.

Appear cold, chirp constantly, seek heat, morbidity and mortality may reach 100%;  cyanosis of the head is common; severe drop in egg production, and eggs may have chalky shells.

CORONAVIRAL ENTERITIS OF TURKEYS 

MISC:  Also called “bluecomb,” “transmissible enteritis” and “mud fever”.   Acute, highly contagious disease of turkeys, characterized by sudden onset, marked depression, anorexia, diarrhea, dehydration, and weight loss. Complicated by secondary infections with other viral, bacterial, and protozoal organisms. Environmental stresses may also contribute to severity of disease.

TRANSMISSION: Infection acquired via direct or indirect contact, or contaminated premises.  After recovery, turkeys are immune to challenge, but carriers for life.

 NECROPSY: Skin and musculature are dehydrated. Intestinal contents are watery and gaseous. Duodenum may be swollen, pale and flaccid. Gelatinous mucus and occasionally casts may be present. Petechial hemorrhages may be seen on the viscera. Kidneys are swollen and contain an excess of urates. Pancreas may have multiple, chalky white areas. Spleen is often small and pale gray.

DX: Fluorescent antibody detection of virus in intestines. Electron microscopy. 

DDx: Salmonellosis, water deprivation, other intestinal viruses, severe larval ascarid infection.

TX: Nursing care, supplemental heat, antibiotics for secondary infections. No vaccine available.

Listlessness, drooping wings, unkempt feathers, sulfur-colored droppings; young birds usually die acutely, while older birds die after a longer illness.

HISTOMONAS MELEAGRIDIS (TURKEY BLACKHEAD)

MISC:  Protozoan, also called “blackhead” or “infectious enterohepatitis”.  Usually fatal in turkeys (less so in other poultry)

TRANSMISSION:   in embryonated eggs of Heterakis gallinarum, and sometimes directly by ingestion of feces.  Protozoa migrate into cecal mucosa and cause extensive necrosis. They also go to the liver by the vascular system or via the peritoneal cavity.

NECROPSY: Marked inflammatory changes, wall thickening, and ulcerations in the cecum. Ulcers may erode through the wall leading to peritonitis. Cecum contains yellowish/green caseous exudate (later a dry cheesy core is seen).  Rounded necrotic lesions (up to 4cm) are variably present on the liver.

DX: Liver and cecal lesions are pathognomonic when seen together. Can also identify on histology.

DDx: Rule outs for liver lesions include tuberculosis, leucosis, trichomoniasis, and mycosis.

PREVENTION: Do NOT house chickens and turkeys together, and also avoid moving turkeys into areas previously contaminated by chickens. Nitrofurazoladone (until 5 days before market) will help prevent infection.

Tumor.

LYMPHOID LEUKOSIS 

MISC:  Virally induced clonal malignancy of the bursal-dependent lymphoid system. Caused by certain members of the leucosis/sarcoma group of avian retroviruses.  Occurs naturally only in chickens.

TRANSMISSION: Shed by hen into the albumin or yolk (or both). Congenitally infected chickens fail to produce neutralizing antibodies and usually remain viremic for life.  Horizontal infection after hatching also occurs. The earlier the infection, the more likely it is to lead to tolerance, persistent viremia, and tumors. Tumors are more frequent with congenital infection.

Tumors are composed almost entirely of B lymphocytes, that often have IgM on the surfaces. Common in liver, spleen, and bursa. Found occasionally in kidneys, gonads, and mesentery.

PREVENTION:  Can be prevented (even up to 5 months of age) by treatments that destroy the bursa.

Heavy losses among geese; loss of appetite, dullness, emaciation; may suffer from extreme blood loss.

INTERNAL PARASITES  (GIZZARD WORMS)

MISC:  Amidostomum (nematode).   Relatively common in Canadian geese.

NECROPSY: Gizzard lining appears necrotic, loosened, and often sloughed in places. Dark brown or black areas may be noted adjacent to the worms.

Mild disease in chickens, turkey, duck and game birds.

INTERNAL PARASITES  (HETERAKIS GALLINARUM )

MISC:  Nematode that affects chicken, turkey, duck, and game birds.  Direct life cycle (bird-to-bird transmission with no intermediate host).  Earthworms may ingest the nematode, and serve as the source of infection for poultry.  Affects the cecum – may cause thickening, inflammation, or nodulation in the cecal walls.  Causes only mild disease, but transmits Histomonas meleagridis (the protozoan that causes blackhead).

TX: Tetramisole (40mg/kg), fenbendazole, levamisole (25-30mg/kg).

INTERNAL PARASITES (RAILLIETINA CESTICELLUS)

MISC:  Tapeworm.  Requires an intermediate host (darkling beetle, order Coleptera). Beetle is a common pest that transmits diseases to chickens and causes structural damage to the poultry house.

If acute -- edema and enlargement of eyelids, acute respiratory distress, expectoration of bloody mucus, coughing, rales, and reduced productivity.  If subacute -- lacrimation, tracheitis, conjunctivitis, mild rales, and reduced productivity.

INFECTIOUS LARYNGOTRACHEITIS 

MISC:  Herpesvirus.  Acute, highly contagious, can cause rapid increases in mortality for chickens and pheasants. After recovery, some birds may be carriers for extended periods of time.  Stress can reactivate the virus. Infection can also be spread mechanically. 

NECROPSY: Yellow caseous exudate or hollow caseous cast in the trachea on necropsy. Histo: Intranuclear inclusion bodies in the tracheal epithelium are classic.

DX: Virus isolation (tissue culture or chick embryos).  PCR is available.

DDx: Fowl pox virus (will see intracytoplasmic inclusions with this one).

TX: Keep birds quiet and lower the dust level. Use mild expectorants. 

VACCINATION: Modified strains of low virulence applied to the conjunctiva are best. Can vaccinate adults during an outbreak to shorten the disease course.

Chickens – inapparent infection or variable respiratory distress, rales, coughing, and sneezing; high morbidity, low mortality.  Turkeys – More severe than in chickens; nasal discharge with foaming of eye secretions; swelling of paranasal sinuses is common; airsacculitis may be seen; decreased weights and egg production; encephalitic form has been reported

MYCOPLASMOSIS (MYCOPLASMA GALLISEPTICUM)

MISC:  Causes chronic respiratory disease (chickens) and infectious sinusitis (turkeys). This is the most pathogenic avian mycoplasma.

TRANSMISSION:  From bird to bird (aerosol), on fomites, and via eggs (vertical transmission). Once infected, birds remain carriers for life.  Airacculitis indicates a secondary infection (usually E. coli).

NECROPSY: Chickens – Mild sinusitis, tracheitis, airsacculitis. Concurrent E. coli infection can complicate the picture, by causing severe air sac thickening with exudates accumulation, pericarditis, and perihepatitis.  Turkeys – Severe sinusitis +/- tracheitis and airacculitis. Mucous membranes are thick, hyperplastic, necrotic, and infiltrated with inflammatory cells.

DX: ELISA or rapid plate agglutination test (more sensitive) for screening. Tube hemagglutination inhibition test or culture techniques for confirmation. PCR available.

DDx: Newcastle, infectious bronchitis, influenza, chlamydia, cryptosporidiosis.

TX/CONTROL: Must consider secondary pathogens. Antibiotics in feed and water (start with parenteral in turkeys). Choices include chlortetracycline, erythromycin, oxytetracycline, tiamulin, tylosin, enrofloxacin. These may help with clinical signs, but do NOT cure infection. Bacterin available which will prevent egg production losses, but not infection. Live vaccine available. Best choices: Eradication in broilers. Controlled exposure with a mild strain in commercial egg layers.

Reduced hatchability in turkeys.

MYCOPLASMOSIS (MYCOPLASMA IOWAE)

MISC:  Causes reduced hatchability in turkey breeders. Older birds are quite resistant.  Low pathogenicity in producing air sac lesions in chickens and turkeys.  Infection rate has been reduced by intensive eradication efforts in breeding stock.

Depression, pallor, bloody droppings, and death; sudden dramatic increase in mortality, with death due to intestinal hemorrhage   (7 week old turkeys).

HEMORRHAGIC ENTERITIS 

MISC:  Adenovirus (group II).  Acute viral disease of turkeys > 4 weeks old. Endemic in most commercial turkey production areas.  Virus is identical to that causing Marble Spleen Disease in pheasants (3-8 months), but clinical signs are respiratory and death is from asphyxia.

TRANSMISSION: Introduced onto new premises via personnel or equipment contaminated with infectious feces. Usual route of inoculation is oral or cloacal.  Milder forms may go undetected until immunosuppression and secondary bacterial infections occur. May see second peak in mortality due to these secondary infections (10days to 2 weeks after initial signs).

NECROPSY: Congestion and intraluminal hemorrhage in the proximal small intestine. Spleen is enlarged, friable, and mottled. Histo – Basophilic intranuclear inclusions in RE cells (especially in spleen).

DX: Agar gel precipitin with spleen as antigen source.

TX: SQ injection of antiserum from recovered flocks. Autogenous vaccine made from spleen (mildly pathogenic isolates of pheasant origin). Antibiotics may be used to fight secondary infections.

Respiratory distress in baby chicks (extending necks, open mouth gasping for air),  somnolence/nervous system signs, inappetence, emaciation, increased thirst;   in turkeys -- can see ataxia, and recumbancy with paddling (encephalitis form)
ASPERGILLOSIS
MISC:  Aspergillus fumigatus or A. flavus, also called “brooder pneumonia”

TRANSMISSION: Infected during hatching or when older by inhaling spores from contaminated surroundings.

NECROPSY: In chicks or poults up to 6 weeks old, lungs are most frequently involved. Respiratory lesions are also most frequent in wild birds. Pulmonary lesions  =  cream-colored (or white, yellow, black) plaques mm to cm in diameter. Mycelial masses may be seen in air passages on gross examination. Plaques can also be found in syrinx, air sacs, liver, intestines, and occasionally the brain. 

DX:   Culture or microscopic exam of fresh tissue preparations, characteristic necropsy findings.

DDx:   Infectious bronchitis, Newcastle, laryngotracheitis.

CONTROL:   Strict sanitation. Fumigate hatchers with formaldehyde or thiabendazole. Spray pens with nystatin. Treatment of older birds is useless.

At 7-10 days of age, get ataxia and tremor of head, neck, and limbs; affected chicks may sit on hocks, show paresis, or even complete inability to move

AVIAN ENCEPHALOMYELITIS 

MISC:   Picornavirus, also called "epidemic tremor" (do not confuse with arboviruses causing equine encephlomyelitis, which can also affect birds).   Disease of Japanese quail, turkeys, chickens, and pheasants. Disease in adult birds is inapparent except for a transient drop in egg production. Disease is worse in chickens than in turkeys.

TRANSMISSION: Vertical (mostly) and horizontal.

.NECROPSY: No gross lesions of nervous system. Lymphocytic accumulations in the gizzard muscle may be visible as grayish areas. Histo: Axonal degeneration ("ghost cells") in the brain (esp. brain stem). 

DX: History, signs, histology. Virus isolation for confirmation. Serology of paired samples.

DDx: Avian encephalomalacia (vitamin E deficiency), rickets, vitamin B deficiency, Newcastle, eastern encephalitis, Marek's disease.

TX: Commercial live vaccine for breeder pullets 10-15 weeks old. No treatment once signs are seen.

PREVENTION:  Controlled by vaccination of breeder flocks (because most transmission is vertical).

Acute septicemia resulting in sudden death (mortality 1-50%); depression and unsteady gait may be seen prior to death; rare chronic form with cutaneous lesions and swollen hocks; vegetative endocarditis may occur in turkeys; suspect in flocks that have been artificially inseminated 4-5 days before an episode of death without clinical signs.

ERYSIPELAS 

MISC:  Erysipelothrix rhusiopathiae (same organism that causes swine disease). Facultatively anaerobic and extracellular.

Occurs sporadically, most economically important in turkeys.

TRANSMISSION: Ingestion, through skin breaks, through mucous membranes, and mechanically by insects. Shed in feces.

NECROPSY: Generalized darkening of skin or variably sized areas of diffuse darkening. Liver and spleen enlarged and friable (+/- mottled). Can also see peritonitis, pericarditis, cartarrhal exudate in the GI tract, and degeneration of fat associated with thigh and heart.

DX: Impression smear of liver or spleen, or smear of cardiac blood or bone marrow (look for gram positive slender pleomorphic rods). Bone marrow = sample of choice if specimen is partly decomposed. Isolation and ID (florescent antibody or mouse protection) is definitive.

DDx: Poisoning, stampede injuries, predators, fowl cholera, E. coli, salmonella, Newcastle.

TX of choice in turkey outbreak = penicillin. Vaccination with a bacterin helps protect birds in the flock that are not yet infected.

Acute—Fever, increased RR, depression, anorexia, mucoid discharge from the mouth, ruffled feathers, diarrhea; sudden death. Chronic – Signs of localized infection, such as swollen sternal bursae, wattles, joints, tendon sheaths, and footpads; also in respiratory tract (including sinuses and pneumatic bones); may see facial edema; can also see torticollis (disease of meninges, middle ear, or cranial bones).

CHOLERA 

MISC:  Pasteurella multocida also called “avian hemorrhagic septicemia”.  One of four diseases that veterinary division of USDA was created to investigate.  Varying severity because of infection with different strains. Usually occurs as a septicemia of sudden onset with high morbidity and mortality. Chronic and asymptomatic infections also occur.  Turkeys are more susceptible than chickens, and older chickens more susceptible than young.

TRANSMISSION: Excretions from mouth, nose, and conjunctiva. Infection sources include domestic poultry, waterfowl, domestic mammals, wild carnivores, and rodents.

NECROPSY:  Swollen yellowish liver, with multifocal liver abscesses (necrotic foci). Hyperemia in the vessels of the abdominal viscera. Petechial and ecchymotic hemorrhages, especially subepicardial and subserosal. Increased peritoneal and pericardial fluid. Pneumonia is often seen in turkeys.

DX: Characteristic signs and lesions. Gram negative bipolar organism in blood and other tissues. Isolation and ID of organism.

TX: Sulfonamides and tetracyclines. Do sensitivity testing.  Penicillin IM will sometimes work for infections resistant to sulfas.

PREVENTION: Good management. Adjuvant bacterins (killed) are available. If these do not contain the appropriate strains, autogenous bacterins (made from organisms from infected birds at the source) may be used. Attenuated (live) vaccines for use in drinking water (turkeys) or web-wing inoculation (chickens) are also commercially available. Use in healthy flocks only. 

ZOONOTIC!!!!

Gradual weight loss,  thin, sluggish, maybe lame, feathers are dull and ruffled (all happens late in infection)

AVIAN TUBERCULOSIS 

MISC:   Mycobacterium avium serovars 1 and 2. Very resistant, and can survive in the environment for up to 4 years.   Slow spreading chronic granulomatous bacterial infection.  Pheasants are highly susceptible, but all poultry can get this. Less common in commercial poultry now, but still a problem in captive exotic birds (zoos/aviaries).  Can also infect rabbits, pigs, and mink. 

TRANSMISSION:   Infective fecal material. Respiratory tract may also be a source of infection.

DX:  Live birds may be tested with avian tuberculins. Can also find large numbers of acid-fast bacteria in smears from lesions.

NECROPSY:   Raised, firm, whitish, mostly circular lesions in the liver, spleen, bone marrow, and intestines.

CONTROL:   Treatment is usually ineffective. Infected poultry should be destroyed, and housing facilities cleaned and disinfected with cresylic compounds. Prevent access to wild birds.

ZOONOTIC!!

Huddle near heat source, anorexia, appear sleepy, whitish fecal pasting around vent.

SALMONELLOSIS (SALMONELLA PULLORUM)

MISC:  Also called “pullorum disease” or “bacillary white diarrhea”.  Also S. gallinarum (“fowl typhoid”).  High mortality in young chickens and turkeys, and occasionally in adult chickens. Survivors often become carriers (localized infection of the ovary). Eggs from these hens may contain affected progeny. Eradicated from most commercial stock.

TRANSMISSION: Vertical (through the egg), direct, or indirect contact. Can get from wild avian species. If vertical, death usually results within days (or up to 2-3 weeks).

NECROPSY: Young -- Unabsorbed yolk sacs, focal necrosis or the liver and spleen, grayish nodules in lung, heart, and gizzard.  Older – Pericarditis, peritonitis, distorted ovarian follicles (with coagulated contents). Sometimes no gross lesions are found in older birds.

DX: Isolation and ID (direct plating on most media).

TX:   No treatment approved

ZOONOTIC!!!!!!!

TOXICOSIS  (mycotoxicosis):

Aflatoxicosis: Commercial ducklings are the class most susceptible. Chickens are relatively resistant. Primary histopathologic lesion (any species) is bile duct hyperplasia. Other effects can be on immulologic, digestive, reproductive, and hematopoietic systems. Clinical signs: Inappetance, reduced growth, abnormal vocalizations, feather picking, purple discoloration of legs and feet, and lameness. Ataxia, convulsions, and opisthotonus precede death.

Ergotism: Claviceps spp in multiple grains (especially rye). Nervous system effects, including convulsions and sensory disorders. Also vascular and endocrine effects.  Vasoconstriction results in vesicles on the comb, wattles, face, and eyelids (also shanks and toes). Permanent atrophy and disfigurement follow. In chicks, toes may become darkly discolored due to ischemia.

Fusarium: Produces a group of toxins called trichothecenes, which include deoxynivalenol, diacetoxyscirpenol, and T-2 toxins. T-2 toxins typically cause lesions of the mouth (caustic injury). Can see necrosis and ulceration of the oral mucosa, reddening of the mucosa of the remainder of the GI tract, mottling of the liver, atrophy of the spleen and other lymphoid organs, and visceral hemorrhages. May also see defective growth of long bones, with varus or valgus deformity. Radiomimetic injury to feathers. This group also includes vomitoxin, but this is toxic for pigs (not birds).

Ochratoxin – Penicillium viridicatum and Aspergillus ochraceus. Among the most toxic mycotoxins to poultry. Organ most affected = kidney (also liver, immune system, and bone marrow). Clinical signs: Decreased activity, huddling, hypothermia, diarrhea, rapid weight loss, and death.

Other clinical signs with mycotoxins can include gizzard erosion, immunosuppression, passage of undigested feed, and reduced growth and egg production.

DX requires feed analysis. Also do necropsy, histo, and R/O infectious causes.

TX: Remove problem feed. May need vitamin/mineral supplementation.

Depression and emaciation, malabsorption of feed occurs, so get secondary nutritional problems

CANDIDA ALBICANS (thrush)

MISC:  Also called “thrush” or “sour crop” or “candiadiasis”.  Young chicks and poults are most susceptible.  Common after use of antibiotics, or with unsanitary drinking facilities.

NECROPSY: Lesions most frequently found in the crop and consist of thickened mucosa and whitish, raised, circular ulcers. Can also see these in the mouth and esophagus. May also see hemorrhagic spots, necrotic debris, and pseudomembranes.

DX: Culture or demonstration of tissue invasion on histology.

TX: Copper sulfate in water (1:2,000) or nystatin in feed (220ppm). 

PREVENTION: Nystatin in the feed (110ppm) helps protect birds.

Cutaneous – wartlike nodular lesions on unfeathered skin of chickens and head/upper neck of turkeys; lesions may also appear on feet, legs, around nostrils, and on eyelids; lesions become yellowish, progress to thick dark scabs, and may coalesce

FOWL POX 

MISC:  Avipoxvirus, DNA virus, also called “avian pox”.  Slow-spreading infection. Begins with cutaneous form and goes to diphtheritic form (GI and respiratory).

TRANSMISSION: Direct contact through skin abrasions. Mosquitoes may serve as mechanical vectors.  Low mortality, but decreased production.  Diphtheritic – Lesions on mucous membranes of part or entire digestive and respiratory tracts. Caseous patches or proliferative masses. High mortality.

DX: Characteristic lesions. PCR is available. Histo -- Eosinophilic cytoplasmic inclusion bodies in epithelial cells on microscopy. Infected cells are also enlarged, with associated inflammatory changes. 

DDx: Infectious laryngotracheitis

PREVENTION: Vaccine available

Nasal and ocular discharges, conjunctivitis, sinusitis, yellow-green droppings, inactivity, ruffled feathers, weakness, inappetence, weight loss, and decreased egg production.

CHLAMYDIA PSITTACI 

MISC:  Called “ornithosis” in turkeys.  Outbreaks in poultry flocks are rare.

TRANSMISSION:  Found in respiratory secretions or feces (acquired by inhalation or ingestion). Carriers can shed the organism for extended periods. Stress and concurrent infection can cause shedding to resume later.  Elementary body = infectious form.

NECROPSY: Serofibrinous polyserositis (air sacs, pericardium, liver, peritonitis), pneumonia, hepatomegaly, splenomegaly, multifocal necrosis in liver and spleen. Severe pericarditis. Histo: Large basophilic intracytoplasmic inclusions.

DX: Clinical pathology, radiographs, gross lesions. Can sometimes find organism in impression smears of affected tissues (Giemsa stain). Antibodies can sometime be detected (paired titers, complement fixation, ELISA). Cloacal or conjunctival swabs for isolation of organism. Yolk-sac inoculation embryo culture or tissue culture.

TX: Tetracyclines are the treatment of choice. Chlortetracycline at 400g/ton of pelleted feed (turkeys). Fluoroquinolones are also effective. Treat for 2-6weeks.

ZOONOTIC!!!!

Malodorous mucoid nasal discharge, sneezing, conjunctivitis, facial swelling, decreased egg production, and diarrhea; mild form (young Leghorns or broilers) = depression, serous nasal discharge, occasional slight facial swelling); severe form = (young adult Leghorns or heavy breeders), severe swelling of one or both infraorbital sinuses with edema of surrounding tissue (may close one or both eyes); especially in males, may see edema extending to the intermandibular space and wattles.

INFECTIOUS CORYZA 

MISC:  Haemophilus paragallinarum (gram negative, catalase negative bacterial rod).  Requires V factor (nicotinamide adenine dinucleotide) for growth in culture medium. Satellitism with Staph nurse colonies.  Serious avian respiratory disease. Primarily affects chickens (especially pullets and layers, occasionally broilers). Susceptibility increases with age.

TRANSMISSION: Direct contact, aerosolization, and ingestion (drinking water). Reservoir = chronically ill or healthy carrier birds.

NECROPSY: Copious, tenacious, grayish, semifluid exudate in the sinuses (may become consolidated/yellowish with time and secondary infection). 

DX: Clinical signs and culture conditions (see above). Antibodies are detectable 2-3 weeks after infection (agglutination, HI, etc).

DDx: Fowl cholera especially. Also mycoplasmosis, laryngotracheitis, Newcastle, infectious bronchitis, avian influenza, and vitamin A deficiency.

TX: Erythromycin, oxytetracycline, fluoroquinolones, macrolides. Use medication in water while waiting for medicated feed to be formulated. May see relapses when discontinue antibiotics.

PREVENTION: Bacterins are available to help prevent and control the disease. Has been essentially eradicated from commercial poultry in the USA (via “all in/all out”).

Weak, anorexic, recumbent (flaccid muscle paralysis); signs progress cranially from the legs; death is due to cardiac and respiratory arrest; waterfowl can drown due to flaccid neck; diarrhea may occur in broiler chickens.

BOTULISM 

MISC:  Clostridium botulinum, a gram + sporeforming anaerobic bacterium. Also called "limberneck" or "western duck sickness".

Outbreaks in poultry are predominantly caused by type C toxin (A and E less commonly). Outbreaks in wild avian species are usually type A.

TRANSMISSION: Birds acquire when eating carcasses/maggots, or other contaminated feed.  Toxin likely to be produced in shallow, warm, stagnant bodies of water containing considerable organic matter. Ingested preformed toxin is absorbed into the blood, and binds to nerve terminals (blocks release of ACh).

NECROPSY: No lesions detected or organisms isolated.

DX: Identify toxin in serum, liver, or crop/GI washes. Mouse inoculation with serum from affected birds can identify the pathogen (give mice protective botulism antiserum also).

DDx: Fowl cholera, lead poisoning, skeletal or muscular problems, Marek's disease.

TX: Forced feeding. Clean water. Other supportive care. Get rid of any carcasses in the area. Can try bacitracin in feed or streptomycin in water (not uniformly successful). Vaccination or treatment with antitoxin works, but is often not cost effective.

Respiratory and nervous signs (drooping wings, dragging legs, circling, depression, inappetance, paralysis, clonic spasms) or just respiratory signs (gasping, coughing, sneezing, rales) with watery green diarrhea, swelling of tissues of head and neck.

NEWCASTLE DISEASE

MISC:  Paramyxovirus-1, RNA virus, also called “avian pneumoencephalitis”.  Differ primarily by pathotype.  Potential to cause significant losses in poultry (ducks and geese far less affected). Young chickens are most susceptible.  

TRANSMISSION: Inhalation or ingestion. Virus present in exhaled air, respiratory discharges, feces, eggs, and all parts of the carcass. Psittacines can carry this disease, therefore we have quarantine procedures for imports.

Velogenic = highly pathogenic and easily transmitted. Reportable.

Mesogenic = intermediate pathogenicity

Lentogenic = low pathogenicity

Neurotropic – Respiratory and nervous signs (drooping wings, dragging legs, twisting of the head and neck, circling, depression, inappetence, complete paralysis, clonic spasms).

Viscerotropic – Respiratory signs (gasping, coughing, sneezing, rales), watery green diarrhea, swelling of tissues of the head and neck. Nervous signs seen if bird survives the acute phase.

NECROPSY: Petechiae on the serous membranes, hemorrhage of GI mucosa and serosa, opacity and thickening of the air sacs.

DX: Isolation and ID by inhibition with antiserum. Rise in antibodies in paired titers.

PREVENTION: High-titered vaccine (live) at early age. Use killed vaccines if another infection is present in the flock.

CARCASSES: Put entire bird in sealed container and freeze it, and contact the state veterinarian’s office and/or the USDA veterinary inspection service (APHIS).

ZOONOTIC: Can produce a transitory conjunctivitis in humans.

