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· Healthy cats may have an incidental b-line, cats with CHF tend to have a predominance of b-lines
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· Despite varied clinical experience, with minimal verbal instruction, IO catheter using an EZ-IO is faster and more successfully placed than jugular cut-downs in cadavers
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· Fish oil IV is safe but no clear benefit as an anti-inflammatory was found at these doses
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· 31% Injection ports were contaminated on the 7th day
· More contamination near the sink
· No contamination day 0-2
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· Transient, severe PLE and intestinal inflammation
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· Fluid bolus on presentation and gallop/heart murmur development are clinically useful risk factors for fluid overload in UO cats
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· 22-77% dogs with GDV develop arrhythmias, in this study 68% had arrhythmias
· Lactate was associated with gastric necrosis
· Non-survival was associated with thicker heart walls, and small fluid volumes in the 1st 24hr
· Troponin was higher in in dogs with higher ventricular arrhythmia grade

[image: ]

· Presence and magnitude of hyperlactatemia may help identify high risk of mortality in dogs and cats
· Lactate + acid base analysis has more value than lactate alone
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· Transducer was placed on the upper eyelid in a slightly temporal position along a transverse plane with the transducer indicator pointing toward midline to standardize the image plane
· The transducer is fanned dorsally and ventrally until the optic nerve was visualized and optimized in position.
· Visualization of the hyperechoic posterior lens capsule was used as a landmark, as the optic nerve was identiﬁed caudal to the lens approaching the optic disc on the retina. Depth was adjusted so that the image of the eye ﬁlled the screen, typically at 3–5 cm
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Retrospective evaluation of and risk factor
analysis for presumed fluid overload in cats
with urethral obstruction: 11 cases
(2002-2012)

Cassandra J. Ostroski, DVM, DACV ECC@; Kenneth J. Drobatz, DVM, MSCE, DACVIM,
DACVECC and Erica L. Reineke, VMD, DACVECC

Abstract

Objective — To describe patient characteristics, treatment, and outcome in male cats with urethral obstruction
(UO) and fluid overload (FO), and to determine risk factors for the development of FO.

Design — Retrospective case-control study from 2002-2012.

Animals - Eleven client-owned cats with UO that developed respiratory distress secondary to suspected FO
and 51 control cats with UO without FO.

Interventions — None.

Measurements and Main Results — Medical records of cats with UO and FO were identified. FO was defined as
the development of respiratory distress secondary to pleural effusion or pulmonary edema while receiving IV
fluids. To identify risk factors for FO, variables for cats that developed FO were compared with variables from a
randomly selected control group of unaffected UO cats during the same time period. Variables analyzed included
patient signalment, previous medical history, serum biochemical data, respiratory rate, cardiac auscultation
abnormalities, admission systolic blood pressure, intravenous fluid administration, thoracic imaging, treatment,
duration and cost of hospitalization, and outcome. Echocardiogram identified heart disease in 5/6 cats with FO.
Cost (2.9 times as much) and median duration of hospitalization (4.1 vs 1.8 days) were significantly greater in
cats with FO. Cats with FO were more likely to have received a fluid bolus (odds ratio [OR]: 5.1; 95% confidence
interval [CI]: 1.3, 20, P = 0.014), developed a heart murmur (OR: 4.5; 95% CI, 1.1-18, P = 0.028) or a gallop sound
(OR: 75; 95% CI, 8.1-694, P < 0.0001).

Conclusions — FO is a possible complication of the treatment of UO. The administration of a fluid bolus on
presentation, and the development of a heart murmur or gallop sound during treatment were the most clinically
useful risk factors identified. The development of FO is associated with significant increases in both the cost
and length of hospitalization, but was not associated with increased mortality.

(] Vet Emerg Crit Care 2017; 27(5): 561-568) doi: 10.1111/vec.12631
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Evaluation of echocardiography and cardiac
biomarker concentrations in dogs with gastric
dilatation volvulus

Brent D. Aona, DVM,; John E. Rush, DVM, MS, DACVIM, DACVECC; Elizabeth A. Rozanski, DVM,
DACVIM, DACVECC @; Suzanne M. Cunningham, DVM, DACVIM; Claire R. Sharp, BVMS, MS,
DACVECC "Y' and Lisa M. Freeman, DVM, PhD, DACVN

Abstract

Objective — To assess abnormalities in concentrations of cardiac troponin I (cTnl), lactate, and N-terminal
pro-B-type natriuretic peptide (NT-proBNP) in relation to arrhythmias, echocardiographic measurements, and
survival in dogs with gastric dilatation volvulus (GDV).

Design — Prospective observational study.

Setting — University hospital.

Animals - Twenty-two dogs with naturally occurring GDV.

Samples — Concentrations of c¢Tnl, plasma lactate, and NT-proBNP were recorded at presentation to the
emergency room, the time closest to echocardiography, and the highest recorded concentrations during
hospitalization.

Interventions — None.

Measurements and Main Results — Cardiac rhythms were categorized on a 04 scale (0 = no ventricular
premature complexes [VPCs], 1 = single VPCs, 2 = bigeminy or trigeminy, 3 = couplets or triplets, and 4 =
R-on-T phenomenon or ventricular tachycardia). Echocardiography was performed 6-18 hours postoperatively.
Fifteen dogs had ventricular arrhythmias during hospitalization (Grade 1 [ = 9], Grade 4 [ = 6]). The highest
recorded cTnl concentration was significantly higher in the dogs with Grade 4 (P = 0.002) or Grade 1 (P =
0.001) arthythmias compared to dogs without arrhythmias. Plasma lactate was significantly correlated with left
ventricular internal diameter in diastole (r = —0.52, P = 0.01) and systole (r = ', P = 0.006), left ventricular
free wall in diastole (LWDd, r = 0.59, P = 0.004), and interventricular septal thickness in diastole (IVDs, r =
0.65, P =0.001). Dogs that did not survive to 1 week postdischarge (3/22) had a significantly thicker LVWd (P =
0.04) and IVSd (P = 0.05), and received significantly less fluids in the first 24 (P = 0.02) and 48 hours (P = 0.03)
of hospitalization.

Conclusions — Concentrations of ¢Tnl and NT-proBNP increased during hospitalization, but only cTnlI concen-
trations were significantly higher in dogs with a higher arthythmia grade. Additional research on the potential
role of serial measurement of biomarkers in dogs with GDV is warranted.

(] Vet Emerg Crit Care 2017; 27(6): 631-637) doi: 10.1111/vec.12667
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Retrospective evaluation of the prognostic
utility of plasma lactate concentration, base
deficit, pH, and anion gap in canine and feline
emergency patients

Casey J. Kohen, DVM, DACVECC; Kate Hopper, BVSc, PhD, DACVECC; Philip H. Kass, DVM,
PhD, DACVPM and Steven E. Epstein, DVM, DACVECC

Abstract

Objective — To determine the association of plasma lactate concentration, pH, base deficit (BD), and anion gap
(AG) in dogs and cats on presentation to an emergency room with outcome, and to compare the prognostic
significance of hyperlactatemia with a concurrent metabolic acidosis with that of hyperlactatemia and a normal
metabolic acid-base balance.

Design — Retrospective study.

Setting - University teaching hospital.

Animals - Five hundred sixty-six dogs and 185 cats that had venous blood gas analysis performed.
Interventions — None.

Measurements and Main Results - Medical records were reviewed for plasma lactate concentrations, electrolyte
concentrations, and acid-base parameters obtained on emergency room admission, clinical diagnosis, and in-
hospital mortality. The primary outcome measure was all-cause mortality for the hospitalized visit. Median
plasma lactate concentration and AG were higher, BD was more negative, and pH was lower, in non-survivor
dogs and cats. The prevalence of hyperlactatemia was 53% in dogs and 30% in cats. Lactic acidosis was present
in 42% and 80% of hyperlactatemic dogs and cats, respectively. Multivariate regression analyses revealed that
plasma lactate concentration, BD, and pH, but not AG, were independent predictors of mortality in dogs, and
that only plasma lactate concentration was an independent predictor of mortality in cats. Mortality was highest
for animals with lactic acidosis, at 59.8% in dogs and 49% in cats. Mortality in dogs with lactic acidosis was
significantly higher than dogs with hyperlactatemia and a normal acid-base status (P < 0.0001).

Conclusions - The presence and magnitude of hyperlactatemia on presentation to the emergency room may
help identify dogs and cats with high likelihood of in-hospital mortality, and the presence of lactic acidosis
specifically may help identify dogs with yet higher risk of in-hospital mortality.

(] Vet Emerg Crit Care 2018; 28(1): 54-61) doi: 10.1111/vec.12676
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Transpalpebral ultrasonographic
measurement of the optic nerve sheath
diameter in healthy dogs

Joshua J. Smith, DVM; Daniel J. Fletcher, PhD, DVM, DACVECC; Stacy D. Cooley, DVM, DACVR
and Margret S. Thompson, DVM, DACVR

Abstract

Objective — To develop a reference range for ultrasonographically measured optic nerve sheath diameter
(ONSD-US) in dogs. We hypothesized that ONSD-US can be measured reliably and is associated with weight
but not age, sex, or body condition score (BCS), and that the relationship between weight and ONSD-US in dogs
is allometric due to canine size variations.

Design - Prospective, observational study.

Setting - University teaching hospital.

Animals - Seventy-eight healthy adult dogs.

Interventions — The ONSD was measured by a standardized transpalpebral approach.

Measurements and Main Results — Regression analysis showed the relationship between weight and ONSD
was better fit with a linear model (R? = 0.8510) than an allometric model (R? = 0.7917). Multiple regression
analysis showed ONSD is associated with weight (P < 0.0001), age (P = 0.0021), and BCS (P = 0.0007), but not
with sex. Dominance analysis showed 94.6% of the variance explained by the model was due o weight. Intraclass
correlation coefficient (ICC) analysis showed excellent interobserver (ICC = 0.9338-0.9608) and intraobserver
(ICC = 0.9893) reliability.

Conclusions — These results suggest that ONSD-US may be reliably measured in dogs using our described
transpalpebral approach, and we have calculated prediction intervals based on body weight. Future studies
are needed to determine if ONSD-US measurements are associated with intracranial hypertension as shown in
human medicine.

(] Vet Emerg Crit Care 2018; 28(1): 31-38) doi: 10.1111/vec.12677
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Table 1: 95% prediction intervals for ONSD by weight

Weight (kg) Lower limit (mm) Upper limit (mm)
2 091 175
5 1.00 184

10 1.15 1.99

15 131 214

20 1.46 229

25 161 244

30 1.76 259

35 191 275

40 2.06 2.90

45 221 3.05

50 2.36 3.20

55 252 3.36

60 2.67 351

65 281 3.66

70 2.96 3.82

75 3.11 3.97

80 3.26 4.12

85 3.41 428

90 3.56 443
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Frequency and number of B-lines using a
regionally based lung ultrasound examination
in cats with radiographically normal lungs
compared to cats with left-sided congestive
heart failure

Gregory R. Lisciandro, DVM, DABVP, DACVECC @; Robert M. Fulton, DVM;
Geoffrey T. Fosgate, DVM, PhD, DACVPM and Kelly A. Mann, DVM, DACVR

Abstract

Objective — To establish a baseline lung ultrasound (LUS) artifact profile using a regionally based protocol in
cats without clinical signs of respiratory disease and with radiographically normal lungs compared to a cohort
of cats with left-sided congestive heart failure (CHF).

Design — Prospective case series.

Animals — Forty-nine cats without clinical signs of respiratory disease and with radiographically normal lungs
and 7 cats with radiographic evidence of left-sided CHE.

Interventions — Application of a previously published LUS protocol. Frequency of B-lines was compared based
on signalment, body condition score, investigator, and reasons for radiography and between 49 cats with
radiographically normal lungs to 7 cats with radiographic evidence of left-sided CHE.

Results — Overall frequency of B-lines was 12% (95% confidence interval, 5-24%) in cats without respiratory
disease versus 100% (95% confidence interval, 65-100%) in those with left-sided CHF. Six cats (6/49) had B-lines
with 5/6 having B-lines at a single site; and 4/5 having a single B-line at 1 site, 1/5 having 2 B-lines at 1 site;
and the sixth cat having 2 positive sites with a single B-line at each. In the cohort of cats with left-sided CHF, all
cats (7/7) had >3 B-lines detected at every site.

Conclusions — The lack of B-lines in cats without respiratory disease (with radiographically normal lungs) and
the predominance of B-lines in cats with left-sided CHF suggest that a regionally based LUS protocol may be
clinically useful for the identification and evaluation of feline respiratory conditions.

(] Vet Emerg Crit Care 2017; 27(5): 499-505) doi: 10.1111/vec.12637
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Comparison of time to obtain intraosseous
versus jugular venous catheterization
on canine cadavers

Alison R. Allukian, DVM; Amanda L. Abelson, DVM, DACVAA, DACVECC;
Jonathan Babyak, DVM, DACVECC and Elizabeth A. Rozanski, DVM, DACVECC, DACVIM@

Abstract

Objective — To compare the time required and the success rate of personnel with 4 different levels of experience
to place a humeral intraosseous (IO) catheter versus a jugular venous catheter (IV) in cadaver dogs.

Design — Prospective study.

Setting — Veterinary university teaching hospital.

Interventions — Canine cadavers from recently euthanized dogs were obtained from the cadaver donation
program between May and December 2014. Catheter placers (CPs) with varying clinical experience, including a
first year emergency and critical care resident, a senior emergency veterinary technician (VTS certified), a final
year veterinary student, and an ACVECC diplomate, participated in the study. Each CP catheterized a total of
6 dogs so that there was a total of 6 IO and 6 IV catheters placed, by automatic rotary insertion device (with
an EZ-10 gun) and vascular cut-down technique, respectively, for each CP. Time for IO catheterization and
IV catheterization was recorded and compared. The success of IO catheterization and IV catheterization was
verified by visualization of an injection of iodinated contrast material under fluoroscopy within the medullary
cavity or vessel.

Animals - Twenty-four canine cadavers.

Measurements and Main Results - Outcomes were analyzed using the Wilcoxon rank-sum test and the Kruskal-
Wallis one-way analysis of variance. The median time for all IO catheterization operators was faster at 55.4
seconds (range 15.0-153.0 s) compared to the median time for all IV catherization operators at 217.3 seconds
(range 55.6-614 s). The success rate for IO and IV was equal at 87.5%.

Conclusion - IO catheterization using an automatic rotary insertion device was performed more rapidly and
successfully than jugular venous catheterization using a cut-down technique in canine cadaver. These findings
suggest IO catheterization may be more efficient for gaining vascular access in the appropriate emergency
clinical situations when preexisting IV access does not exist.

(] Vet Emerg Crit Care 2017; 27(5): 506-511) doi: 10.1111/vec.12633
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Effects of parenteral fish oil on plasma
nonesterified fatty acids and systemic
inflammatory mediators in dogs
following ovariohysterectomy

Kaoru Tsuruta, DVM, MS; Robert C. Backus, DVM, MS, PhD, DACVN; Amy E. DeClue, DVM, MS,
DACVIM; Kevin L. Fritsche, PhD and Fred A. Mann, DVM, MS, DACVS, DACVECC

Abstract

Objective — To evaluate the effects of intravenous (IV) infusion of fish oil (FO) emulsion following ovariohys-
terectomy (OVH) on inflammatory mediators and plasma omega-3 nonesterified fatty acids (NEFA) concentra-
tions in dogs.

Design — Prospective clinical study.

Setting — University teaching hospital.

Animals - Twenty-nine privately owned dogs undergoing routine OVH.

Interventions - Postoperative 3-hour IV infusion of saline (n = 9), FO (Omegaven, n = 10), or soybean oil (SO,
intralipid, #n = 10) emulsion and blood collected before, 5 and 24 hours following OVH for plasma NEFA and
RBC membrane fatty acids (FAs) concentrations, leukocyte cytokine production capacity, and C-reactive protein
(CRP) measurement.

Measurements and Main Results — Plasma omega-3 NEFA, eicosapentaenoic acid, docosahexaenoic acid, and
total long-chain omega-3 FA significantly increased shortly after FO infusion (8.8 & 3.3 pM, 13.6 + 5.6 pM, and
25.1 + 9.6 pM, respectively) compared to SO (0.7 + 0.9, 2.3 + 1.8, and 4.2 + 3.0 uM, respectively) and saline
infusion (1.6 +2.5,2.6 + 3.1, and 5.9 + 6.4 uM, respectively). Plasma CRP concentration significantly increased
after OVH, but with no significant group differences. A weak negative correlation occurred between post-OVH
CRP and postinfusion total long-chain omega-3 FA concentrations (* = 0.21, P = 0.014). Stimulated leukocyte
interleukin (IL) 6 production capacity increased (P = 0.001) after OVH in all groups; SO infusion resulted in
reduced leukocyte IL-6 production capacity (1048.1 + 277.7 pg/mL) compared to FO (1299.9 + 302.1 pg/mL,
P =0.048) and saline infusions (1499.0 £ 363.1 pg/mL, P = 0.01). No significant group difference was observed
in leukocyte IL-10 and tumor necrosis factor a production capacities.

Conclusions — Postoperative administration of FO emulsion increases plasma omega-3 NEFA concentrations
promptly, but does not significantly attenuate CRP production or leukocyte cytokine production capacity. FO
infusion at the dosage used in the present study can be safely used in dogs, but it was not clearly beneficial in
decreasing post-OVH indices of inflammation.

(] Vet Emerg Crit Care 2017; 27(5): 512-523) doi: 10.1111/vec.12635
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Influence of hang time and location on
bacterial contamination of intravenous bags
in a veterinary emergency and critical

care setting

Julien Guillaumin, Doct. Vet., DACVECC, DECVECC; Nichole M. Olp, DVM;
Karissa D. Magnusson, DVM; Amy L. Butler, DVM, MSc, DACVECC and Joshua B. Daniels, DVM,
PhD, DACVM

Abstract

Objective — To assess the rate of bacterial contamination of fluid and ports in intravenous bags in a veterinary
emergency room (ER) and intensive care unit (ICU).

Design — Experimental model.

Setting — Ninety intravenous fluid bags of lactated balanced-electrolytes solution (1 L) hung in a university
hospital.

Interventions — Bags were hung in 2 different locations in the ER (sink and bins) and one location in the ICU
(sink) for 11 days. Bags were punctured 3 times daily with a sterile needle to simulate clinical use. Injection
ports were swabbed and 50 mL of fluid were collected in duplicates on days 0, 2, 4, 7, and 10. Aerobic bacterial
cultures were performed on the fluid and injection port. Contamination was defined as bacterial growth of a
similar phenotype across 2 consecutive times. Increase in the fluid contamination rate from day 0 was tested
using an exact binomial test. Port contamination rate between locations was tested using Fisher’s exact test.
Main Results - Combined bacterial growth on injection ports reached a mean (95% confidence interval) of 8.1
(0.005-16.2) cfu/port on day 10. The combined port contamination was 3.3%, 11.1%, 17.8%, and 31.1% on days
0,2, 4, and 7, respectively. Port contamination was similar between ER and ICU. However, port contamination
was higher in the sink versus the bins area (38.3% vs 16.7%, P = 0.032). No fluid bag was contaminated at days
0 and 2. The contamination rate of fluid bag was 1.1% and 4.4% on days 4 and 7, respectively. All bags with
contaminated fluid were in the ER (6.7%, 95% exact binomial confidence interval 1.9-16.2%).

Conclusions — Injection port contamination reached 31.1% on day 7. Contamination was more likely when the
bags were hung next to a sink. In our model of bag puncture, fluid contamination occurred between days 2 and 4.

(] Vet Emerg Crit Care 2017; 27(5): 548-554) doi: 10.1111/vec.12647
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Fecal markers of inflammation, protein loss,
and microbial changes in dogs with the acute
hemorrhagic diarrhea syndrome (AHDS)

Romy M. Heilmann, DVM, DACVIM, DECVIM, PhD; Melissa M. Guard, MSc, DVM;
Jérg M. Steiner, DVM, DACVIM, PhD; Jan S. Suchodolski, DVM, PhD and Stefan Unterer, DVM,
DECVIM

Abstract

Background - Idiopathic acute hemorrhagic diarrhea syndrome (AHDS) is characterized by acute onset of
bloody diarrhea, severe dehydration, and increased vascular and intestinal mucosal permeability. Markers of
gastrointestinal inflammation, protein loss, and changes in the intestinal microbiota have not been studied
extensively in dogs with AHDS.

Key Findings — For 3 consecutive days, feces were collected from dogs with AHDS, and assayed for calprotectin
and S100A12 (both markers of inflammation), o;-proteinase inhibitor (a marker of gastrointestinal protein loss),
and the presence of selected species of bacteria. Concentrations of all assayed markers were significantly greater
than the institutional reference intervals at the time of presentation, and all decreased significantly by Day 3
of treatment. Abundances of selected bacterial groups (Ruminococcaceae, Faecalibacterium spp., Bifidobacterium
spp., and Proteobacteria) at the time of diagnosis were consistent with an intestinal bacterial dysbiosis. No
differences in the abundance of bacterial groups over time was seen, except for a mild but significant decrease
in Ruminococcaceae at Day 3.

Significance — These results suggest that canine AHDS is associated with a significant but transient gastroin-
testinal loss of protein and intestinal inflammation. The intestinal bacterial dysbiosis appears to outlast the
protein loss and inflammation.

(] Vet Emerg Crit Care 2017; 27(5): 586-589) doi: 10.1111/vec.12636

Keywords: bacterial DNA, canine, hemorrhagic gastroenteritis, inflammation, protein loss




