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Objective—To evaluate the safety and efficacy of laparoscopic hepatic biopsy in dogs. Design—Retrospective case series. Animals—80 client-owned dogs.
Procedures—Medical records of dogs that underwent laparoscopic hepatic biopsy between 2004 and 2009 because of suspected hepatic disease were reviewed to obtain information on signalment, intraoperative and postoperative complications, and histologic diagnosis. Follow-up information was obtained through medical records and telephone conversations with owners.
Results—76 of the 80 (95%) dogs survived to hospital discharge. Three (4%) dogs required conversion to laparotomy, but in none of the dogs was conversion to laparotomy needed to control hemorrhage associated with the laparoscopic biopsy procedure. Another 3 (4%) dogs required a blood transfusion; all 3 had been anemic prior to surgery. All laparoscopic biopsy samples were considered to be of sufficient size and to contain a sufficient number of portal triads to obtain a histologic diagnosis. However, disagreements in histologic diagnoses were identified for 7 of the 49 (14%) dogs for which multiple slides were available for review.
Conclusions and Clinical Relevance—Results suggested that laparoscopic hepatic biopsy is a safe procedure in dogs, with low morbidity and mortality rates, that typically yields sufficient samples for histologic examination. However, because of the possibility of disagreement among histologic diagnoses, multiple samples should be obtained. 

Take Home Points:
· Laparoscopic hepatic biopsy is a safe procedure in dogs, with low morbidity and mortality rates,.
· Laparoscopic hepatic biopsy typically yields sufficient samples for histologic examination. However, because of the possibility of disagreement among histologic diagnoses, multiple samples should be obtained.
· Complications (defined as need to convert to a laparotomy or anemia requiring transfusion) were identified in 7.5% (6/80) dogs (3 (4%) required conversion to laparotomy and 3 (4%) required a blood transfusion)
· 95% (76/80) dogs survived to hospital discharge
· Disagreements in histologic diagnosis were identified in 7/49 (14%) of dogs
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Objective—To examine associations between CSF biomarkers, initial neurologic dysfunction, and long-term ambulatory outcome in dogs with acute intervertebral disk herniation (IVDH).
Design—Prospective clinical study.
Animals—54 dogs with acute thoracolumbar IVDH and 16 clinically normal dogs.
Procedures—For each dog, variables, including CSF myelin basic protein (MBP), lactate, calcium, glucose, and total protein concentrations; nucleated cell count; and creatine kinase (CK) and aspartate aminotransferase activities, were measured. For dogs with thoracolumbar IVDH, initial neurologic function was characterized by use of a modified Frankel score (MFS; determined on a scale of 0 to 5, where 0 represented paraplegia with no deep nociception and 5 represented paraspinal hyperesthesia only). Long-term follow-up was assessed.
Results—Among dogs with thoracolumbar IVDH, those with CSF CK activity 38 U/L had a 35-fold increase in the odds of long-term ambulation, compared with the odds in dogs with CSF CK activity > 38 U/L, adjusting for neurologic functioning at the evaluation. The CSF lactate, calcium, and glucose concentrations and aspartate aminotransferase activity were not predictive of long-term ambulatory outcome. Data analysis revealed that long- term functional recovery was > 98% for affected dogs, regardless of their initial MFS, when CSF CK activity was 38 U/L and MBP concentration was 3 ng/mL.
Conclusions and Clinical Relevance—In dogs with acute thoracolumbar IVDH, CSF CK activity and MBP concentration appeared to be prognostic indicators and, along with initial MFS, can be used to predict long-term ambulatory outcome.

TAKE HOME POINTS:

· CSF CK activity was associated with long-term outcome in dogs with acute thoracolumbar IVDH. 
· Median CSF CK activity was significantly higher in dogs that had an unsuccessful outcome (62 U/L), compared with that in dogs without thoracolumbar IVDH (< 20 U/L) and dogs with thoracolumbar IVDH that had a successful outcome (20 U/L).
· The odds of recovery for dogs with thoracolumbar IVDH that had a CSF CK activity ≤ 38 U/L was greater (35-fold difference) than the odds for affected dogs that had a CSF CK activity > 38 U/L, adjusting for initial MFS and CFS MBP concentration.
· 3 potential causes for increased activity of CK in the CSF: contamination of CSF by plasma during sample collection, breakdown of the blood-brain barrier with the CK source being plasma, or direct leakage of CK from neuroparenchyma due to cellular dysfunction and damage.
· In fresh and frozen CSF samples from 10 dogs with IVDH, there was no correlation between values of CK activity. This information, in agreement with previous reports suggested that CK in CSF samples is unstable.
· The odds of long-term voluntary ambulation in affected dogs that had a CSF MBP concentration 3 ng/mL was 33 times the odds in affected dogs that had a CSF MBP concentration > 3 ng/mL (P = 0.016). 
· The probability of a successful outcome for dogs with an initial MFS of 0 or 1 and CSF CK activity and MBP concentrations values greater than the established cutoffs was < 10%. Conversely, the probability of a successful outcome was > 98% for dogs with CSF CK activity and MBP concentration values less than the cutoffs, regardless of initial MFS.
· The CSF lactate, calcium, and glucose concentrations and aspartate aminotransferase activity were not predictive of long-term ambulatory outcome.
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Objective—To evaluate the efficacy of administration of a single 12-mL dose of canine parvovirus (CPV)-immune plasma for treatment of CPV enteritis.
Design—Prospective, randomized, double-blinded, placebo-controlled clinical trial.
Animals—14 dogs with naturally occurring CPV enteritis.
Procedures—Dogs were assigned to treatment groups on the basis of randomization ta- bles and were administered a single IV dose of CPV-immune plasma (treatment group) or an equivalent volume of saline (0.9% NaCl) solution (placebo group) within 18 hours after admission to the hospital. Treatment and outcome variables evaluated included neutrophil, monocyte, and CPV counts; number of days of hospitalization; changes in body weight; and cost of treatment.
Results—When dogs treated with CPV-immune plasma were compared with dogs treated with saline solution, there were no significant differences detected among neutrophil or monocyte counts, magnitude of viremia, weight change, number of days of hospitalization, or cost of treatment.
Conclusions and Clinical Relevance—Administration of a single 12-mL dose of immune plasma soon after the onset of CPV enteritis in dogs was not effective in ameliorating clinical signs, reducing viremia, or hastening hematologic recovery. 

TAKE HOME POINTS:

· No evidence that the administration of a single dose of 12 mL of CPV-immune plasma to dogs within 24 hours after onset of clinical signs of CPV enteritis had any effect on the return of hematologic values (neutrophil and monocyte count) to the reference range, CPV viremia, duration of hospitalization, or cost of treatment.

Morphometric features of the craniocervical junction region in dogs with suspected Chiari-like malformation determined by combined use of magnetic resonance imaging and computed tomography
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Objective—To objectively describe morphometric features of the craniocervical junction region of Cavalier King Charles Spaniels (CKCSs) and non-CKCS dogs with suspected Chiari-like malformation (CLM) and identify associations between these features and the presence of other malformations in this region.
Animals—216 CKCSs and 58 non-CKCS dogs.
Procedures—Magnetic resonance and computed tomographic images of the head and craniocervical junction region of patients evaluated because of suspected CLM were as- sessed for cerebellar compression (CC), ventral spinal cord compression at the C1-C2 articulation (medullary kinking), and dorsal spinal cord compression at the C1-C2 articulation (dorsal compression). A compression index was calculated for each of these 3 locations in each dog. Multiple logistic regression analysis was performed to determine whether breed (CKCS vs non-CKCS) and compression index values were associated with the presence of other craniocervical junction abnormalities.
Results—All 274 dogs had CC; medullary kinking was identified in 187 (68.2%) and dorsal compression was identified in 104 (38.0%). Atlantooccipital overlapping (AOO) was identified in 76 (27.7%) dogs. Breed of dog (CKCS vs non-CKCS) and value of CC index were the only significant predictors of AOO. The CKCSs had an almost 5-fold decrease in risk of AOO, compared with the non-CKCS dogs, and the risk of AOO nearly doubled for every 10% increase in CC index.
Conclusions and Clinical Relevance—The anatomic abnormality responsible for CC was AOO in a substantial percentage of dogs suspected to have CLM. The CC index value may be used to help differentiate subtypes of craniocervical junction abnormalities in dogs. 
TAKE HOME POINTS:
· All dogs had some degree of CC. Among the 274 dogs, there were 187 (68.2%) dogs with concurrent MK and 104 (38.0%) with concurrent DC. Based on evaluation of 3-D reconstructed CT images, 76 of 274 (27.7%) dogs with CC had AOO rather than CLM.  This underscores the need for CT in addition to MRI imaging.  Atlantooccipital overlapping was found in 44 of 216 (20.4%) CKCSs and 32 of 58 (55.2%) non-CKCS dogs.
· Intraobserver reliability for the DC and MK indices ranged from 0.94 to 0.99, indicating outstanding reliability with repetition. Intraobserver reliability for the CC index ranged from 0.51 to 0.74. Similarly, interobserver reliabilities for the DC and MK indices (range, 0.93 to 0.99) were higher than that for the CC index (range, 0.52 to 0.70).
· Optimal cutoff points for the prediction of AOO based on the CC index were determined in this study. A CKCS was classified as having AOO if the CC index was > 16.1%; a non-CKCS dog was classified as having AOO if the CC index was > 12.3%.
· Only CC index and breed were significant predictors of AOO.  CKCS had an approximately 5-fold decrease in the risk of AOO, compared with non-CKCS dogs
· For every 10% increase in CC index, the risk of AOO nearly doubled.
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Objective—To evaluate reproducibility of ejection fraction (EF), myocardial perfusion (MP), and pulmonary transit time (PTT) measured in a group of dogs by use of contrast echocardiography and to examine safety of this method by evaluating cardiac troponin I concentrations.
Animals—6 healthy dogs.
Procedures—2 bolus injections and a constant rate infusion of contrast agent were admin- istered IV. Echocardiographic EF was determined by use of the area-length method and was calculated without and with contrast agent. The PTT and normalized PTT (PTT/mean R-R interval) were measured for each bolus. Constant rate infusion was used for global MP evaluation, and regional MP was calculated by use of a real-time method in 4 regions of interest of the left ventricle. Cardiac troponin I concentration was analyzed before and after contrast agent administration. Intraoberserver and interobserver variability was calculated.
Results—EF was easier to determine with the ultrasonographic contrast agent. For the first and second bolus, mean ± SD PTT was 1.8 ± 0.2 seconds and 2.1 ± 0.3 seconds and normalized PTT was 3.4 ± 0.3 seconds and 3.5 ± 0.3 seconds, respectively. A coefficient of variation < 15% was obtained for global MP but not for the regional MPs. No differences were detected between precontrast and postcontrast cardiac troponin I concentrations.
Conclusions and Clinical Relevance—Contrast echocardiography appeared to be a repeatable and safe technique for use in the evaluation of global MP and PTT in healthy dogs, and it improved delineation of the endocardial border in dogs.

Take Home Points:
· The first gas-based echocardiographic contrast agent described and used in clinical practice was agitated saline (0.9% NaCl) solution. The primary use of agitated saline solution, which was dictated by the size of its gas particles and its limited stability, was for the detection of right-to-left intracardiac or extracardiac shunts.
· The second-generation contrast agents are characterized by particles that are smaller than RBCs, which means that they are not trapped by the pulmonary capillaries when injected in a peripheral vein and can opacify the left side of the heart. Thus, they can be used to improve delineation of the endocardial border or to evaluate MP.
· In humans, contrast echocardiographic examination for assessment of MP permits simultaneous assessment of global and regional myocardial structure, function, and perfusion, which enables optimal noninvasive assessment of patients suspected of having coronary artery disease.
· Coronary artery disease is not a common issue in veterinary patients, but defects in the coronary microcirculation have been described in dogs with various cardiac diseases.  Small-vessel disease with narrowing of coronary vessels (intramural small-vessel disease has been described in animals with various diseases such as myxomatous mitral valve disease, subaortic stenosis, and hypertrophic cardiomyopathy) may lead to subendocardial ischemia, and the use of echocardiographic contrast agents could allow for the evaluation of MP and provide a clinically applicable tool for the noninvasive assessment of myocardial ischemia in these patients.
· In dogs with congestive heart failure, PTT and nPTT increase as a consequence of reduced cardiac output, increased pulmonary blood volume, or a combination of both.
· Evidence exists to support the contention that contraction and expansion of microbubbles of contrast agent in an acoustic field, a phenomenon known as cavitation, may cause local myocardial damage in dogs- cTnI
· The contrast agent was a suspension of stabilized gaseous microbubbles (perfluorocarbon gas) in saline solution.
· EF evaluated with left apical long axis view via area-length method
· The PTT was estimated as the number of seconds from the first frame in which bubbles started to fill the right atrium to the first frame in which the contrast agent reached the left atrium.  The nPTT was calculated by dividing PTT by the mean R-R interval of the measured heartbeats.
· Qualitative assessment of global MP was performed as described elsewhere.  Briefly, MP was visually estimated as the number of cardiac cycles required for the myocardium to regain com- plete opacification after microbubble rupture. Cardiac cycles were counted frame by frame, starting from the first systole after the frame of the high MI flash. The LV myocardium was regarded as refilled when it entirely regained signal intensity comparable to the state before the high MI flash, as visually estimated via side-by-side comparisons of the cine loops
· Regional quantitative assessment of MP was obtained by use of the software package embedded in the ultrasonographic unit for quantitative analysis. Quan- tification of mean signal intensity was obtained within manually placed oval ROIs of equal size (3 X 7 mm). The ROIs were located in 4 myocardial segments (BIVS, MIVS, BLVPW, and MLVPW).
· Measurement of cTnI concentrations—Venous blood samples were collected into EDTA-containing tubes before and 1 hour after administration of the contrast agent.
· Results- subjectively easier to obtain EF with contrast  (1 dog not possible to determine without contrast) but no statistically significant difference between mean EF contrast/wthout contrast; evaluation of PTT was subjectively easy to perform in all dogs.  No statistically sig difference between PTT/nPTT after first and second boluses of contrast agents; evaluation of global MP revealed evidence of unilateral bias in the interobserver comparison when the low dose of contrast agent was used; data concerning the regional quantitative assessment of myocardial perfusion have poor reproducibility- not a reliable technique.  No bias was observed in the interobserver comparison when the higher dose or either CRI was used; cTnI did not differ pre- or post-contrast and no significant adverse effects were noted. 
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Objective—To evaluate the effects of the pacemaker funny current (If) inhibitor ivabradine on heart rate (HR), left ventricular (LV) systolic and diastolic function, and left atrial performance in healthy cats and cats with hypertrophic cardiomyopathy (HCM).
Animals—6 healthy cats and 6 cats with subclinical HCM.
Procedures—Anesthetized cats underwent cardiac catheterization and were studied over a range of hemodynamic states induced by treatment with esmolol (200 to 400 μg/kg/min, IV), esmolol and dobutamine (5 μg/kg/min, IV), ivabradine (0.3 mg/kg, IV), and ivabradine and dobutamine. Left ventricular systolic and diastolic function, cardiac output, and left atrial function were studied via catheter-based methods and echocardiography.
Results—Treatment with ivabradine resulted in a significant reduction of HR, rate-pressure product, and LV contractile function and a significant increase in LV end-diastolic pressure, LV end-diastolic wall stress, and LV relaxation time constant (tau) in cats with HCM. Con- current administration of ivabradine and dobutamine resulted in a significant increase of LV contractility and lusitropy, with blunted chronotropic effects of the catecholamine. Left atrial performance was not significantly altered by ivabradine in cats with HCM. Regression analysis revealed an association between maximum rate of LV pressure rise and tau in cats with HCM.
Conclusions and Clinical Relevance—Ivabradine had significant effects on several cardiovascular variables in anesthetized cats with HCM. Studies in awake cats with HCM are needed to clinically validate these findings. 

TAKE HOME POINTS:
· Hypertrophic cardiomyopathy is the most common heart disease in cats and is characterized by LV hypertrophy, myofiber disarray, myocardial fibrosis, intra- mural coronary arterial narrowing, and myocardial ischemia, which are all factors that compromise diastolic LV function.  Treatment of cats with subclinical HCM remains controversial but has been directed at relieving obstruction of the LV outflow tract, improving LV diastolic function, and preventing arterial thromboembolism and sudden cardiac death. Adrenoreceptor antagonists have been the mainstay of therapy in subclinical HCM.
· Several prognostic indicators have been proposed in cats with HCM, including LV diastolic function, LA size, and HR, which is a major determinant of myocardial oxygen consumption. Tachycardia is poorly tolerated in humans with HCM. Consequences of tachycardia can include reduced LV filling, decreased myocardial perfusion, and increased myocardial oxygen demand with worsening of preexisting diastolic dysfunction and myocardial ischemia.  Evidence in human patients with HCM suggests that ischemia is a major contributor to clinical signs, disease progression, and fatal outcome.
· Recent advances related to the molecular basis of cardiac pacemaker function and the physiology of associated ion channels have led to novel approaches in the selective control of HR. One such cellular target is the pacemaker funny current (I ) of the sinoatrial node. To date, several If inhibitors have been studied but only ivabradine has been approved for clinical use in human patients with ischemic heart disease
· Hypothesized that ivabradine would have minimal effects on LV and LA function but would significantly blunt positive chronotropic responses induced by catecholamine administration.
· 6 healthy cats and 6 cats with idiopathic left ventricular hypertrophy
· Premed- butorphanol and acepromazine; induction- propofol; maintenance- iso, 100% oxygen
· A 3F, high-fidelity, dual-micromanometer– tipped catheterj,k was advanced into the LV through the right carotid artery under fluoroscopic guidance and positioned to simultaneously record LV and aortic pres- sures. Digital sampling rate for the micromanometer catheter was 500 samples/s.
· A 5F, flow-directed, fluid-filled, thermistor-tipped catheterl connected to a pressure transducer and a CO computerm was positioned in the pulmonary artery via the right external jugular vein. The proximal catheter port was positioned in the right atrium or cranial vena cava, the thermistor in the main pulmonary artery, and the distal tip in the main or proximal left or right pulmonary artery branch. This catheter was used to measure pulmonary artery pressures and CO by thermodilution. For measurement of CO, a 1-mL bolus of saline (0.9% NaCl) solutionn was rapidly injected into the right atrium through the proximal port of the pulmonary artery catheter.
· Body temperature, ECG, HR, LV pressures, aortic pressures, and pulmonary artery pressures were monitored continuously and recorded simultaneously during each treatment period. Cardiac output was measured at end-expiration during each intervention simultaneously with echocardiographic recordings.
· Echo
· After baseline measurements were obtained, 4 treatments (esmolol,q Esm+Dob,r ivabradine,s and Iva+Dob) were studied. A 10- to 20-minute period was allowed for hemodynamic stabilization between each study period. Once HR was stable, hemodynamic variables and echocardiographic data were acquired simultaneously, with data collection taking approximately 15 minutes for each treatment period.
· Diagnosis (HCM or control) did not have a fixed effect on HR (P = 0.61), whereas treatment (P < 0.001) and baseline values (P < 0.001) did. Compared with baseline, HR was significantly (P < 0.001) reduced by ivabradine in cats with HCM and control cats, whereas the negative chronotropic effect of esmolol did not reach significance (HCM, P = 0.44; control, P = 0.59).
· The mean and maximum HR observed during Esm+Dob (164 and 204 beats/min) were significantly (P < 0.001) higher, compared with the mean and maximum HR observed during Iva+Dob (122 and 140 beats/min). Similar observations were made in control cats, although dobutamine did not significantly increase HR during Iva+Dob in this group.
· In contrast to esmolol (P = 0.40), ivabradine significantly (P < 0.001) reduced the rate-pressure product in cats with HCM.
· Diagnosis did not have a fixed effect on max rate of left ventricular pressure rise.  Both ivabradine and esmolol decreased the max rate of left ventricular pressure rise in cats with HCM, whereas in controls only esmolol but not ivabradine did. 
· Overall cats with HCM had lower CI, compared with controls.  Stroke volume was not different between treatment and disease groups.  Stroke volume increased after dobutamine administration.
· Cats with HCM had a larger increase of global systolic circumferential strain rate at Iva+Dob, compared with Esm+Dob, than did control cats
· LV relaxation time constant (tau): Diagnosis (HCM or control) did not have a fixed effect on tau (P = 0.183), whereas treatment (P < 0.001) and baseline values (P < 0.001) did. Tau was slightly prolonged (mean, 4 milliseconds) after administration of ivabradine in cats with HCM (HCM, P < 0.009; control, P = 0.61) in contrast to tau after administration of esmolol (P > 0.05; Table 1). Dobutamine administered simultaneously with esmolol or ivabradine decreased tau in both groups. However, there was a significant (P = 0.019) difference in the magnitude of mean decrease of tau with Iva+Dob, compared with Esm+Dob, in cats with HCM. Moreover, there was a significant (P = 0.029) difference in the mean reduction of tau with Iva+Dob between cats with HCM (mean, –12 milliseconds) and controls (mean, –6 milliseconds).

· The mean reduction of HR in cats with HCM observed after ivabradine administration was 33% relative to baseline. Heart rate was still reduced by 17%, compared with baseline, during dobutamine infusion in these cats.  Results of this study indicated that IV administration of ivabradine decreased HR and the rate-pressure product in anesthetized cats with HCM. Left ventricular systolic and diastolic function as well as LA performance were either unchanged or minimally affected by ivabradine. Tachycardia induced by dobutamine was significantly blunted by ivabradine but not by esmolol.
· Thus, results suggested that the negative chronotropic effect of ivabradine in the setting of sympathetic stimulation is more pronounced than that of a moderately high dose of esmolol in anesthetized cats with HCM. However, during ivabradine infusion, the sinus rate was still responsive to dobutamine. Complete suppression of the HR response to sympathetic stimulation is undesirable, considering a higher HR is needed during stress and exercise.
· [bookmark: _GoBack]A significant increase in diastolic wall stress following administration of ivabradine was found in both groups because of an increase of LV EDP and LV end-diastolic dimension. Increased diastolic wall stress in combination with hypertrophy may favor the development of myocardial ischemia, especially in the subendocardium. However, the increase in end-diastolic wall stress was low and the consequences would likely be balanced by the concurrent reduction of HR and the rate-pressure product in cats with HCM. Both HR and rate-pressure product decreased with administration of ivabradine, indicating a lower myocardial oxygen demand.
· As expected, LV contractility decreased under the influence of esmolol in all cats. Similar observations were identified in cats with HCM after administration of ivabradine; however, other variables of systolic function (eg, fractional shortening, ejection fraction, and radial and circumferential strain rate and radial strain) were not altered.  More than 50% of cats with HCM have dynamic obstruction of the LV outflow tract and negative inotropy is a well-known mechanism for relief of the obstruction.  Therefore, this effect of ivabradine may be beneficial.
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