Primary Species – Dog (2007)

Abbo et al.  2007.  Prevalence, clinical features, and causes of epistaxis in dogs: 176 cases (1996-2001).  JAVMA 231(12):1843-1850. 

Task designation: Task 1- Prevent, Diagnose, Control, and Treat Disease

Species designation: Dog (Canis familiaris) - primary species

SUMMARY: Background: Epistaxis is a common ailment in humans and is the most common emergency disorder of the ear, nose, and throat requiring hospital admission. Causes of epistaxis are categorized as local (trauma, rhinitis) or systemic (bleeding disorders, hypertension). There is little published information on epidemiology of epistaxis in dogs. 
Purpose: To determine the prevalence, causes, major risk factors, and outcomes of epistaxis in dogs. 
Methods: Retrospective case study. Medical records of dogs with epistaxis (n=176) were compared to a randomly selected population without epistaxis (n=352). 

Results: Cause of epistaxis was identified in 62% of cases. 78% of these were local (neoplasia, trauma, rhinitis, periapical abscess) and 22% were systemic (thrombocytopenia, thrombocytopathia, coagulopathy, hypertension, vasculitis). Overall prevalence of epistaxis was 0.3%. Dogs with epistaxis were more likely to be male, older, and larger compared to the reference population. 90% of dogs with epistaxis were discharged from the hospital while 10% were euthanized or died.  
Discussion: It has been assumed that dogs with unilateral or chronic epistaxis are most likely to have local causes, but this study did not find this to be true. Dogs with idiopathic rhinitis were found to be at highest risk for severe epistaxis. 

QUESTIONS: 

1. 
Epistaxis in dogs is more often due to what category of causes?

a. 
Local

b. 
Systemic

2. 
What is a more likely signalment for a dog with epistaxis?

a. 
Male, younger age, small body size

b. 
Male, older age, larger body size

c. 
Female, younger age, larger body size

d. 
Female, older age, small body size

3. 
True or false: Unilateral epistaxis is almost always the result of a localized cause.

ANSWERS:

1. 
a.  Local

2. 
b.  Male, older age, larger body size

3. 
False

Kustritz.  2007.  Determining the optimal age for gonadectomy of dogs and cats.  JAVMA 231(11):1665-1675.  
Primary Species: Canis familiaris

Secondary Species: Felis domestica

Task 1

SUMMARY: The author summarizes the latest information about the optimal age of gonadectomy in dogs and cats.  Current recommendations are that elective gonadectomy should be performed between 6-9 months of age.  Many cultural and personal factors play a role in whether the owner will request that an animal has an elective gonadectomy.  Those factors include religion, ethnic background, intended working life of the animal, urban or rural location and literary status.  Society benefits from early gonadectomy in that fewer animals are relinquished to humane organizations and pet overpopulation is minimized.  

The author also summarizes the benefits and detriments of elective gonadectomy for various conditions. Benefits of an OHE for cats and dogs include reduction of mammary gland neoplasia and prevention of ovarian and uterine tumors and pyometra.  Cats that have an OHE are at greater risk for developing diabetes mellitus, obesity, and FLUTD.  Dogs that have an OHE are at greater risk for developing behavioral issues including aggression, Hemangiosarcoma, Osteosarcoma, Transitional cell carcinoma, obesity, CCL rupture, diabetes mellitus and urinary incontinence.  Many risks for developing the conditions are breed-specific.  Benefits for dogs that are neutered include decreased incidence of BPH or prostatitis and prevention of testicular neoplasms.  Detriments include prostatic neoplasms, transitional cell carcinoma, osteosarcoma and hemangiosarcoma, diabetes mellitus, obesity and CCL rupture.  The risks for developing the conditions are breed-specific.  
The author concluded that animals in humane societies should be treated as a population and all should have a gonadectomy prior to adoption.  All male cats not intended for breeding should be neutered because the behavior of most sexually intact males makes them undesirable or dangerous as pets.  Female cats and male and female dogs should be individually considered and owners and veterinarians should consider the risks and benefits in each case.  

QUESTIONS:

1. 
Current optimal age for gonadectomy is:

a. 
6-9 months

b. 
3-6 months

c. 
4 weeks- 6 months
2. 
Gonadectomized animals have a longer life span than sexually intact animals

     
T   F

3. 
Delaying OHE till the animals has had at least one litter will prevent the development of urinary tract disorders       
1. 
True

2. 
False

3. 
Unknown

4. 
True in dogs, False in cats

ANSWERS:

1.
A

2. 
T

3. 
4

Bauer.  2007.  Responses of dogs to dietary omega-3 fatty acids.  JAVMA 231(11):1657-1661.  

The article provides information about several aspects of omega-3 fatty acids. The author considers dogs and cats as important animal models for study disorders related to lipid metabolism in humans. Although dogs and cats compared to humans are generally resistant to coronary artery disease, myocardial infarction, cerebral vascular stroke, and atherosclerosis. Several disorders relating to lipid metabolism of dogs and cats are similar to those in humans: obesity, diabetes mellitus, renal disease, some cardiovascular disorders, and hypothyroidism
Conversion of ALA (18:3n-3) to EPA (20:5n-3) and DHA (22:6n-3) in Adult Dogs

In this study complete and balanced commercial, dry-extruded diet was supplemented with 3% (wt:wt) ground sunflower seed (rich in omega-6) or 3% (wt:wt) ground flaxseed (rich in omega-3) and fed to dogs for 84 days. Rapid accumulation of EPA was evident (4 days after onset of feeding of the flaxseed diet) that reached a steady-state plasma concentration by 28 days. DPA (22:5n-3), a precursor of DHA, was also detected but this did not lead to accumulation of DHA.

This is the first study to report that EPA concentrations detected in dogs after feeding of ALA was likely the result of synthesis.

Effects of ALA, Total Fat, and LA on Skin and Coat of Clinically Normal Dogs

Although some improvements of skin and coat were found after 28 days differences attributable to a specific diet were not evident, and improvements were not sustained. Dogs fed flaxseed diet accumulated more LA than did dogs fed the sunflower diet, even though the sunflower diet contained more LA.

The effect on the skin and coat from feeding of acclimation diet was compared to three dry-extruded diets: with adequate essential fatty acid content; containing high amounts of LA; containing high amounts of LA plus ALA. Conclusion was reached that the total fat content of the diet has significant effect on the glossiness and softness of the skin. All 3 of those diets had a higher fat content (13%), compared with the fat content for the acclimation diet (9%).

Modification of the Inflammatory Response

Long-chain n-3 PUFAs from fish oil appear to be capable of modifying inflammatory and immune responses. Diets containing high supplemental concentrations of ALA from flaxseed oil, EPA from fish oil, beef tallow, and safflower oil were compared. Both fish oil and flaxseed diets caused an increase in incorporation of long-chain omega-3 fatty acids into neutrophil membranes. Neutrophils from the dogs fed the fish oil diet had less leukotriene B4 and more leukotriene B5 than did the other 3 groups. The flaxseed group also had a reduction of leukotriene B4 content and higher production of leukotriene B5, compared with results for dogs fed diets containing beef tallow and safflower. Both flaxseed and fish oil groups had similar superoxide production and improvements in ex vivo phagocytosis. In both groups, these cell functions were greater with omega-3–supplemented diets than those for the other 2 groups.
Given the oxidative instability of the omega-3 fatty acids in general, use of smaller amounts of fish oil to help blunt the inflammatory response is likely to be preferred in clinical practice. Ratio of total omega-6 to total omega-3 content of the diet is not reliable for use in predicting inflammatory cellular responses.

Effect of the fish oil as feed additive on dogs with osteoarthritis: The fish oil diet resulted in significant increases in EPA and DHA content in plasma and synovial fluid, with a concomitant reduction of arachidonic acid. Significant reductions in activities of matrix metalloproteinase-2 and -9, which contribute to cartilage destruction, as well as a significant increase in tissue inhibitor of metalloproteinase-2 were found. Furthermore, bicyclo-PGE2, a biomarker of inflammation was also significantly reduced. PGE2 is positively correlated with clinical variables of pain in dogs with osteoarthritis.

Neurologic Development in Puppies: 

Certain omega-3 fatty acids, specifically DHA, appear to be necessary for neurologic development. Diets contained low amounts of n-3 fatty acids, moderate amounts of fish oil, high amounts of fish oil, or high amounts of ALA n-3 fatty acids from flaxseed oil. Diets that varied only in the type and amount of PUFA were fed to female dogs as the sole nutritional source beginning during estrus and continuing throughout breeding, gestation, and lactation. Puppies were weaned on the same diets fed to their respective dams. 

The conclusion was reached that neonatal dogs appear to preferentially synthesize DHA from ALA at a time of life when demand for this fatty acid is especially high (i.e., during suckling), but only for a short time.
It was also concluded that puppies (12 weeks old) of the after weaning revealed a significant improvement in visual performance for those in the high–fish oil group in comparison to the flaxseed oil diet have superior rod response, shorter overall response times, an improvement in response to dim light, and greater neural cascade activation. The improvement was detected at a markedly high concentration of ALA, compared with results for considerably lower amounts of fish oil. Thus, feeding preformed dietary n-3 long-chain PUFAs, compared with feeding ALA, is a more effective means of enriching DHA content of maternal plasma.

QUESTIONS:
1. To which conditions in comparison to humans dogs and cats are genetically resistant? 

2. Which disorders related to lipid metabolism of dogs and cats are similar to humans?

3. Feeding of which diet is superior fro achieving high concentration of DHA in maternal plasma ?

4. Which was the most effective oil to modify the immune response?

5. Is the ratio of total omega-6 to total omega-3 content of the diet is not reliable for use in predicting inflammatory cellular responses.
6. What is the effect of the fish oil on dogs with osteoarthritis? 

7. What is the effect of the fish oil as feed supplement on the visual performance?

ANSWERS:
1. Coronary artery disease, myocardial infarction, cerebral vascular stroke, and atherosclerosis.

2. Obesity, diabetes mellitus, renal disease, some cardiovascular disorders, and hypothyroidism

3. Feeding preformed dietary n-3 long-chain PUFAs, compared with feeding ALA, is a more effective means of enriching DHA content of maternal plasma.
4. Fish oil.

5. No.

6. Increases in EPA and DHA content in plasma and synovial fluid, reduction of arachidonic acid, reductions in activities of matrix metalloproteinase-2 and -9, significant increase in tissue inhibitor of metalloproteinase-2. Bicyclo-PGE2, a biomarker of inflammation was also significantly reduced. 
7. Superior rod response, shorter overall response times, an improvement in response to dim light, and greater neural cascade activation.

Abbreviations:

ALA α-Linolenic acid

EPA Eicosapentaenoic acid

DHA Docosahexaenoic acid

LA Linoleic acid

DPA Docosapentaenoic acid

PG Prostaglandin

PUFA Polyunsaturated fatty acid

Miller and Lunn.  2007.  Diagnostic use of cytologic examination of bone marrow from dogs with thrombocytopenia: 58 cases (1994-2004).  JAVMA 231(10):1540-1544.  

Task 1:  Prevent, Diagnose, Control and Treat Disease

Primary species:  Dog

SUMMARY: Thrombocytopenia is common in dogs.  Underlying mechanisms include decreased platelet production, increased peripheral destruction and increased consumption.  The most common cause of severe thrombocytopenia is immune-mediated thrombocytopenia, which is most often diagnosed by ruling out other causes.  Bone marrow examination can reveal such causes.  Neoplasia can lead to myelophthisis, when normal marrow cells are replaced with abnormal cells or nonmarrow elements.  Increased lymphocyte counts in the marrow can by caused by lymphoproliferative disorders or chronic antigenic stimulation.  Increased plasma cells in the marrow can be caused by plasma cell neoplasia, chronic antigenic stimulation or ehrlichiosis.

The objective of this retrospective study was to determine the diagnostic use of cytologic examination of bone marrow from dogs with thrombocytopenia.  The authors hypothesized that cytological examination of bone marrow would not be useful in identifying a definitive underlying cause of severe isolated thrombocytopenia in dogs, because it is likely that animals with non-megakaryocytic bone marrow abnormalities causing severe thrombocytopenia would also have decreased production of additional cell lines resulting in other peripheral cytopenias.

Cases that were chosen included dogs with /isolated/ thrombocytopenia in the absence of previously diagnosed neoplasia that also had cytological examination of a bone marrow aspirate.  4/19 dogs with mild to moderate thrombocytopenia (>20,000-200,000 platelets/uL) had nonmegakarocytic abnormalities on bone marrow examination.  0/36 dogs with severe thrombocytopenia (<20,000 platelets/uL) had such abnormalities, a significant decrease.  The authors concluded that cytologic examination of bone marrow, while able to diagnose disease in a small percentage of dogs with mild to moderate thrombocytopenia, is unlikely to provide specific diagnostic or prognostic information in dogs presenting with severe thrombocytopenia.

QUESTIONS
1. 
What are three major underlying mechanisms of thrombocytopenia?

2. 
What type of cell can be found in increased numbers in the marrow of dogs with ehrlichiosis?

a. 
Lymphocytes

b. 
Macrophages

c. 
Plasma cells

d. 
None of the above
3. 
T/F:  The most common cause of severe thrombocytopenia is immune-mediated thrombocytopenia.

ANSWERS

1. 
Decreased platelet production, increased peripheral destruction,

      increased consumption
2. 
c

3. 
T

Schoeman et al.  2007.  Serum cortisol and thyroxine concentrations as predictors of death in critically ill puppies with parvoviral diarrhea.  JAVMA 231(10):1534-1539. 

SUMMARY: Authors performed this study to evaluate the role of adrenal and thyroid hormones in the prediction of death in a population of  critically ill puppies with parvoviral diarrhea by measuring serial  daily serum concentrations of cortisol and thyroxine.  They measured the cortisol and thyroxine concentration for each dog  prior to treatment (at admission to the hospital) and daily until  death, or discharge.

Methods: 57 puppies with severe parvoviral diarrhea serve as cases and 17 healthy puppies were used as controls. Blood samples were taken from cases at day 1 (day of admission) and consequent days. Controls were blood drawn once at the time of admission.

Result and discussion: 63% of puppies with parvoviral diarrhea had increased serum cortisol concentrations above the normal reference. An important finding in this study was the striking decrease in median serum cortisol concentrations in survivor group dogs from day 2 onwards, were serum cortisol concentration became undistinguishable from that of control group dogs. Median basal serum thyroxine concentration was lower in no survivor group dogs than survivor group dogs on admission and decreased further, whereas the median concentrations in dogs that survived showed a marginal increase.

As a model of critical illness, there appears to be a close association between the degree of cortisol and thyroxine perturbations and death in dogs with parvovirus diarrhea, confirming the predictive capacity of basal serum cortisol and thyroxine concentrations. High serum cortisol and low serum thyroxine concentrations at 24 and 48 hours after admission were associated with death in dogs with parvoviral diarrhea.

QUESTIONS:
1.  
A puppy with severe parvoviral diarrhea, and critically ill more likely shows in the serum:

a. 
Increased thyroxine, increased cortisol

b. 
Increased thyroxine, decreased cortisol

c. 
Decreased thyroxine, decreased cortisol

d. 
Decreased thyroxine, increased cortisol
2. 
In which type of graph, interquartile range can be used:

a. 
Histogram

b. 
Box plot

c. 
Scatter plot

d. 
All three

ANSWERS:
1. 
d. Decreased thyroxine, increased cortisol

2. 
b. Box plot

Cahalane et al.  2007.  Use of vascular access ports in femoral veins of dogs and cats with cancer.  JAVMA 231(9): 1354-1360.
Task 3 – Provide Research Information, Support, and Services

Task 9 – Collaborate on the Selection and Development of Animal Models

Primary (Dog)

Secondary (Cat)

SUMMARY: This paper reports on a prospective clinical study regarding the placement and outcome of long-term vascular access ports (VAPs) in dogs and cats undergoing cancer treatment.  VAPs were surgically implanted in the left femoral vein of 3 dogs and 6 cats over a one year period.  Injection port location was either at the caudal thoracic or ilial location.  The primary uses of the VAPs included blood sampling, delivering sedatives, or delivering chemotherapeutic agents.  Median duration of successful infusions was 147 days (range of 60 to 370 days) and the median duration of successful aspiration was 117 days (range of 10 to 271 days).  The frequency of VAP-related discomfort was low at 7% of patient observations.  Complications include partial or complete VAP occlusion, port migration, and presumptive infection.

QUESTIONS:
1.  
What does VAP stand for?

a.  
Vascular Access Plan

b.  
Vascular Access Port

c. 
Venous Access Port

d. 
Venous Access Projection

2.  
What type of needle is often used with VAPs?

a.  
Regular 22 gauge

b.  
Regular 30 gauge

c.  
Huber

d.  
Blunt

3.  
What is the other common location of VAP placement?

a.  
Celiac artery

b.  
Vena cava

c.  
Cephalic vein

d.  
Jugular vein

4.  
What is the most common VAP related complication reported in the human literature?

a.  
Chest pain

b.  
Infection

c.  
Port migration

d.  
Thrombus formation

5.  
For femoral vein VAPs, what were the injection port locations used in this study?

a.  
Medial thigh and left thoracic wall

b.  
Left and right thoracic wall

c.  
Left ilial wing and right thoracic wall

d.  
Left ilial wing and left thoracic wall

ANSWERS:
1.
b

2.
c

3.
d

4.
b

5.
d

Bubenik et al.  2007.  Frequency of urinary tract infection in catheterized dogs and comparison of bacterial culture and susceptibility results for catheterized and noncatheterized dogs with urinary tract infections.  JAVMA 231(6):893-899.

ACLAM Task 1: Prevent, Diagnose and Control Disease

Species: Dog (primary)

SUMMARY: Three groups of dogs were looked at to compare the frequency of urinary tract infections (UTI) as well as the bacterial culture and susceptibility testing for dogs in the same groups with UTIs. The three groups were:

· Catheterized dogs with intervertebral disk disease (IVDD) (most common lesion – thoracolumbar)

· Catheterized dogs with disease other than IVDD (most common lesion – pelvic fracture)

· Uncatheterized dogs with UTIs (most common condition – hyperadrenocorticism)

The authors hypothesized that:

· Dogs with IVDD managed with indwelling urinary catheters are NOT more likely to develop UTIs than dogs managed with indwelling catheters for other reasons

· The duration of urinary catheterization increases the risk for UTI

· The frequency of multiple bacterial isolates would be greater for dogs with indwelling urinary catheters than for noncatheterized dogs with UTI

· Antimicrobial resistance would be greater in dogs managed with indwelling urinary catheters than the resistance in dogs with UTIs that were not managed with indwelling urinary catheters

The occurrence of UTI was found to have a significant association with age, duration of catheterization, and administration of antimicrobials. Increasing age by 1 year increased the odds of UTI by 20%. Lengthening the duration of catheterization by 1 day increased the odds of UTI by 20%. Administration of antimicrobials increased the odds of UTI by 454%. E. coli and Proteus spp. were significantly more frequent in uncatheterized dogs with UTI. Enterobacter spp. and Staphylococcus spp. were significantly more frequently isolated in catheterized dogs. Approximately 48% of catheterized dogs had a UTI. Prophylactic antimicrobial administration during urinary catheterization does not prevent UTI, although they may decrease the prevalence of infection in the short term. As well, there is no difference in bacterial antimicrobial resistance between catheterized dogs and noncatheterized dogs (contrary to hypothesis). Dogs that had surgery for IVDD were NOT more likely to have a UTI than dogs catheterized for other reasons. Acute administration of corticosteroids was NOT associated with a likelihood of UTI in catheterized dogs. Dogs that were catheterized were NOT more likely to have infections with multiple bacterial species than were noncatheterized dogs (contrary to hypothesis).

QUESTIONS:
1. 
Are dogs with IVDD and urinary catheters more likely to develop a UTI than a dog with a catheter for other reasons?

2. 
Does having a urinary catheter increase the number of bacterial species associated with a UTI?

3. 
Does age increase the likely hood of a UTI during urinary bladder catheterization?

4. 
Does the administration of antimicrobials increase the likelihood of a UTI during urinary bladder catheterization?

5. 
Does the length of time a urinary catheter is in place affect the likelihood of a UTI?

6. 
What are the two most common isolates from a dog with a urinary catheter and a UTI?

7. 
What are the two most common isolates from a dog without a urinary catheter and a UTI?

ANSWERS:
1. 
No
2. 
No
3. 
Yes

4. 
Yes
5. 
Yes

6. 
E. coli and Proteus spp.
7. 
Enterobacter spp. and Staphylococcus spp.
Lennon et al.  2007.  Use of basal serum or plasma cortisol concentrations to rule out a diagnosis of hypoadrenocorticism in dogs: 123 cases (2000-2005).  JAVMA 231(3):413-416.

Task 1:  Prevent, Diagnose, Control, and Treat Disease

Primary Species:  Dog

SUMMARY: This was a retrospective case control study conducted to determine whether plasma cortisol concentration can be used as a screening test to rule out hypoadrenocorticism in dogs.  Authors selected 110 control dogs (lacking adrenal gland illness) and 13 dogs with hypoadrenocorticism.  The study period was from 2000-2005, based on the results of ACTH simulation tests conducted during this period.


Authors reviewed medical records, and recorded signalment, ACTH stimulation results, and other lab data within 7 days of ACTH stimulation.  They used a chemiluminescence assay to measure plasma cortisol concentration.  Sensitivity and specificity of basal cortisol concentrations of less than or equal to 1 ug/dl and less than or equal to 2 ug/dl to detect dogs with hypoadrenocorticism were estimated by comparison with results of the gold standard ACTH stimulation test.


Authors found that basal cortisol concentration can be used to rule out hypoadrenocorticism in dogs that are not receiving corticosteroids, mitotane, or ketoconazole with excellent negative predictive value.  Basal cortisol concentrations of less than or equal to 1 ug/dl had excellent sensitivity (100%) and specificity (98%) for detecting dogs with hypoadrenocorticism.  Basal cortisol concentrations of less than or equal to 2 ug/dl was not nearly as specific (78%).  Authors recommend use of the basal cortisol concentration measurement to screen dogs suspected of having hypoadrenocorticism, then an ACTH stimulation test should be used to confirm a diagnosis.

QUESTIONS:
1. 
List clinical signs of hypoadrenocorticism.

2.
Which is the gold standard for diagnosis of hypoadrenocorticism?

a. 
Basal cortisol concentration

b. 
Chemiluninescence assay

c. 
ACTH stimulation test

d. 
Na/K ratio

e. 
Glucose tolerance test

3.  
Which assay is used to measure cortisol concentration?

a. 
Bioluminescence assay

b. 
Chemiluninescence assay

c. 
Glucocorticoid assay

d. 
Mineralocorticoid assay

e. 
Cortisol assay

ANSWERS:

1. 
Lethargy; vomiting; diarrhea; weakness; tremors; collapse; polyuria; polydipsia.

2. 
c

3.
b

Santilli et al.  2007.  Anatomic distribution and electrophysiologic properties of accessory atrioventricular pathways in dogs.  JAVMA 231(3):393-398. 

Task 1: Prevent, Diagnose and Control Disease

Species: Dog (primary)

SUMMARY: Accessory atrioventricular pathways (APs) are anomalous muscular bundles that bypass the His-Purkinje system, allowing direct connection between the atria and ventricles.  Classification is according to their anatomic location: e.g., left free wall, right free wall, midseptal, anteroseptal, and posteroseptal.  In human patients with congenital heart diseases, such as Ebstein anomaly, multiple APs are common.  According to previous studies in dogs, Labrador and Boxers (two breeds predisposed to tricuspid valve dysplasia, a model of Ebstein anomaly) are the most predominant breeds affected.  In addition, the only arrhythmias seen were atrial fibrillation and orthodromic atrioventricular reciprocating tachycardia.  Radiofrequency ablation had been successfully performed in a handful of cases.  The purpose of this study was to localize the anatomic location of APs and characterize the electrophysiological properties of APs in additional dogs.

There were 10 dogs analyzed for this study; most were labs (6) or boxers (2) and all were male.  The authors describe in detail the procedures for electrophysiologic testing and radio frequency ablation.  A total of 15 APs were identified in the 10 dogs; most were around the tricuspid valve in the septal area or right free wall.  All 10 dogs had inducible orthodromic atrioventricular reciprocating tachycardia, and 3 had either pre-existing or inducible atrial fibrillation.   The authors compare APs in dogs from this and previous studies vs. the condition in humans, and there are both similarities and differences.  For example humans generally have APs in the left free wall and posteroseptal area, which is different that in dogs, where the APs are most commonly located in the right free wall and posteroseptal areas.  The conductance pattern and variety of arrhythmias associated with APs also differs between humans and dogs.  Overall the findings were consistent with previous reports in dogs, and the authors indicate that further studies with larger numbers are needed to confirm the data.

QUESTIONS:

1.  
In this and previous articles, the two commonly affected breeds are _____ and _____?

2.  
These two breeds are predisposed to tricuspid valve dysplasia, which is a model of what ______ anomaly in humans.  Multiple APs are common in humans with this condition.

3.  
T/F: The dogs studied in this paper had a predominance of right-sided APs.

4.
Although APs are associated with several different types of tachyarrythmias in humans, only two were seen in the dogs of this study.  Name one of these arrhythmias.

ANSWERS:

1.  
Labrador Retrievers and Boxers

2.  
Ebstein

3. 
True

4.  
Atrial fibrillation, and orthodromic atrioventricular reciprocating tachycardia

Wells et al.  2007.  Canine and feline emergency room visits and the lunar cycle: 11,940 cases (1992-2002).  JAVMA 231(2):251-253.  

SPECIES: Cat & Dog

SUMMARY: A retrospective analysis of canine and feline emergency room visits in relation to the lunar cycle was performed.  The authors analyzed date, signalment and chief complaint and noted which phase of the lunar cycle was associated with that date. There was a significant increase in emergencies for all dogs and cats on *fuller moon days* compared with all others.

QUESTIONS:

1.
What is a “fuller moon day?”
a.
Waxing gibbous, full, waning gibbous

b.
New, first quarter, third quarter

c. 
The moon directly after eating Thanksgiving dinner

2.
What kind of use do the authors say this information can be used for?

a. 
Watching animals more closely around a full moon for injury and sickness.

b.
Increasing staffing at places with a large emergency caseload during *fuller moon days* to cope with the expected increase.

c.
Increasing outdoor lighting to prevent injury due to lack of visibility.

ANSWERS:
1.
a

2.
b

Greer et al.  2007.  Comparison of three methods of temperature measurement in hypothermic, euthermic, and hyperthermic dogs.  JAVMA 230(12):1841-1848.  

SUMMARY: The purpose of this study was to assess the reliability and accuracy of three temperature measuring devices (predictive rectal thermometer, an infrared auricular device designed for veterinary use, and a sub-Q temperature sensing microchip) compared to the gold standard for core body temperature determination (thermistor-tipped pulmonary artery (PA) catheter). Eight intact, mixed-breed hounds (purpose-bred, 3 males and 5 females) aged 8 months to 5 y (mean, 1.5 y) and weighing 19.1 – 26 kg (mean wt., 22.5 kg). Hypothermia was induced with no manipulations other than induction of anesthesia. Hyperthermia was induced by administration of a low-dose of endotoxin. Results based on all observations revealed that the variance for the auricular thermometer was significantly greater than that of any other device. The PA device had a significantly smaller variance than all the other devices. Of all the devices tested the smallest difference between core body temperature (as determined by the PA device) and temperature readings was achieved by the predictive rectal thermometer (> 94% of temperature readings were within 0.5C of those of the PA device). All devices other than the rectal thermometer generally underestimated core body temperature under all conditions tested. The authors suggest that neither the auricular thermometer nor the sub-Q temperature sensing microchip should be relied upon as a sole method for temperature determination in dogs where hypothermia or hyperthermia is suspected. They further state that predictive rectal thermometry appears to be a reliable and accurate estimation of core body temperature.

QUESTIONS: 

1.
T/F: Predictive rectal thermometry measures the rate of temperature change in the first few seconds after thermometer placement to mathematically predict final temperature. 

2.
Core body temperature measurement can be achieved by placement of thermistors in:  

a.
The esophagus. 

b.
The urinary bladder. 

c.
The central vascular compartment. 

d.
All of the above. 

ANSWERS:
1.
T 

2.
d

da Cunha et al.  2007.  Intrathecal morphine overdose in a dog.  JAVMA 230(11):1665-1668. 

Task 2- Prevent, Alleviate and Minimize Pain and Distress, K6 Practical applications of anesthesiology and K7 Post-anesthetic/ postoperative care techniques 

 Species - dog, primary 

SUMMARY: A healthy spayed female dog was inadvertently given an overdose of morphine intrathecally.  The dog was to have a surgical repair of a ruptured cranial cruciate ligament.  The dog received hydromorphone (0.1 mg/kg) and medetomidine (8 microgram/ kg) IM as premed and was induced with propofol 3 mg/kg IV.  Anesthesia was maintained with isoflurane in oxygen to effect.  The anesthetic plan included a caudal epidural injection of preservative-free morphine sulfate at 0.1 mg/kg in combination with bupivacaine hydrochloride (1 mg/kg). 

During placement of the epidural needle, CSF was detected in the needle.  This indicated that subarachnoid placement.  Therefore the morphine dose was to be decreased by 50% at a dose of 0.05 mg/kg, and no bupivacaine was used.  However, the morphine concentration was 25 mg/ml and not 1 mg/ml as expected.  Therefore the dose the dog received was 26X greater than the appropriate dose for subarachnoid administration. The dog began to exhibit myoclonus about 50 minutes after the injection.  The myoclonal contractions started at the level of the dog's tail, and midazolam was administered IV and decreased the contractions somewhat.  However, the myoclonus increased and began to move more cranial.  Midazolam was repeated, but the spasms were refractory to treatment.  Neuromuscular blockade was instituted with boluses of atracurium (0.1 mg/kg IV), which was effective in decreasing the myoclonus.  Positive pressure ventilation was started simultaneously.

At around 4 hours after overdose, the dog's myoclonus worsened.  Naloxone hydrochloride boluses (0.8 mg IV) was administered without effect.    Phenobarbital sodium (2.25 mg/kg) and pentobarbital sodium  (2.08 mg/kg) were administered IV, however both were ineffective in achieving complete relaxation of the dog.  Hyperthermia (107 F) and hypercapnia developed.  Air movement and ice and ethanol decreased the hyperthermia, and manual intermittent positive pressure ventilation resolved the hypercapnia.  The dog continued to receive midazolam, pentobarbital, and naloxone.  Further, the dog received propofol and diazepam and was started on IV continuous rate infusions (CRI) of naloxone and crystalloids.  IV administration of atracurium, pentobarbital, and a single dose of methocarbamol were administered.  Only the atracurium caused notable clinical improvement.  A CRI of atracurium was started.  It was increased over several hours.  At 15 hours after overdose, hypertension developed and treatment with mannitol was started.  No changes occurred, however, therefore a CRI of sodium nitroprusside (2 microgram/ kg/h) was started to control hypertension.  After 22 hours, the dog was weaned from mechanical ventilation and discontinued slowly from CRIs.  The dog was stuporous.  At 29 hours, however, the dog became dysphoric and developed hypertension despite continued sodium nitroprusside.  A CRI of naloxone was resumed and midazolam added, with no change.  A CRI of medetomidine was started, which decreased the blood pressure and the dysphoria.   The dog was again attempted to be weaned at 42 hours after the overdose, but signs recurred and the CRIs were restarted.

At 49 hours after the overdose, the sodium nitroprusside was discontinued.  At 60 hours, the dog's mentation improved and could recognize people and respond.  The CRIs were slowly tapered and the dog was discharged at 68 hours after the overdose with no further neurological complications.  

Myoclonus, hypertension, dysphoria, hyperthermia and hypercapnia were seen from the intrathecal morphine overdose.    In human and veterinary literature, myoclonus is a well documented phenomenon from intrathecal administration, whether as an overdose or presumably idiosyncratically.  Mechanisms of the myoclonus and its treatment are not known.  Morphine has 2 major metabolites, M3G and M6G that are produced in the liver. There is evidence that these metabolites may indirectly activate responses promoting myoclonus.  In rats it was shown that there was an increase in serotonergic activity in the spinal cord that could be blocked by serotonergic inhibitors.  The ineffectiveness of naloxone as an antagonist in this dog may have been because the adverse effects of morphine were not opioid receptor medicated, or because the receptors were bound by morphine.  Respiratory depression is a well-known adverse effect associated with opioid agents, but this effect is far less pronounced in veterinary patients.   The hypercapnia could have been the result of respiratory depression or hyperthermia. Hyperthermia was likely a direct result of the dog's prolonged myoclonus.  Morphine and other opioids also have direct effects on thermoregulatory centers.  Hypertension is a recognized adverse effect of naloxone administration.  Dysphoria could have been a result of the morphine or a result of multiple drug infusions including midazolam, phenobarbital and pentobarbital. 

After the event occurred, a literature search revealed alternative treatments.  Treatment measures should have been instituted as soon as the overdose was recognized (naloxone).  They were not started immediately in this case due to lack of clinical signs at time of overdose.  CSF aspiration and irrigation could be used to remove the drug, although one report had questionable success with this technique.  Further, the risk of inflammation and meningitis are increased with this technique.  Another possible treatment, although it has not been reported in the literature, would be to introduce a spinal needle into the subarachnoid space in the L5-6 region and elevate the dog's head.  Morphine is hyperbaric and may drain.  Further, the veterinary teaching hospital had a controlled drug dispensing machine.  Single vials or ampules were dispensed after entering the correct information including passwords.  After this incident, only one concentration of preservative free morphine sulfate is stocked.  Also, all drugs are to be labeled with name and concentration.  Further, only the person who prepared the drug may administer the drug.

QUESTIONS: T/F

1.  
Morphine overdose should be treated as soon as it is recognized.

2.  
Intrathecal overdose of morphine can have potentially fatal adverse effects, but can be treated successfully with immediate treatment and extensive supportive care.

3.  The cause of myoclonus resulting from morphine reaction or overdose is not yet known.

4.  
Intrathecal doses of preservative-free morphine sulfate are smaller than epidural doses.

ANSWERS:

1. 
T

2. 
T

3. 
T

4. 
T

Stokes et al.  2007.  Prevalence of serum antibodies against six Leptospira serovars in healthy dogs.  JAVMA 230(11):1657-1664.

Task 1- Prevent, Diagnose, Control and Treat Disease, K7 Epidemiology and K9 Preventive Medicine

Primary species- Dog

SUMMARY: Leptospirosis is a zoonotic bacterial disease that can affect many species of mammals.  There are at least 8 lepto species, consisting of approximately 230 serovars.  Serovars are the basic taxon of Leptospira, and are defined by the basis of surface antigens.  Detection of antibodies against the surface antigens by a MAT (microscopic agglutination test) is the most common diagnostic test used.  Pathogenic serovars are usually associated with reservoir or maintenance hosts.  These are often wildlife or domestic animals, which do not typically have clinical disease from their serovar.  Incidental hosts may be infected via exposure to infected hosts or their urine or by contaminated water.  Incidental host infection can be subclinical or can cause profound systemic disease, involving renal, hepatic, and coagulation systems.

Dogs have been associated with 12 serovars.  Canicola, Grippotyphosa, Icterohaemorrhagiae, Pomona and Bratislava are most commonly encountered.  Each serovar is distinct, but agglutinating antibodies against a certain serovar may cross-react with other serovars.  The serovar with the highest titer is usually the infecting serovar.  Protective antibodies are serovar specific.  Historically, Icterohaemorrhagiae and Canicola were the most common serovars associated with clinical disease in dogs in North America, and dogs are considered the maintenance host for Canicola.  However, clinical disease with these serovars has decreased in the past 20 years, and other pathogenic serovars are increasing.  Most canine infections with lepto are subclinical. 

This study investigated the epidemiologic features of leptospira exposure in a population of healthy client owned dogs in Michigan with known vaccination histories.  Dogs were judged as healthy on physical exam with their vets.  A statistically random sample was selected.  Blood was collected and screened by MAT.  This study was done before the 4- serovar lepto vaccine (including Pomona, Icterohaemorrhagiae, Canicola and Grippotyphosa) was available.  Positive titers were judged at standardized levels depending on serovar and dog vaccination status.  Risk factors assessed included: sex, age, breed, location of residence in Michigan, degree of restraint when outdoors, exposure to other animals, exposure to natural water sources, swimming and vaccination status.

24.9% of healthy dogs screened had antibody titers against at least 1 of 6 lepto serovars, which suggested exposure.  Prevalence of antibodies was highest to Grippotyphosa, followed by Bratislava, Canicola, Icterohaemorrhagiae and Pomona.  Age, travel, exercise outside fenced yards, and exposure to livestock and wildlife were considered significant risk factors for positive titers.  The serovars Bratislava, Grippotyphosa, and Pomona were historically considered uncommon, but more recently have been incriminated as causing clinical disease.  Wildlife and livestock may be of increasing importance as reservoirs for canine leptospirosis, as urbanization occurs.  Expanded vaccination strategies may partially mitigate these trends. 

These is controversy regarding Bratislava as a pathogen due to one study which exposed dogs to this serovar.  Dogs did not become infected, however, the authors concluded that the isolate may have lost virulence during culture.  Clinical reports from the US and UK indicate Bratislava is infectious for dogs and can be associated with clinical disease.  The serovar Autumnalis was not included in the study.  Interpretation of Autumnalis titers is not fully understood due to paradoxical high reactivity.  One study involved dogs vaccinated with serovars Grippotyphosa and Pomona alone, and resulted in titers to Autumnalis higher than to either vaccine serovar.

QUESTIONS:

1.  
Which are potential reasons for the increasing prevalence of "new" serovars causing clinical disease in dogs?

a.  
Increased wildlife exposure

b.  
Higher exposure to livestock

c. 
Suburban encroachment on wildlife

d.  
Protection against typical vaccine serovars of Canicola and Icterohaemorrhagiae

e.  
All of the above

True/ False

2.  
The highest titer is typically the infective serovar, however, these must be interpreted with caution because of cross- reaction.

3.  
Titers to the serovar Autumnalis must be interpreted with caution because of the paradoxically low titers and low cross-reactivity.

4.  
Serovar Bratislava is considered pathogenic for dogs, despite one research study with evidence to the contrary.

5.  
Vaccinal titers are typically  <1:400 and last generally < 4 months.

ANSWERS:

1. 
e

2. 
T

3. 
F

4. 
T

5. 
T

Radhakrishnan et al.  2007.  Community-acquired infectious pneumonia in puppies: 65 cases (1993-2002).  JAVMA 230(10):1493-1497.  

Task 1-Prevent, diagnose, control and treat disease

Primary species-dog

SUMMARY: For this study, community-acquired infectious pneumonia was defined as primary contagious respiratory tract infection characterized by bronchopneumonia in a dog with a history of being housed in the community.  There had to be radiographic evidence of pulmonary alveolar disease and positive results following bacterial culture of endotracheal or transtracheal wash fluid.  Bacterial culture of samples yielded Bordetella bronchiseptica in 65 (49%) of dogs.  Other organisms isolated in the remaining 33 dogs were Staphylococcus spp, E. coli, Klebsiella pneumoniae, Enterobacter spp, Pseudomonas aeruginosa, Streptococcus spp, enterococcus faecalis, Acinetbobacter spp, Pasteurella multocida, although isolation of non-Bordetella organisms may reflect opportunistic infection.  Dogs from which B bronchiseptica was isolated were significantly younger (less than 1 yr) than were dogs with pneumonia caused by other organisms.  Dogs with B bronchiseptica were more likely to be acquired from a pet store and also had been owned for a shorter period of time than dogs infected with other organisms.  Though the animals in this study had oral antibiotic treatment initiated prior to being treated at the veterinary school, the organisms remained multi-drug susceptible.  
Bordetella organisms attach to cilia, releasing exotoxins that induce variable degrees of ciliostasis, depending on the virulence of the strain.  Adhesins facilitate binding of the organism to specific receptors on respiratory epithelial cells.  Host defenses are disrupted both as a result of direct cell death and as a result of inhibition of ciliary function.  Further complicating factors may include damage to tissues, suppression of humoral and cell-mediated immunity, and inhibition of phagocytic functions of WBCs by other exotoxins.  Although penicillin derivatives achieve good penetration into the pulmonary parenchyma, they have relatively poor ability to penetrate the blood-bronchus barrier and therefore may not reach therapeutic concentrations in the airways.  Variability in enteral absorption of orally administered drugs in sick puppies in combination with variability in owner compliance for drug administration may also have contributed to treatment failure.

QUESTIONS:

1.  
Of the following organisms that can cause tracheobronchitis that may lead to bronchopneumonia in dogs, which is more likely to cause pneumonia in puppies less than 1 year of age with no other primary cause of pneumonia (i.e. inhalation pneumonia)?

a. 
Bordetella bronchiseptica

b. 
Staphylococcus spp

c. 
Klebsiella pneumoniae

d. 
Pasteurella multocida

2. 
Bordetella bronchiseptica is a specific pathogen to the dog and causes no disease in other species?  T/F

3.  
What is the chi-square test used for?  What is the Shapiro-Wilk test?

ANSWERS:

1.  
a

2. 
F: Bb is reported to be zoonotic (immunosuppressed humans) and it has been recovered as a commensal from other non-immunosuppressed species such as rodents, swine, guinea pig, NHP.  It’s reported to  cause disease in ferrets, guinea pig, marmosets, swine and others.

3. 
Chi-square: the chi-square test is a statistical test used to examine differences with categorical variables.   It is used in two similar but distinct circumstances:  a.  for estimating how closely  an observed distribution matches an expected distribution, or for  estimating whether two random variables are independent. Shapiro-Wilk test:  used to detect deviations for normality, without requiring that the mean or variance of the hypothesized normal  distribution be specified in advance.  It will not indicate the type  of non-normality.

Buber et al.  2007.  Evaluation of lidocaine treatment and risk factors for death associated with gastric dilatatation and volvulus in dogs: 112 cases (1997-2005).  JAVMA 230(9):1334-1339. 

SUMMARY: The purpose of this study was to determine the progression and outcome, identify risk factors for death, and evaluate IV administration of lidocaine as a prophylactic treatment for ischemic reperfusion injury in gastric dilatation and volvulus (GDV) in dogs. GDV is an acute, life threatening syndrome that requires immediate medical and surgical treatment as well as intensive postoperative care. Rapid accumulation of gas in the stomach, gastric displacement, increased intragastric pressure, and decreased venous return occur. GDV is characterized principally by cardiogenic shock, during which the entire body may be subjected to inadequate tissue perfusion and ischemia. The most serious complications of GDV are associated with ischemic reperfusion injury and consequent systemic inflammatory response syndrome. These include hypotension, ARF, DIC, and cardiac arrhythmias. Recently, the IV use of lidocaine to prevent IRI and SIRS was described in humans and laboratory animals. Although no clinical experiments with prophylactic IV administration of lidocaine to prevent IRI in veterinary medicine have been reported, there is a large body of evidence that supports the use of lidocaine. Possible mechanisms of action of such administration include inhibition of Na+/Ca++ exchange and Ca++ accumulation during ischemia, scavenging of hydroxyl radical, decreasing the release of superoxide from granulocytes, decreasing neutrophil activation, migration into ischemic tissue, and subsequent endothelial dysfunction. 112 dogs with GDV were included in the study, included were 51 in the lidocaine treated group (treated prior to surgery). German Shepherd Dogs (28.6%) and Great Danes (17%) were significantly overrepresented. Risk factors for death included time lag (≥ 5 hours) from onset of clinical signs to admission, decreased rectal temperature (<100.4oF) at admission, presence of ARF, presence of suspected gastric wall necrosis, and untreated gastric wall necrosis. Overall mortality rate was 26.8%; no significant differences were detected in mortality rate or postoperative complications between dogs that received lidocaine IV prior to surgical intervention and dogs that did not. Mean hospitalization time was longer in the lidocaine treatment group.

QUESTIONS:

1. True or False: In the present study, mortality rate was significantly reduced in the lidocaine treated group. 

2.  All of the following are possible mechanisms of action of lidocaine in the treatment of ischemic reperfusion injury except:
a. 
Inhibition of Na+/Ca++ exchange and Ca++ accumulation during ischemia 

b. 
Scavenging of hydroxyl radical

c. 
Decreasing the release of superoxide from granulocytes

d. 
Decreasing neutrophil activation 

e. 
All of the above are proposed mechanisms of action

ANSWERS:

1. False. Mortality rate was not significantly different. 

2. E 

Acierno and Mitchell. 2007.  Evaluation of four point-of-care meters for rapid determinations of blood lactate concentrations in dogs.  JAVMA 230(9):1315-1318. 

Task 1:  Prevent, diagnose, control and treat disease

SUMMARY: Lactate is produced by the anerobic glycolysis pathway.  The resulting accumulation of lactate is referred to as the oxygen debt.  Hyperlactatemia is caused by tissue hypoxemia, a defect in cellular metabolism, or relative hypoxemia (exercise or seizures).  High blood lactate levels have been used as a prognostic indicator in critically ill animals.  In the past blood lactate levels had to be sent to a central laboratory for analysis. Recently, four point-of-care monitors have been developed.  POC monitor C measures a color change from the chemical reaction of lactate with lactate oxidase.  POC monitors A and B measure an anodic current produced by the chemical reaction on lactate with lactate oxidase and potassium ferricyanide.   POC monitor D works similarly to POC monitor A and B except that the platinum is used rather than potassium ferricyanide.   This study seeks to whether the lactate results that were obtained from the POC monitors were in agreement with a critical care laboratory blood analyzer. Blood was taken from fifty dogs which had been admitted to the emergency service at the veterinary hospital.  The results indicated that there was agreement between all four POC monitors and the critical care laboratory blood analyzer.   POC monitor A had the highest amount of agreement with the critical care laboratory analyzer.  This study indicates that POC monitors can be used as a cage side measurement of blood lactate concentrations.   

QUESTIONS:
1. 
A racing greyhound's lactate concentration is 30 mmol/L.  What is the most likely cause of the hyperlactatemia?

a. 
Tissue hypoxemia

b.
Cellular metabolism defect 

c.
Relative hypoxemia

2.
A dog in ICU under treatment for sepsis has high serum lactate results.  What is the most likely cause of the hyperlactatemia?

a. 
Tissue hypoxemia

b.
Cellular metabolism defect 

c.
Relative hypoxemia

ANSWERS:

1. c

2. b
Ballegeer et al.  2007.  Correlation of ultrasonographic appearance of lesions and cytologic and histologic diagnoses in splenic aspirates from dogs and cats: 32 cases (2002-2005).  JAVMA 230(5):690-696.  

SUMMARY: This retrospective study reviewed the correlation of ultrasonographic appearance, cytology from fine-needle aspirates, and histology from biopsies of splenic lesions from a sampling of 29 dogs and 3 cats at the University of Wisconsin.  Cytologic diagnoses corresponded with histologic findings in 61.3% of cases and differed in 16.1% of the cases.  In 22.6% of the cases, histology was required to determine whether or not the lesion was neoplastic because the diagnosis required the evaluation of tissue architecture, which was not obtained from FNA samples.  The ultrasonographic appearance of lesions was highly varied, even among identical diagnoses, which made ultrasonographic appearance alone unreliable and inadequate in determining diagnosis and treatment plan.  However, multiple lesions with similar appearance were significantly associated with malignancy, while a single lesion was often more likely to be benign.  According to the authors, this reported diagnostic accuracy of splenic aspirates is better than similar studies of liver aspirates.

QUESTIONS:
1.  An abdominal ultrasound on a dog reveals multiple lesions in the spleen and an FNA of the spleen suggests a benign process.  What should you do?
a.
Be suspicious of neoplasia and obtain permission for a biopsy sample

b.
Tell the owners there is no cancer and send the dog home

c.
Tell the owners there is cancer and euthanize

d.
Send the FNA sample for a second opinion somewhere else

2.  
If the ultrasonographic appearance of the spleen is overall heterogeneous, what can you determine?

a.
The animal has lymphoma

b.
The animal has mast cell tumor

c.
The spleen is normal

d.
None of the above

3.  
T/F: Infectious causes of spleen nodules can be found in both singles and multiples.

ANSWERS:
1. 
a: multiple similar appearing nodules should make you suspect neoplasia, and you will need a biopsy sample to examine tissue architecture.

2. 
d: ultrasonographic appearance can vary greatly for any diagnosis.  

3. T: multiple nodules does NOT always mean neoplasia.  That's why biopsy is important!

Johnson et al.  2007.  Evaluation of the reproducibility and accuracy of pH-determining devices used to measure urine pH in dogs.  JAVMA 230(3):364-369.

Task 1: Prevent, diagnose, control, and treat disease

Species: Primary (Canine)

SUMMARY: The authors evaluated the reproducibility and accuracy of 4 portable pH meters frequently used to measure urine pH in dogs.  201 free catch urine samples were obtained from 114 hospitalized dogs.  All samples were measured with the bench top pH meter, which was considered the reference method.  Then the samples were divided into 2 ml aliquots and measured via a portable pH meter, a urine reagent strip or pH paper.  Each aliquot was measured within 4 hours of collection by an evaluator who was unaware of the origin or the pH measurement from the bench top meter.  To assess reproducibility, the coefficient of variation for each device was calculated.  To assess accuracy, the degree of agreement between the pH measurements from the devices and the bench top pH meter were calculated.

Results: 3 of the 4 portable pH meters had near perfect agreement with the bench top pH meter.  The reagent strip and the pH paper had moderate to poor agreement with the reference method.

Conclusion:  Urine pH should be measured by a portable pH meter or bench top pH meter when accurate measurements are crucial for diagnosis or treatment.

QUESTIONS:

1. 
What is the range of urine pH that healthy kidneys are capable of producing?

2. 
True/False   Accurate urine pH measurement is essential in properly diagnosing and treating uroliths in cats.
3. 
True/False  Decreasing urine pH decreases struvite crystal formation and growth.
4. 
Acidifying diets may increase the risk of:

a. 
Formation of struvite crystals

b. 
Formation of calcium oxalate crystals

c. 
Urinary tract infections

d. 
Kidney disease

ANSWERS:

1. 
5.0-8.0

2. 
T

3. 
T

4. 
B

Birkitt et al.  2007.  Risk factors associated with outcome in dogs with tetanus: 38 cases (1987-2005).  JAVMA 230(1):76-83. 

SUMMARY: Tetanus is a disease caused by tetanospasm, a toxin that is released by Clostridium tetani, which is a ubiquitous, anaerobic, spore-forming, gram positive bacteria that can be introduced into the body through wounds and surgical infection.  Dogs are more resistant than humans, because tetanospasm penetration of neural tissue is poor.  This article retrospectively examines the clinical presentation, progression of clinical signs, treatments, and outcomes, including 28 day survival rates, of 38 tetanus cases in dogs.  Cases to be included in the study included those that exhibited classic tetanus clinical signs, including the sardonic smile, erect ears, trismus, or rigidity of multiple limbs.  C. tetani was not cultured, and not all cases had a history of wounds.  Most cases initially presented with ocular (miosis, enophthalmos) and facial abnormalities.  Presentation and progression of the disease was based on a tetanus severity class (from human literature) I-IV, with IV being the most severe and including clinical manifestations of autonomic dysfunction.  Treatments consisted of supportive care (including nutritional support, muscle relaxation, and mechanical ventilation), antimicrobials, antitoxin, and wound management.  The study found that (1) younger dogs with tetanus are more likely to develop severe clinical signs, (2) there was no association between earlier administration of antitoxin or antimicrobials or wound management and progression of clinical signs (3) dogs with an internal or surgical wound appeared to be more likely to progress to a higher severity class than dogs with external wounds (not statistically significant), (4) dogs with higher tetanus severity scores were more likely to die than those with less severe signs.  At 28 day survival, overall survival rate was 77%, but only 58% for those cases graded as class III or IV.  Prognosis is good if heart rate or blood pressure abnormalities do not develop.

QUESTIONS:

1.  
What is the causative organism (and agent) in tetanus?

2.  
What causes an autonomic storm?

3.  
What factors indicate a poor prognostic outcome in dogs?

A.  
Young age

B.  
High severity score

C.  Late intervention with antitoxin and antimicrobials

D.  
All of the above

E.  
A and B only
ANSWERS:

1.  
Clostridium tetani, producing tetanospasm

2.  
Impairment of inhibitory circuits in the autonomic nervous system, resulting in sympathetic and parasympathetic dysregulation in the same patient.

3.  
E

Hopper et al.  2007.  Indications, management, and outcome of long-term positive pressure ventilation in dogs and cats: 148 cases (1990-2001).  JAVMA 230(1):64-75.  

SUMMARY: Positive pressure ventilation (PPV) provides artificial support of lung function, and is indicated in case of inadequate blood oxygenation/elimination of carbon dioxide. This technique is commonly used for short periods of time during surgical procedures or in the critical care-unit, but there is limited information regarding support for longer periods. Long-term PPV is associated with more complex management (requires appropriate facilities, equipment and personnel) and higher ventilator-associated complication rates compared with short term PPV.

This is a retrospective study with 148 cases, with the purpose of determine the outcome of PPV for 24 hours or longer and identify factors associated with successful weaning. Pentobarbital, with or without diazepam, was the most common induction and maintenance agent. The goal of PPV is to maintain adequate oxygenation and ventilation with the least aggressive ventilators settings possible. The blood gas goals were a PO2 of 80-120 mmHg and PCO2 of 35-45 mmHg (strictly with intracranial disease). The first mode of ventilation was continuous mandatory ventilation and mean duration for all the cases was 48 hours (24-356 h). SIMV was the most commonly used ventilatory mode for weaning. 41% of animals were successful weaned from PPV and 28% survived to discharge. The most common complications were pneumothorax, oral ulceration, corneal ulceration. Tracheal tube occlusion, disconnection or dislodgement was reported in several cases.

These results indicate that the survival rate from long term PPV correlated with the underlying disease process. Outcome statistics are consistently worse for animals with parenchymal pulmonary disease, compared with neuromuscular disease. Acute respiratory distress syndrome was associated with the lowest survival rate of all pulmonary diseases processes. This implies that diseases causing neuromuscular dysfunction are more amenable to treatment than those causing pulmonary abnormalities. Pulmonary disease necessitates more aggressive ventilator settings, which increase the risk of lung injury. In this study, cats had significantly lower chance of successful weaning from PPV, compared with dogs, maybe because of more difficult monitoring oxygenation and blood sampling.

This study suggests that long term PPV is practical and successful in dogs and cats.

QUESTIONS:

1.
Indications for PPV:

a. 
Inadequate blood oxygenation.

b. 
Inadequate elimination of carbon dioxide.

c. 
Long surgical procedures (more than 3 hours).

d. 
Epilepsy.

e. 
a and b.

2.
True or false? Neuromuscular disease was associated with the lowest survival rate of all pulmonary diseases.

3.
Mark the false sentence: Positive end-expiratory pressure (PEEP)…

a. 
Improve pulmonary compliance, recruit collapsed alveoli and prevent cyclic alveolar collapse.

b. 
Can lead to increase mean airway pressure and lung volumes.

c. 
Is associated with a risk of ventilator associated lung injury.

d. 
Have to be always 0 mmHg for physiological reasons.

4.
Pentobarbital CRI is associated with:

a. 
Prolonged recoveries.

b. 
Hyper-reflexive recoveries.

c. 
Extreme dysphoria after recovering consciousness.

d. 
Seizures upon recovery.

e. 
All of them.

f. 
None of them.

5.
The goal of PPV is to maintain:

a. 
PO2 in 80-120 mmHg and PCO2 in 35-45 mmHg.

b. 
PO2 in 50-80 mmHg and PCO2 in 35-45 mmHg.

c. 
Blood pulse oxymetry in 80-85%.

6.
The general recommendation for PPV of healthy lungs is a Peak of:

a. 
20 cm H2O.

b. 
Less than 10 cm H2O.

c. 
10-20 cm H2O, but usually higher in patients with decreased pulmonary compliance.

ANSWERS:

1.
e

2.
False

3.
d

4.
e

5.
a


6.
c

Almeida et al.  2007.  Epidural anesthesia with bupivicaine, bupivicaine and fentanyl, or bupivicaine and sufentanil during intravenous administration of propofol for ovariohysterectomy in dogs.  JAVMA 230(1):45-51.

Task 2: Prevent, alleviate and minimize pain and distress

Species: Primary (canine)

Background: Epidural anesthesia is considered extremely safe and is used for a wide range of surgical procedures in human medicine. The combination of local anesthetics and opioids has a synergistic effect, allowing reduction of dose and dose-related effects. 

Sufentanil has a higher analgesic potency than morphine in humans and minimal motor blockade. Fentanyl, a pure ?-opioid agonist, is four times as potent as morphine when administered intrathecally. Both sufentanil and fentanyl have a shorter duration of action than morphine when administered epidurally in women undergoing labor (2 to 3 hours as opposed to 16 to 24 hours for morphine). 

Procedures: Thirty female dogs were randomly allocated into three groups. The three groups received fentanyl/bupivacaine (FB: 2 ?g/kg, 1 mg/kg), sufentanil/bupivacaine (SB: 1 ?g/kg, 1 mg/kg), or bupivacaine alone (B: 1 mg/kg) by epidural injection prior to ovariohysterectomy. All dogs were preanesthetized with acepromazine and maintained on an intravenous infusion of propofol (0.2 mg/kg/min) adjusted to maintain a light plane of anesthesia. 

Results: Latency of motor blockade was shortest in the SB group (4.2 minutes), but there were no differences among the groups in the latency or anatomic extent of sensory blockade. Heart and respiratory rates, systolic and mean arterial pressures and blood-gas values were similar among groups. The mean arterial pressure and diastolic arterial pressure were decreased for the SB group only at 30 minutes, compared to time = 0, while the FB and B groups had significantly lower arterial pressures from 30 through 90 minutes. There were no differences due to treatment in plasma norepinephrine or cortisol concentrations.  A high degree of abdominal relaxation was reported by the surgeon for all animals, there were no differences in dose of propofol required and no complications during recovery. The SB group had significantly lower post-operative pain scores than the B group, using both the Visual Analog Score (VAS) and the Colorado State University Veterinary Teaching Hospital score. However, all dogs had low pain scores and no rescue analgesia was required.

QUESTIONS:

1.  Some advantages to the use of regional anesthesia compared to general anesthesia include:

a. 
Lower mortality and morbidity rates

b. 
Better post-operative analgesia

c. 
No need for endotracheal intubation

d. 
Decrease in surgical stress due to blockade of both afferent and efferent nerve impulses

e. 
All of the above

2.  
Which of the following scales is used to score degree of analgesia and sedation?
a. 
The Visual Analog Scale (VAS)

b.
The Colorado State University Veterinary Teaching Hospital scale

c.
Both of the above

d.
Neither of the above

3.  
Use of intravenous propofol infusion for the purpose of anesthesia results in:

a. 
Decreased respiratory rate

b. 
Decreased blood pH

c. 
Increase in end-tidal CO2 and Paco2

d. 
All of the above

4. 
T/F.  Although sufentanil in combination with bupivacaine enhanced post-operative analgesia, bupivacaine alone appeared adequate for epidural anesthesia. 

ANSWERS: 
1.
E
2.
C

3.
D

4.
True
