VETS3004 – Vet Medicine Practice Exam Questions

Hepatobiliary Lectures

1. In cases of hepatobiliary disease, what is the pathophysiology of:

· Photosensitivity

· Hepatocytes normally metabolise Chlorophyll from plants (phylloerythrin)

· Hepatobiliary disease ( phylloerythrin to skin ( skin affected when in sun, especially non-pigmented skin ( inflammation and necrosis of un-pigmented skin (photosensitivity)

· Petechiae

· Hepatobiliary disease ( reduced production and activation of coagulation factors ( reduced platelet function and coagulopathy (primary haemostasis) ( spontaneous pinpoint bleeding (petechiae)

· Hepatic encephalopathy

· Hepatocyte dysfunction ( excess neurotransmitters or uncleared toxins in brain ( abnormal neurobehavioural signs (lethargy, stupour, mania, salivation, blind, head press, ataxia, coma, seizures)

· Occurs in severe hepatic insufficiency or failure

· Accompanies shunts in small animals (congenital or acquired)

· Prominent in horses with (acute) liver failure

· Malaena or acholic faeces

· Obstruction of extra-hepatic bile duct ( no bile into intestine ( malabsorption of fat and lack of stercobilin pigment in faeces ( white faeces with high fat content

· Blocked bile flow ( reduced HCO3- in GI tract ( decreased pH ( Gastroduodenal ulcers ( Gastrointestinal haemorrhage ( partial or undigested blood in gut ( blood on faeces (malaena)

· Jaundice

· Hepatobiliary disease ( increased production; and decreased conjugation and excretion of bilirubin ( elevated plasma bilirubin ( yellow pigmentation of mucous membranes and skin (difficult to see if skin pigmented)

· Ascites

· Liver normally produces all albumin, 50% globulins

· Hepatobiliary disease ( Hypoalbuminaemia and/or hypoproteinaemia ( decreased capillary osmotic pressure ( fluid leakage from vessels

· Portal tension often results from necrosis and fibrosis of liver parenchyma ( increased hydrostatic pressure in portal vein ( oedema (ascites)

· Retention of Na salts (Bile acids normally excreted as Na salts in bile) ( water retention by kidney ( increased hydrostatic pressure ( oedema (ascites)

· Vomiting and diarrhoea

· Toxins stimulate chemoreceptor trigger zone (CTZ) in 4th ventricle

· Hepatocytes normally filter and detoxify blood. Abnormal function ( toxins remain in blood ( abnormal stimulation of CTZ ( vomit

· Hepatocyte disease ( reduced bile flow/recycling ( fat malabsorption ( osmotic force in bowel ( excess fluid in gut ( diarrhoea

· Polydipsia and polyuria

· Hepatocyte dysfunction ( lack of toxin and neurotransmitter clearance (also hormone? E.g. ADH) ( altered neural responses ( polyuria

· Polyuria ( dehydration ( polydipsia

2. What clinical pathology results would you expect in a dog you think is suffering from acute hepatopathy?

· Serum ALT higher than normal (test CK to ensure not muscle disease) – significant at 2-3x normal levels, decreases after resolution in 2-3 days, normal in 2-3 weeks, ensure no CS or anticonvulsant Tx

· Serum AST may be high – not specific (pancreas, muscle, kidney, RBC – check for low PCV), increased 10-14 days post injury, used in production animals especially (e.g. cow down ( high ALT and CK)

· Increase suggest more severe liver disease than high ALT (mitochondrial AST and cytosolic AST)

· Serum Iditol Dehydrogenase (ID) – may be high, not used much in small animals

· Serum ALP high – not specific for cholestasis (also bone, intestine, placenta and corticosteroid therapy), also elevated in pups, growing animals and osteoblastic/destructive bone disease. Significant if 2x normal, elevations in cat significant (half-life 6 hours).

· Serum GGT high – more specific for cholestasis than ALP, more liver specific in dogs than ALP, detect cholestasis in horse, cattle, sheep, pig. Induced by CS’s, 
· CK – should be normal
· BR in blood – Possibly slightly above normal
· Impaired uptake or conjugation (acute and chronic). Chronic probably see partial break down in tissues. Cats increased BR prior to ALP, GGT (FIP). More in chronic, other signs should give indication first.
· BRuria – may be some, esp. conjugated in males (low threshold). Depends how long after onset.

· Urobilinogen in faeces – should be present shortly after onset (presence indicates partially patent bile duct).

· Faecal Bile pigments – probably normal (orange - haemolysis, white – total biliary obstruction – isolates cause as not 1° hepatopathy)

· Serum Bile Acids – may be slightly increased, prob. normal

· Ammonia test – won’t use, but probably increased
· Urea – may be slightly decreased

· Globulin – normal to slightly low

· Albumin – normal to low

· Fibrinogen – normal to low (synthesis)

· Glucose – Pre-prandial normal to decreased, post-prandial normal to increased 

· Clotting Factors
 - Probably initially normally

· Cholesterol – probably normal, maybe slight changes

· Urinalysis – normal to slightly dilute, maybe some BR 

· Alpha-fetoprotein -

· BSP – probably won’t use, probably increased clearance time.

3. What clinical pathology results would you expect in a dog you think is suffering from chronic liver insufficiency?

· ALT – normal

· AST fairly – normal

· Serum Iditol Dehydrogenase (ID) – fairly normal, not used much in small animals

· Serum ALP – about normal
· Serum GGT – about normal
· CK – should be normal
· HyperBRaemia
· BRuria – more in males

· Urobilinogen in faeces – probably low

· Faecal Bile pigments – orange haemolysis, white total biliary obstruction (isolates cause as not 1° hepatopathy)

· Serum Bile Acids - increased

· Ammonia test – elevated blood NH3 (only use if bile acids increased, confirmation)
· Urea - decreased
· Globulin – decreased, however, may be increased due to polyclonal gammopathy in chronic liver disease
· Albumin – decrease
· Fibrinogen - low
· Glucose – pre-prandial low, post-prandial high
· Clotting Factors – PT and APTT increased
· Cholesterol – may be increased (cholestasis) or decreased (reduced functional mass)
· Urinalysis – dilute, BR (esp. cat, male dogs)
· Alpha-fetoprotein - 
· BSP – not used much, but would be extended
4. How do measurement of ALT and ALP contribute to the evaluation of liver disease?

· ALT

· Fairly liver specific, may be elevated with muscle disease. Rule out muscle disease by measuring CK. Measurement of hepatocellular disease.
· Significant if levels 2-3x normal. If <2-3x normal, probably not 1° liver disease.
· Enzyme is cytosolic, so will see increase if hepatocytes are damaged
· Half lives: dog 60hrs (4-72), cat 4-6hrs. If presented too long after onset, will not be much use.
· Enzyme decreases 2-3 days after insult resolved. Normal in 2-3 weeks.
· ALT may be increased due to CS or anticonvulsant therapy
· Not very useful in horses, goats, sheep, cattle, goats, pigs, as levels not very high with liver injury in these species.
· ALP

· Normally bound to plasma of bile canaliculi and hepatocytes
· Increased levels occurs due to increased synthesis by cells lining bile canaliculi and regurgitating into serum – INDUCTION AND RELEASE
· Useful in testing for cholestasis
· Not specific test for cholestasis, but is usually raised in these cases
· Detectable isoenzymes may include liver, bone, intestine, placenta and CS-induced (dog only) forms.
· Normally originates mostly from liver and bone
· Elevated in pups < 2 weeks, growing animals and in those with osteoblastic/destructive bone disease
· Elevated levels also occur from intestine, normal late-term pregnancy, some carcinomas and mammary tumours, endogenous (Cushings) and exogenous (dogs) CS influence, anticonvulsants, volatile anaesthetic or barbiturate use.
· Isolate liver as cause by half life (may do multiple tests). Liver ALP isoenzyme longer (dogs 72 hours, cats only 6 hours though) than other enzymes. Cant also rule out anticonvulsants using detection with L-levamisole or heat inactivation (half-life may be prolonged if induced synthesis)
· Elevation is significant if 2x normal; any elevation in cat is considered significant (shorter half-life), but may need further tests to confirm.

· May not be elevated in hyperBRaemic disease in cat

· Hyperthyroidism may raise liver and bone isoenzymes in cat

· Not used for horses, ruminants – wide normal reference values

5. How do measurement of ID and GGT contribute to the evaluation of liver disease?

· Iditol Dehydrogenase (ID) – test hepatocellular disease

· Commonly used for horses, cattle, sheep, goats

· Cytosolic liver enzyme – elevated when cell permeability increased

· Short half-life (12 hours), so will return to normal rapidly  (4-5 days) in acute non-progressive liver disease. Need to sample shortly after onset or will not detect.

· Analysis should be in 4-12 hours as not stable in serum

· May also be increased horses with obstructive or strangulating bowel lesions and acute enterocolitis and portal toxins

· Gamma-Glutamyltransferase (GGT) – test for cholestasis
· More specific for cholestasis than ALP

· ALP is membrane bound

· GGT is 95% microsomal, 5% cytosolic

· More specific for liver in dogs (than ALP)

· Commonly used in horses, cattle, sheep and pigs

· Increased in horses with obstruction of large colon/colonic displacement

· Half life about 3 days in dog

· Also suggests cholestasis in dogs

· Not affected by barbiturates or anticonvulsants

· Not increased with osteoblastic activity

· Is induced by CS’s – complication, need to rule out.

· Increased levels in urine suggests possible tubular damage (present in brush border of renal tubules)

· Increased levels in mammary tissue in lactation

· Colostral absorption in dogs, sheep and cattle ( increased in serum in neonates

6. How does measurement of bile acids contribute to the evaluation of liver disease?


Bile acids
· Increased levels occur in:

· Hepatocellular damage

· Cholestasis

· Reduced functional mass

· Abnormalities of the portal circulation
· Used mainly to detect dysfunction

· Measure using enzyme method - > 25mol/L suggests histological or gross hepatobiliary lesion. Levels will be normal if hepatic uptake normal (<10mol/L)

· Measure 12-hour fasting levels (pre-prandial), if normal, don’t re-test. If high or borderline, test 2 hours post-prandial (small, low fat meal or lipaemia may make measurement difficult)

· Post-prandial levels decreased in ileal disease (obstruction, malabsorption), but rarely due to decreased synthesis

· Measure any time in horse, as no gall bladder (don’t need post-prandial)

· Post-prandial levels may be markedly increased in dogs with vascular shunting and cirrhosis (BA not taken up from portal circulation by liver as usual)

· Bile acids unreliable in Maltese dogs (possibly due to effect of cross reacting substances)

· Can be used in dogs, cats and horses

· Ruminants have wide reference values, so less sensitive indicator of hepatic disease

7. Discuss the pathogenesis of prehepatic, hepatic, posthepatic and non-hepatic causes of jaundice.


Pre-hepatic causes of Jaundice

· Pathogenesis – Haemolysis ( excess BR presented to hepatocytes ( overwhelmed hepatocyte BR uptake and conjugation ( excess BR in blood ( exceed renal threshold ( hyperBRaemia ( Jaundice

Hepatic causes of Jaundice

· Pathogenesis – Hepatocellular damage ( reduced hepatocyte uptake or conjugation of BR ( reduced removal from blood (and excretion) ( excess BR in blood ( exceeds renal threshold ( hyperBRaemia ( Jaundice
Post-hepatic causes of Jaundice

· Pathogenesis – Intra-hepatic (bile ductule) or extra-hepatic (gall bladder or common bile duct) obstruction of bile flow (eg, stones, inflammation, neoplasia, parenchymal pathology) ( back-up of bile ( overwhelmed hepatocytes ( reduced uptake from blood and reduced excretion ( excess BR in blood ( exceeds renal threshold ( hyperBRaemia ( Jaundice
Non-hepatic causes of Jaundice

Pathogenesis – Sepsis ( paralysed bile acid flow ( backup of BR ( reduced BR excretion ( reduced BR uptake by hepatocytes ( excess BR in blood ( exceeds renal threshold ( hyperBRaemia ( Jaundice (mild)

Starvation ( reduced bile excretion ( reduced BR production in hepatocytes and reduced BR uptake by hepatocytes ( excess BR in blood ( exceeds renal threshold ( hyperBRaemia ( Jaundice (mild) (occurs rapidly in fasting horse)

8. What clinical pathology results would you expect in a dog you think is suffering from a portosystemic shunt?


Clinical pathology in PSS
· Decreased serum albumin and/or globulin (dogs) – not enough liver function to maintain level

· Mil-moderate increase in ALT and ALP (can be normal too)

· Increased pre- and/or post-prandial serum bile acids – need to request test

· Increased (fasting) blood NH3 (NH3 tolerance test) – for Maltese of if borderline bile acid results

· Ammonium biurate crystalluria

· RBC microcytosis (no anaemia) – tiny RBC’s

· Low urea, glucose, cholesterol – not enough liver function to sustain normal levels

9. What are the four processes that can lead to hepatobiliary disease? Give examples of clinical pathology tests that can differentiate between these processes.

Sorry guys, haven’t done this one properly yet. But it is about the hepatic dysfunction, cholestasis etc… I think I sent you all an email regarding this one!!

· ALT 

· AST 

· Serum Iditol Dehydrogenase (ID) 
· Serum ALP 
· Serum GGT 
· CK 
· HyperBRaemia
· BRuria 

· Urobilinogen in faeces 

· Faecal Bile pigments 

· Serum Bile Acids 

· Ammonia test 
· Urea 
· Globulin 
· Albumin 
· Fibrinogen 
· Glucose 
· Clotting Factors 
· Cholesterol 
· Urinalysis 
· Alpha-fetoprotein 

· BSP 

Exocrine Pancreas Lectures

10. Describe the clinical presentation (history and clinical findings) of pancreatitis in dogs cats.

· Dogs

· Acute abdominal problem though less severe cases may occur with limited clinical signs

· Occurs most often in obese, middle-aged dogs

· Febrile and dehydrated (clinical call)

· Vomiting, anorexia, may have diarrhoea

· Pain in anterior abdomen

· May have recently eaten fat (not always)

· Increased thirst, often frequent drinking of small amounts of water (few laps every few minutes)

· Shock may develop (pale mucous membrane, cold extremities)

· Cats - difficult

· Anorexia, lethargy, weight loss

· Fever or hypothermia


Non-specific

· Tachycardia

· Abdominal pain – a little bit localised

· Vomiting reported to be rare (40% cases)

· Dehydration, pallor, icterus (20%)

· Concurrent inflammatory bowel disease (IBD)

+ pancreatic disease

· Concurrent cholangiohepatitis



= triad of disease

· Chronic disease may be more common than acute

· Diagnostic enzymes harder to interpret in cats

· Ultrasonography (acute, not chronic) – oedema and inflammation

· Abdominal fluid analysis – enzymes in serum cf. abdominal fluid

· Chronic disease may not be clinically apparent

· Abdominal distension – rigid abdominal muscles more obvious than fluid accumulation

11. Describe the interpretation of clinical pathology findings in pancreatitis in dogs, cats, horses.

· Amylase
· Secreted in active form by pancreas, hydrolyses CHO’s

· Serum levels in health probably due to extra-pancreatic sources (also present in gut and liver)

· Excretion through kidney

· Produced and stored in acinar cells may leak into plasma during pancreatic damage resulting in increased serum levels

· Increased levels in pancreatitis in dog 3-4x very characteristic, but affected dogs may have normal levels

· Increase peaks 12-48 hours and normal 1-2 weeks after single episode of pancreatitis

· Decreased or normal levels may occur in cats with pancreatitis

· [Serum levels may be increased (not always) in horses with acute or chronic pancreatitis (DDx GIT disease) – not secreted properly ( increase in blood]
· Abdominal fluid levels of amylase may be higher than plasma

· Poor specificity – enzyme may be increased with renal failure, GIT disease, hepatobiliary disease (esp horse), CS, morphine, stress

· Lipase

· Secreted in active form, hydrolyses triglycerides

· Source is pancreas and gastric mucosa

· More specific for pancreatitis (false negatives rare in canine pancreatitis) – dog’s with pancreatitis unlikely to have normal lipase level, but normal levels is possible

· Kidney involved in degradation

· 3x normal increase usually indicates acute pancreatitis

· Increases within 24hrs, peaks 2-5 days

· May be normal in dogs with pancreatitis

· Also get increase with renal failure, CS admin (levels up to 5x), liver disease, malignancies, peritonitis, gastritis, bowel obstruction

· Increased levels in some cats with pancreatitis

· [Serum levels may be increased (or not) in horses with acute or chronic pancreatitis – abdominal fluid levels may be useful]
· Trypsin Like Immunoreactivity (TLI)
· Primary use is to diagnose exocrine pancreatic insufficiency (EPI)

· Half life 30 min so levels increase and decrease quickly – may not be elevated if left 3 days to test (late presentation)

· Inconsistently increased in pancreatic necrosis (usually is in early disease)

· Increased levels may occur with pancreatitis in dogs (>35 g/L)

· May be best test to detect pancreatitis in cats

· Increased levels may also be due to renal failure

· Use enzymes in combination, and combine results with clinical signs

· Neutrophilic leucocytosis with left shift, may have toxic neutrophils, due to inflammation in pancreas (stimulated release)

· Fasting hyperlipidaemia (creamy layer on top of serum) and hypercholesterolaemia – lipid in blood stimulates enzyme release, which can lead to pancreatitis, esp. if duct is blocked.

· High PCV and plasma protein (haemoconcentration) – dehydration and possibly due to shock

· [In horses may have hyperfibrinogenaemia as is acute-phase inflammatory protein]
· Mild transient hyperglycaemia

· May have decreased albumin

· Transient hypocalcaemia – Ca precipitated in bowel soaps (?)

· Prerenal azotaemia and fluid imbalance (vomiting)

· Increased ALT and ALP (hepatocellular damage and cholestasis may occur secondary to pancreatitis) in dogs, and AST and GGT in horses

· HyperBRaemia

· Non-septic exudate in peritoneal cavity - amylase and lipase levels may also be increased compared with serum levels, also RBC and neutrophils

12. How would you evaluate a dog or cat thought to be suffering from pancreatitis?

· Clinical Signs

· Tests

· Amylase – increased

· Lipase – increased

· TLI – increased

· Liver enzymes – (e.g. ALP and ALT) rule out liver parenchymal damage

· BR – increased suggests cholestasis

· Urea – increased, rule out renal cause of azotaemia (check USG, should be concentrating urine if pre-renal cause)

· Plasma protein

· PCV

· Haematology (e.g. neutrophilia, monocytosis, lymphopaenia, eosniopaenia)

· Hyperlipidaemia and hypercholesterolaemia

· Non-septic exudate in peritoneal cavity (amylase, lipase may > serum level)

13. What treatment options are there for pancreatitis in dogs?

· IV fluids – correct dehydration and electrolyte imbalance and then 2x maintenance rate ( good pancreatic perfusion

· Nil feed per os 24-72 hrs ( decrease stimulation

· Small amounts water ( gradually introduce bland high CHO, low fat diet (not too much protein ideal as well) ( then gradually wean onto normal food if no vomiting (if everything goes well and no relapse)

· If recurs – low fat diet and no scraps or garbage – permanent. Tiny bit of fat from BBQ may set off signs again (relapse)

· May need anti-emetics – centrally acting

· ABs – broad spectrum and parenterally, not PO ( so don’t kill gut bacteria

· Jejunostomy tube or parenteral nutrition if prolonged anorexia (> 5 days) ( special liquid diet. Decrease secretion of pancreas, but still get gut activity

· CS? Withdraw drugs if suspected of contributing to pathogenesis of pancreatitis

· Pain relief – NSAID, opiates

· Plasma – fresh or frozen for antiprotease activity – globulin replacement

· Neurotect? ( treats endotoxic shock (endotoxaemia)

· Abdominal lavage and surgery if unresponsive to medical therapy

· [Horse – nasogastric tube and refluxed every 2-4 hours until vol < 2L (relieve pain)]
· Treat complications if occur (look for DIC)

14. Describe the pathogenesis and clinical presentation of dogs with EPI.


Pathogenesis

· Loss of exocrine pancreatic acinar cells (e.g. dramatic loss of 90%) ( reduced enzyme and NaHCO3 secretion ( maldigestion ( acidification of gut contents ( affects mucosal function and causes precipitation of bile salts

· Pancreatic acinar atrophy (German shepherds – inherited condition, immune-mediated basis) ( destroyed exocrine pancreatic acinar cells ( ( …

· Chronic pancreatitis and progressive destruction  of tissue ( ( …

· May also have diabetes mellitus, may occur in cats)

· Repetitive, recurrent pancreatitis (e.g. PAA)

· (Rarely) Pancreatic neoplasia ( blocked pancreatic duct ( back pressure ( atrophy ( ( …

· Necrotising pancreatitis ( loss of exocrine pancreatic acinar cells ( ( … (e.g. cat – TLI Dx; horse)

· EPI ( Morphologic changes in SI

· Mucosal enzyme abnormalities

· Impaired transport of Fas, sugars, amino acids

· May be due to:

· Absence of trophic pancreatic secretions

· SI bacterial overgrowth (esp. anaerobic)

· Endocrine and nutritional factors

· Malabsorption of Vit B12 (cobalamin) in dogs which may be due to small intestinal bacterial overgowth (SIBO)

· Due to bacterial binding of Vit B12, deficiency of pancreatic intrinsic factor (B12 digestion) or proteases

· Increased serum levels of folate possibly due to SIBO in dogs

· Due to increased numbers of bacteria producing folate

· Potential for chronic nutrient deficiencies e.g. Vit A, E, K1 (fat sol. vitamins ( decreased absorption ( coagulopathy

Clinical Signs

· Progressive weight loss

· Ravenous appetite usual (may occasionally go off feed)

· Increased bulk with faeces intermittently grey, greasy and malodorous (steatorrhoea) 

· Diarrhoea improves with fasting or low fat diet (maldigestive)

· Adult dogs with repeated bouts of pancreatitis (may be inapparent) or chronic disease

· Pups and young adults, esp. GSD (with PAA < 2yrs), with juvenile pancreatic acinar atrophy or hypoplasia

15. How would you diagnose EPI in the dog/cat? What tests are mentioned in the veterinary literature for diagnosing EPI? Which would you recommend for diagnosis of this condition? Why?

· History/Clinical signs

· TLI - Decreased

· Definitive diagnostic test – serum levels depend on pancreatic mass, so serum levels decreased with EPI

· Species specific test (no cross reaction of proteins)

· Assay detects trypsinogen (detects a group of proteins recognised by anti-trypsin Ab)

· Test dogs in Australia, cats in US

· Fasted serum (12hrs)

· Not affected by oral pancreatic supplements

· Not affected by small intestinal mucosal disease – check for PAA and differentiate

· False negative with pancreatitis and renal failure – kidney function decrease ( decrease protein excretion

· EPI decreases enzymes, but PAA increase release

· Plasma turbidity test – feed corn or peanut oil to dog and collect heparin blood pre and post-prandially (2 hours after) ( if working properly, should have fat in blood)

· Normal fogs serum clear preprandial and turbid 2-3 hours postprandial (also measure TG conc 2-3x baseline)

· No postprandial turbidity, repeat test after adding enzymes to oil

· Should produce turbid postprandial plasma if there is pancreatic enzyme deficiency

· Test may be affected if animal has delayed gastric emptying

· Faeces contain undig. meat fibre in dogs (no trypsin), neutral fat in dogs (no lipase), starch (no amylase)

· Tests for microscopic evidence of maldigestion are unreliable

· Faecal proteolytic activity is an indicator of EPI if TLI is unavailable (test several faecal samples)

· (possibly decreased amylase)

· BT-PABA/PABA (N-benzoyl-L-tyrosyl p-aminobenzoic acid) test superceded in most circumstances

16. Discuss the treatment of EPI and the justification for these therapies.


Treatment
· Low fat, highly digestible, low insoluble fibre diet, 2-3 times per day (prevent steatorrhea)

· Pancreatic enzymes – powder or crushed tablets for rest of life – replace enzymes. Even with supplemented pancreatic enzymes, never fully recover, never absorb fat as well. Animal never gets fat. Can use fresh pancreas feeding (cattle, sheep, pig)

· 80% of dogs have good response if just EPI

· Vitamin E and B12 (K?) – Vit E and K can be given parenterally

· Cimetidine – histamine 2 receptor blocker (decreases gastric acidity) ( decreased (supplied) pancreatic enzyme breakdown

· Al/Mg hydroxide gel? – reduces steatorrhoea

· Neomycin – non-absorbable AB (improve fat digestion)

· Metronidazole – kill off overgrowth of bacteria

Gastrointestinal Tract
Oral Cavity and Pharynx

17. What clinical signs may be seen with oral disorders and what diagnostic tests may be useful in their diagnosis.


Clinical Signs

1. Difficulties in food prehension with pawing or rubbing at mouth

2. Psyphagia (difficulty in swallowing) leading to Ptylaism (excess salivation, blood tinged)

3. Difficulties in mastication with areas of disuse

4. Hallitosis, inappetence and Anorexia (weightloss)

Diagnostic Tests

1. Physical examination: observe animal drink, eat, odour

2. Radiography and other imaging techniques: tooth fractures

3. Histopathology: ie. aspirations, impression smears, lymph nodes

4. Microbiology: ie. culture organisms if present

5. Clinical Pathology: if ulceration or bleeding to investigate systemic disease or neoplastic disease ie. Complete Blood Count (CBC), Serum Biochemistry (BC)

18. What are the causes of stomatitis/gingivitis?

Stomatitis and Gingivitis are inflammation of the oral and gum mucosa and may lead to periodontitis. They can be caused by multiple problems:

· Systemic Disease: Renal disease (ulcers due to NH4 from urea b/d in saliva by bacteria); Infection (FeLV, FIV, 2o infection, Vesicular Disease in cattle); Immune-mediated disease (systemic lupus erythematosis); Diabetes mellitus; Coagulopathies.

· Local Disease: Foreign body; Toxin ingestion; Periodontal disease (tooth root abscess); Infection (wooden tongue, lumpy jaw, fungal disease).

19. What clinical signs may be seen with oral disorders and what diagnostic tests may be useful in their diagnosis

Clinical Signs

1. Expectoriation: ejection of food/fluid or mucus from nasopharynx

2. Gagging or regurgitation (not vomiting): no prodromal nausea, no retching, material undigested

3. Dsyphagia may be painful, unusual head movements leading to Ptylaism 

4. Shoring or inspiratory stridor (nasal discharge)

5. Anorexia

Diagnostic tests

Diagnostic tests for pharyngeal disorders include:

1. Systemic examination: as many systemic diseases

2. Radiography / Histopathology / Microbiology / clinical Pathology
3. Endoscope or Dental mirror: may use sedation or General Anaesthetic (GA)

4. Computed Tomography (CT) / contrast Videoflurometry / Electromyography
20. What are the causes of pharyngitis?

Viruses (herpesvirus and influenza in horses); Bacteria (strangles in horses); Trauma / Foreign Bodies / Drenching; Chemical irritation; Allergy; Lymphoid hyperplasia in horses (chronic sequelae to acute infection or irritation).

21. Write brief notes on feline eosinophilic granuloma complex.

Feline eosinophilic granuloma presents as a recurring ulcer (80% on maxillary lips), with unknown aetiology (hypersensitivity to food, immune-mediated disease, bacterial or viral infections). Histology is required to differentiate it from neoplasia with CBC often eosinophilic. Treatment is largely with corticosteroids, however if unresponsive irradiation or laser therapy may be used.


Oesophagus

22. What clinical signs are expected in oesophageal disease?


Clinical Signs

1. Regurgitation: (passive process with few premonitory signs) of mucous coated material or undigested food

2. Dsyphagia: may be painful, leading to Ptylaism
3. Dyspnoea and coughing: common in aspiration pneumonia

4. Choke: (horses) with persistent nasal discharge, may arch back and neck

5. Bloat: (ruminants) with chewing movements, head movements

23. What diagnostic tools are useful in confirming oesophageal disease?

1. Palpation: if cervical oesophageal lesion, pass stomach tube in large animal

2. Clinical Pathology: CBC, serum BC, urinalysis, faecal examination for parasites

3. Radiography (of neck and thorax) / Endoscopy / Biopsy / Ultrasonography / Videofluoroscopy / Electromyography
24. What diseases may cause megaoesophagus?

Megaoesophagus is a dilated oesophagus with hypomotility and is the most common cause of regurgitation in dogs. There is a congenital form in German Shepherds (GSD) but it is usually due to an acquired, idiopathic form. Secondary disease may be due to:

1. Polymyositis / Polyneuritis

2. Myasthaenia gravis (25% of all cases)

3. Hypothyroidism / Hypoadrenocorticism

4. Lead toxicity / Organophosphate toxicity

5. Tick paralysis

6. Thyoma

7. Dysautonomia in cats

25. What diseases may cause external obstruction of the oesophagus?

External Obstruction of the oesophagus can be caused by:

1. Mediastinal Lymphoma

2. Thyroid Tumours

3. Vascular ring structures: congenital malformations of the major arteries of the heart that entrap the oesophagus and/or trachea.

26. What diseases may cause internal obstruction of the oesophagus?

Internal Obstruction of the oesophagus can be caused by:

1. Foreign Bodies: bones (dogs), play objects (cats), dry food bolus (horse)

2. Oesophagitis: often due to swallowed chemicals, can lead to stricture

3. Strictures: abnormal narrowing of the lumen, due to ingestion of foreign body, irritants, abscess

4. Gastro-oesophageal Intussusception: rare in young dogs, characterised by invagination of stomach into oesophagus.

5. Cricopharyngeal Dysphagia: rare neuromuscular swallowing disorder in weaned dogs, with failure to open or close cricopharyngeal passage

27. What diseases may cause intramural lesions of the oesophagus?

Intramural Obstruction of the oesophagus can be caused by:

1. Neoplasia: rare

2. Abscesses: secondary to grass seeds

3. Granulomas

4. Diverticula: circumscribed sacculations in oesophageal wall that interfere with normal motility. 

5. Fistula: abnormal communication between the oesophagus and adjacent structures.

Stomach Lectures

28. Write brief notes on how vomiting is initiated.

Vomiting is an active protective reflex of the GIT designed to remove toxins before they enter the system. It is caused by stimulation of emetic centre in the medulla by:

Chemotrigger zone (CTZ): at the floor of 4th ventricle, responds to endogenous compounds in blood (alcohol and chemotheraputic drugs) due to an incomplete Blood-Brain-Barrier. 

Central stimuli: via higher CNS stimuli at:

1. Vestibular Apparatus (VA) (motion sickness)

2. Cerebral Cortex (CC) (esp. human emotion or animals when nervous)

3. Limbic System (LS) (head injuries, increased Inter-Cranial  pressure)

Peripheral stimuli: via GIT receptors including:

1. Pharyngeal touch receptors (finger down the throat)

2. Pyloric and duodenal stretch receptors (respond to overfilling)

3. Pain / Chemoreceptors (Hepatitis or Pancreatitis)

29. What diagnostic tools may be useful in evaluating an animal with gastric disease?

Clinical signs of gastric disease may include:

1. Melaena: digested blood in the faeces

2. Abdominal Distension: and pain

3. Anorexia: especially in horses with additional dyspnoea, anaemia, nasal reflux and colic

Diagnostic tests for gastric disease include:

1. Endoscopy: direct inspection of the stomach, biopsies and foreign bodies can be removed

2. Radiography: foreign body contrast (mass, position, air)

3. Ultrasonography: infiltrative process in wall

4. Exploratory Surgery: treat foreign bodies, masses, perforated ulcers, full thickness biopsies

5. Gastric fluid Cytology

6. Nuclear scintigraphy / Fluoroscopy: gastric motility, ischaemia

7. Clinical Pathology: CBC, PCV & haematology, serum BC, urinalysis, parvovirus Ag tests

30. Discuss the treatment of vomiting and its rationale.

Treatment of vomiting must begin with identifying and removing the cause.

Nil per os: (NPO) until no vomiting for 24 hrs then small amounts of water, introduced gradually, then moist foods (low in fat and protein) and slow reintroduction to normal diet (2-4 days)

Fluid therapy: if moderately dehydrated or if still vomiting can give parenterally.

1. Correct dehydration and replace continuing losses

2. Correct electrolyte imbalances especially low Cl and low K

3. Correct Acid / Base imbalance: causes metabolic alkalosis due to loss of gastric acids (H+). Obstruction of the small intestine can cause a metabolic acidosis due to loss of pancreatic bicarbonate. The two are distinguished by their smell and consistency. Small intestine contents appear more like faecal matter and have a faecal smell (chyme). 

Antiemetic drugs are used if vomiting is protracted or as specific therapy eg. motion sickness (must be used with caution as they may hide clinical effects ie. vomiting occurs for a reason).

1. Centrally Acting drugs: limited or broad acting depending on centre depressed:

H1 receptor antagonist: Diphenhydramine depress nerve transmission in VA (motion) 

Anti-dopaminergics: Metaclopramide (Maxalon) blocks dopa & serotonin (5HT3) receptors in CTZ (behavioural effects and prokinetic) 

Anti-muscarinics: Atropine & Hyoscine depress emetic centre at VA.

Anti-dopaminergic (low dose) & Anti-muscarinic (high dose): Phenothiazines with side effects of tranquillisation and (-adrenoreceptor blockade

2. Peripherally Acting drugs: protects GI epithelium or modulates acid secretion

Gastric Protectant: Aluminium hydroxide neutralizes HCl and coat stomach

Anti-cholinergics:  Propanthelene reduces motility and secretions 

Prokinetics: treats prolonged gastric emptying and reflux eg. Metaclopramide, Cisapride
31. What are the causes of gastric erosion or ulceration?

Gastric erosions are superficial mucosal defects, however ulcers extend into the lamina muscularis mucosae allowing back diffusion of gastric acid into the submucosa. Causes include:

1. Drugs: NSAIDs inhibit prostaglandin synthesis and Corticosteroids

2. Neoplasia or Foreign body
3. Primary Gastric Disease

4. Stress: hypotension, severe illness, environmental stress

5. Neurologic disease

6. Gastric hyperacidity: increased HCl eg. systemic mastocytosis, gastrinoma

7. Inflammatory diseases: bowel, hepatic, pancreatic and renal disease, Addison’s disease, DIC

32. How could you treat a dog with gastric ulceration or erosion?

Treatment of gastric erosion or ulceration must begin with identifying and removing the cause.

Nil per os: (NPO) initially to decrease gastric acidity.

Fluid therapy: if moderately dehydrated to maintain mucosal perfusion

Chemotherapy: specific drugs used as required

1. Centrally Acting drugs: limited or broad acting depending on centre depressed

H2 receptor antagonist: Cimetidine/Ranitidine block H2 receptors on gastric parietal cells and decrease gastric acid secretion.

Proton pump inhibitors: Omeprazole blocks H+/K+ ATPase so blocks gastric acid secretion, and is cytoprotective as increases mucosal PG production.

H+ inhibitors: Prostaglandins block H+ secretion 

2. Peripherally Acting drugs: protects GI epithelium or modulates acid secretion

Gastric Protectant: Aluminium hydroxide neutralizes HCl and coat stomach

Ulcer protectant: Sucralfate adheres to gastric mucosa and protects against H+ back diffusion and promotes ulcer healing. AlOH component neutralises gastric acid and inactivates pepsin (give separately to H2 antagonists as need acid environment).

33. What are the causes of gastric outlet obstruction?

Gastric outlet obstructions are mechanically positioned at or near the pylorus and are caused by:

1. Foreign Bodies and/or intramural masses: duodenal-gastric intussusception

2. Mucosal or muscular proliferative and/or infiltrative disease: antral pyloric hypertrophy

3. Compression of outflow tract: by masses of organs outside the stomach eg. granulomatous diseases, neoplasia, abscsess of hepatic or pancreatic tissue, scar tissue

4. Malposition of stomach: gastric dilation and volvulus (GDV) in dog

34. Discuss the pathophysiology of gastric dilatation and volvulus.

Gastric dilation and volvulus is an acute, life threatening conditions in large breed dogs, characterised by malposition of the stomach. 

Dilation precedes volvulus and is due to rotation of stomach along long axis blocking cardia and pylorus outflow, resulting in rapid gas and fluid accumulation in the stomach and increased intragastric pressure.

Increased gastric wall tension causes ishaemia, wall necrosis and absorption of endotoxin as the stomach wall ruptures. Vessels returning to the heart are compressed and blood retained in engorged spleen and congested abdominal viscera leading to shock.

Hypotensive Shock causes the release of vasoactive myocardial depressant factors, cardiac ishaemia and dysrythmias along with multiple organ failure, DIC. This is compounded by tissue hypoxia due to respiratory compression by an enlarged stomach.
Small Intestine Lectures

35. Discuss the four mechanisms that may cause diarrhoea.

Diarrhoea is the net failure of water and Na+ uptake in intestine so absorptive capacity of colon is exceeded (ie. reduced transit time). This results in soft, uniformed stools with increased faecal water and/or increased frequency of defaecation. It may be due primarily to small or large intestine disease or may be secondary to other systemic disorders eg. hepatic disease, pancreatitis, EPI

The mismatch between secretion (hyper) and absorption (mal) due to: 

1. Osmotic causes: increased faecal water excretion due to increased osmotically active particles (via maldigestion or malabsorption of nutrients common with diet change) in the bowel lumen.

2. Secretory causes: abnormal amounts of extracellular fluid (ECF) being excreted by intestinal crypt cells. May be passive via increased capillary hydrostatic pressures (lymphatic obstruction) or active via stimulated enterotoxins (often bacterial or chemical toxins)

3. Increased permeability causes: due to inflammation or increased interstitial fluid pressure (portal hypertension with right-sided heart failure), results in loss of large molecules (protein or blood) into the lumen eg. Protein losing enteropathy
4. Altered motility causes: occurs in most diarrhoeas, and is usually due to hypomotile intestine.

36. List and discuss the diagnostic tools that may be useful in investigating small intestinal diarrhoea in the dog or cat?

Diagnostic tests for acute small intestinal diarrhoea often do not need extensive diagnostic workup if not severe or fulminating. Will usually respond to non-specific therapy, however if diarrhoea persists then will rerquire a more detailed investigation.

Diagnostic tests for chronic small intestinal diarrhoea include:

1. Check Lactose intolerance

2. Faecal tests: fat, starch and muscle fibres, test for parasites (uncommon cause in adults & treated with anthelmintic), Giardia, culture for Clostridia and Campylobacter

3. Serum BC: serum Trypsin-Like Immunotherapy (TLI) and serum B12 & folate if consistent faecal exam and clinical signs

4. Clinical Pathology: CBC for eosinophilia, PCV, leucocytosis, leucopaenia, lymphopaenia

5. Biopsy: the small intestine

37. What are the causes of acute small intestinal diarrhoea in the dog and cat?
Acute small bowel diarrhoea in dogs and cats may be caused by:

1. Diet: overeating / diet change / garbage eating

2. Parasites: worms (hook, round and whip) and protozoa (giardia and coccidia)

3. Infection: viral (parvovirus, corona virus, distemper) and bacteria (salmonella, E.coli, clostridia)

4. Toxins: lead, organophosphate, plants (Inflammatory bowel disease)

38. What are the causes of chronic small intestinal diarrhoea in the dog and cat?
Chronic small  bowel diarrhoea in dogs and cats may be caused by:

1. Diet: lactose intolerance / gluten intolerance / dietary hypersensitivity (immunologic due to abnormal presentation of dietary AG or dysregulation of MALT) 

2. Parasites: worms (hook, round and whip) and protozoa (giardia and coccidia)

3. Infection: small intestinal bacterial overgrowth (SIBO) perhaps due to altered motility

4. Infiltrative: Inflammatory bowel disease id most common cause eg. eosinophilic enteritis / lymphocytic plasmacytic enteritis, diffuse lymphosarcoma, ademocarcinoma

5. Miscellaneous: lymphangiectasia characterised by lacteal dilation, malabsorption and protein losing enteropathy.

39. Discuss the pathophysiology of the clinical signs and clinical pathology findings in protein losing enteropathy.

Protein Losing Enteropathy is a form of diffuse SI disease due to disruption of lymphatics / vasculature drainage and/or mucosa damage that presents as a syndrome (not a specific disease). Clinical signs may include weight loss, diarrhoea (not always), thickened intestines, vomiting and hypoproteinaemia (due to a loss of serum proteins into the gut) followed by oedema, ascites and pleural effusion. Lymphopaenia is common, with hypocalcaemia and faeces with split fats, normal trypsin activity and no starch granules.

Large Intestine

40. What clinical signs are seen in dogs and cats with large intestinal disease?

Clinical signs of large intestinal disease may include:

1. Faeces: change in consistency or pattern (small amounts of faeces passed frequently)

2. Perineal irritation (anal disease especially)

3. Mucous

4. Fresh blood: (undigested) haematochezia is when fresh blood coats the faeces

5. Tenesmus: painful spasms of the anal sphincter

6. Constipation: faecal incontinence

7. Vomiting: occasional and not related to eating

41. List the clinical signs, including faecal characteristics of small intestinal diarrhoea and large bowel diarrhoea, in dogs and cats.
	Signs
	Small Intestine Diarrhoea
	Large Intestine Diarrhoea

	Stool volume
	large
	small

	Mucous
	rare
	common

	Blood
	melaena
	fresh blood

	fat
	sometimes
	absent

	Colour
	variable
	normal

	Tenesmus
	rare
	common

	Undigested food
	occasionally
	absent

	Frequency
	2-3x normal per day
	>3x normal per day

	Urgency
	uncommon
	common

	Vomiting
	sometimes
	uncommon

	Gas
	sometimes
	absent

	Weight loss
	common
	rare








