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COLOR DOPPLER AND POWER DOPPLER IMAGING TO HELP DIFFERENTIATE SUBPLEURAL
CONSOLIDATIONS IN DOGS AND CATS

Michat Gajewski ! Katarzyna Kraszewska ?

! Vet Lus Expert s.c., Warsaw, Poland

Learning objectives:
- To present general principles of applying the color doppler modality in lung ultrasound of dogs and cats
- To describe various types of vascular patterns within subpleural consolidations found in dogs and cats

- To present vascular criteria that help in the differentiation of pathologic processes in the lungs

Proceeding:

Non-cardiac thoracic ultrasonography is increasingly used in veterinary medicine. This imaging modality has
been thoroughly studied in human medicine and is considered an important tool for increasing the diagnostic
accuracy in dyspneic patients. According to newly published guidelines the first diagnostic approach in
patients with acute dyspnea should include thoracic ultrasound. Lung ultrasound (LUS) is important in many
fields, from emergency and intensive care to cardiology, internal medicine, pediatrics, and neonatology.
Guidelines and publications for adults and children suggest that color doppler analysis can be beneficial to
perform when available.

In veterinary medicine LUS is a part of POCUS in various emergency protocols (VETBLUE O TFAST® or
CALGARY PLUS). The assessment of consolidations in emergency protocols is based on their shape and
presence or absence of vertical artefacts, without applying Doppler analysis. Color Doppler analysis enables
the assessment of vascular criteria within consolidations, which are one of three criteria used in human
internal medicine to describe consolidated lung tissue on LUS. The other two are the pleural and parenchymal
criteria. Vascular analysis of the consolidation impacts subsequent diagnostic and therapeutic decisions.

The VetLus protocol utilizes a horizontal sliding technique with the transducer placed at three different
vertical locations on each side of the thorax at levels in line with: the middle of the scapula below the rib
heads and epaxial muscles (dorsal line); the shoulder joint (at the level of the heart base, middle line); and
just dorsal to the sternebrae (ventral line).

Consolidations are described based on their size, shape, margins, echogenicity, and three additional
criteria: parenchymal (presence of bronchograms), vascular (using color Doppler sonography), and pleural
(presence or absence of lung sliding, effusion, and pleural line irregularities) as defined in recent human
lung ultrasound guidelines. The color Doppler analysis is based on the presence or absence of blood flow
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within the consolidation, the pattern of blood vessels in the vascularization, and sometimes also the profile
of blood flow within the vessel.

Five vascular patterns can be observed within consolidated lung tissue - anatomical (tree-like), residual,
chaotic vascularization, penetration of blood vessels from the chest wall into the thoracic cavity, and blood
flow amputation (referred to as “vascular sign”). Anatomical tree like vascularization is present in
pneumonia. Residual vascularization was found in atelectasis. Residual vascularization or chaotic
neovascularization is present in neoplastic consolidations. The fourth type (penetration) is present when a
lung neoplasm infiltrates the chest wall, when the intercostal arteries penetrate the consolidation. The last
observed patten is a “vascular sign.” The “vascular sign” is believed to result from the occlusion of a vessel
by embolic material. Abrupt cessation of blood flow at the “tip” of the consolidation can be seen using color
Doppler. The consolidation is usually triangular or basket-shaped and hypoechoic (a.so called the “wedge
sign”).

Color Doppler analysis of vascular patterns withing consolidated lung tissue holds promise as a valuable
additional criterion, allowing a more targeted approach to patients with consolidations on LUS and should
be included in a comprehensive assessment of patients with dyspnea and lung pathologies.
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USE OF ULTRASOUND IN ATELECTASIS AND LUNG RECRUITMENT

Angela Briganti !
! Department of Veterinary Sciences, University of Pisa, Pisa, Italy

Learning objectives:

- The aim of this lecture is to discuss the impact of atelectasis in small animals and to demonstrate the
usefulness of ultrasonography for detection of atelectasis and for guiding recruitment maneuvers.

Proceeding:
Atelectasis and Recruiting Maneuvers

Atelectasis frequently occurs during general anesthesia or in recumbent critical care patients. Two
mechanisms are described to be responsible for atelectasis: compression and oxygen reabsorption.
Atelectasis is responsible for decreased lung compliance and can lead to oxygenation impairment.

Healthy patients generally face mild or moderate atelectasis, but this may not be true for old or sick
patients, or patients with respiratory impairment.

Use of positive end expiratory pressure (PEEP) and recruitment maneuvers (RM) during mechanical
ventilation can help reduce the incidence and the extent of atelectasis. However, irrespective of how the
recruitment is administered, it can lead to complications such as barotrauma, volutrauma or hemodynamic
destabilization.

Atelectasis can be detected by monitoring lung compliance dynamics or assessment of arterial blood gases.
Small amounts of atelectasis or the efficacy of RM can be detected by computed tomography (CT), which is
considered the gold standard, but this procedure is not routinely applicable, especially in critical patients.

Recently the use of ultrasonography has been demonstrated to be useful to recognize atelectasis early and
to guide the clinician during recruitment maneuvers.

A normal healthy lung is characterized by the normal pleural line, mirror-image artifact and A-line artifacts
with lung sliding. With the formation of atelectasis, first multiple overlapping B-lines appear, then
subpleural consolidations with or without static air bronchograms with frequent B-lines in the margins
appear. During the recruitment maneuver these changes are observed in the reverse order: the subpleural
consolidations will turn into B-line artifacts, and finally will return to the normal lung image.

12
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Several human studies have shown that lung ultrasound (LUS) and the use of specific scoring systems are
able to identify and to measure the extent of atelectasis. The comparison between preanesthetic and
postanesthetic LUS and the use of atelectasis scores can detect even minimal alterations in lung aeration.
Real time ultrasound lung monitoring during RM allows identification of the opening pressure value of
PEEP; in this way it is possible to guide a stepwise incremental PEEP recruiting maneuver and cease the
increasing pressure at the value necessary to re-open the alveoli, thus potentially reducing the possibility of
lung overinflation. During mechanical ventilation of critical patients, the repeated use of LUS can help the
clinician to guide the ventilation mode, the use of PEEP, and of FiO2 and to promptly identify atelectasis
areas.

In a critical patient LUS can be used to verify the efficacy of non-invasive ventilatory support methods such
as high flow nasal cannula (HFNC) or continuous positive airway pressure (CPAP) in maintaining an aerated
lung or in reducing atelectasis.

It is important to remember that atelectasis is seen as consolidation and can be confounded with other
causes of consolidation (hemorrhage, pneumonia) thus preanesthetic LUS evaluation and the clinical
evaluation of the patient are important. Finally, while LUS might be able to identify atelectasis at early
stages, it is not able to identify overinflation. For this reason it is important to apply an ultrasound-guide
recruitment procedure and not just to use LUS to verify the lung at the end of a RM.

In conclusion, routine use of LUS during anesthesia and ventilation can help in customizing the timing and
the pressure of recruitment for each patient.
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WHAT'S BEHIND THE CURTAIN (SIGN)?

Kris Gommeren ?
L University of Liege, Liege, Belgium

Learning objectives:
- Explain what creates the curtain sign and what it looks like in healthy animals

- Explain how the curtain sign can be used to rapidly diagnose pleural effusion, pneumothorax and lung
consolidation.

- Explain how the curtain sign orientates sonographers to where they are on the thorax and can be used to
help identify sensitive sites for pleural space pathology to accumulate and to help differentiate some forms
of pathology.

Proceeding:
Normal curtain-signs

A normal curtain-sign (C-Sign) is defined as the vertical edge artifact that is created when air-filled lung
overlies and obscures sonographically visible soft tissue structures within the thorax. The presence of air-
filled lung overlying soft tissues creates a sharp vertical edge artifact demarcating the transition between
lung that contains air (visible as reverberation artifact) and the soft tissue structures they overly. The
underlying organs disappear as the lung expands across them on inspiration and reappear as the lung
contracts on exhalation. In healthy patients, depending on the area the transducer is placed on the thorax,
different soft tissue structures can be seen partially covered by air-filled lung. As such, there are two main
C-Signs that are often identified in healthy animals:

The abdominal C-Sign which can be seen when air-filled lung overlies the diaphragm and soft tissue
structures of the abdomen at the costophrenic recess.

The cardiac C-Sign which is seen when air-filled lung overlies the soft tissue structures of heart at the
cardiac notch.

The abdominal C-Sign is the most evident and commonly assessed C-Sign. In healthy animals, the
abdominal C-Sign is evident when the transducer is positioned transthoracically, half over lung and half
over visible abdomen; air in the lung creates reverberation artifact that obliterates the superimposed soft
tissue structures of the abdomen, while the ultrasound beam is transmitted through the soft tissue
structures caudal to the lung. The appearance of abdominal structures will vary as the transducer (in
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perpendicular orientation to the ribs) is swept ventrally and dorsally along the abdominal C-Sign, and
between the left and right sides of the thorax (e.g. the spleen and stomach wall will often comprise the
abdominal structures on the left side of the patient while the liver dominates the abdominal organs of the
right hemithorax). When only the gastrointestinal wall and luminal gas is visible (e.g. stomach wall or
intestinal wall) on the soft tissue side of the C-Sign, it is easy to confuse the normal abdominal structures
for lung pathology. When created by air-filled lung of healthy patients, the abdominal C-Sign displays
distinct characteristics; during inspiration, as the lung expands into the costophrenic recess the abdominal
C-Sign appears to move caudally covering more of the intraabdominal structures. However, the movement
of the abdominal C-Sign is caused by lung expansion and therefore is not perfectly synchronous to the
movement of the intra-abdominal structures which occurs because of diaphragmatic activity. As a result of
these distinct features, there are several criteria that can be distinguished in healthy patients with a normal
abdominal C-Sign: 1) there should only ever be one abdominal C-Sign visible at the caudal lung border; 2) it
should always be visible throughout the entire respiratory cycle; and 3) although it may move slightly out of
sync with the abdominal content and diaphragmatic activity, both the C-Sign and visible abdominal soft
tissue structures should move in the same direction during the respiratory cycle. To avoid confusing rib
shadows for the C-Sign, the C-Sign should be assessed when it is centred between two ribs, or located just
caudal to the more cranial rib, at the end of expiration. Although the normal C-Sign may disappear as it
passes under ribs during the respiratory cycle, or extends beyond the caudal border of the ultrasound
image, it should not suddenly appear or disappear within the middle of an ultrasound window. It is
advisable to assesses the C-Sign and lung sliding together. In healthy animals lung sliding should be visible
cranial to the C-Sign, which is not the case with pneumothorax. With pneumothorax lung sliding will be
absent in proximity too and give rise to abnormal C-Signs.

Abnormal curtain-signs

Abnormal C-Signs can arise for several reasons. Because the sharp vertical edge artifact of a C-Sign is
created by air overlying soft tissue structures, it is not restricted to air-filled lung, and can also be created
when free air in the pleural space overlies soft tissue structures (which the authors refer to as abnormal
pneumothorax-induced C-Signs). Additionally, when pleural effusion is present C-Signs can also be created
when air-filled lung overlies the pleural effusion, expanding and contracting across it (which the authors
refer to as an abnormal pleural effusion-induced C-Sign). Although not a true C-Sign pleural effusion and/or
consolidated lung that fills the costophrenic recess will obliterate the normal vertical edge artifact of the
abdominal C-Sign, allowing the diaphragm to be seen curving away from the chest wall. Therefore, the loss
of a normal abdominal C-Sign and visualization of the diaphragm curving away from the chest wall
anywhere other than at the pericardio-diaphragmatic (PD) window can be used to diagnose pleural space
and lung pathology.

¢ Abnormal pneumothorax-induced abdominal C-Signs: The absence of lung sliding, B lines/lung
consolidation, and a lung pulse, along with supportive history and clinical signs, should raise suspicion of
pneumothorax; however, there are two key sonographic criteria that can support its presence; the lung
point and abnormal pneumothorax induced C-Signs. In a patient with pneumothorax, the lung point can be
defined as the site within the thorax where the visceral pleura of the lung recontacts the parietal pleura of
the thoracic wall. Two abnormal pneumothorax-induced C-Signs have been documented in dogs with
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pneumothorax; asynchronous and double C-Signs (also referred to as the “accordion” and “peek-a-boo”
signs). Although further research is required to determine the sensitivity and specificity of abnormal C-Signs
to detect pneumothorax, evidence suggests it may be more sensitive and specific than the lung point for
diagnosis of small to medium volume pneumothorax in companion animals. An advantage of assessing the
C-Sign in the patient with rapid shallow breathing, often the case in patients with pneumothorax, is the
ultrasound image can be frozen. Thus, the stored video loop can be viewed by scrolling back several frames,
which allows the C-Sign to be visualized at a slower speed. This often makes it easier to determine if normal
and/or abnormal abdominal C-Signs are present. In healthy individuals, the abdominal C-Sign moves
caudally on inspiration with other visible abdominal contents at a similar rate; the movement of the vertical
edge and abdominal contents is therefore synchronous. Although the abdominal C-Sign may not be visible
as it slides under ribs or it slides caudally out of the ultrasound image, it should always present in healthy
animals. In the absence of pneumothorax, the lung will slide into the costophrenic recess as the diaphragm
contracts, resulting in the C-Sign moving caudally on inspiration. As the lung slides into the costophrenic
recess it separates the diaphragm and abdomen from the thoracic wall, preventing abdominal structures
from being sonographically visible. In the presence of pneumothorax, free air in the pleural space is present
cranial to the costophrenic recess and small pockets of pleural air can be seen within the costophrenic
recess. With pneumothorax-induced double C-Signs, two soft tissue-to-air interfaces (a cranial and caudal
interface) are visible within the same sonographic window. In contrast to normal abdominal C-Signs which
should be present and visible throughout the respiratory cycle, the double C-Sign can suddenly appear and
disappear within the ultrasound image. With a pneumothorax-induced asynchronous C-Sign the vertical air
edge artifact moves cranially, or fails to move at all, while the abdominal contents move caudally. The C-
Sign and the abdominal content are asynchronous to each other. This is believed to occur when pleural air
is present lateral and cranial to the diaphragm and there is no lung present to slide into the costophrenic
recess when the patient inspires, allowing the soft tissue structures to move laterally into contact with the
thoracic wall. Hint: assess both the direction of the C-Sign and abdominal contents with regards to each
other to decide if they move in the same or opposite directions during the respiratory cycle. In standing
patients with pneumothorax, the C-Sign is often normal in the ventral regions of the thorax, with
asynchronous and double C-Signs being identified more dorsally on the thorax. This is helpful to
sonographers as sweeping from an area where a subtle asynchronous C-Sign is present to an obvious
double C-Sign or ventrally to a region where the C-Sign is normal helps confirm the diagnosis of
pneumothorax.

¢ Pleural effusion and the abdominal C-Sign: When scanned transthoracically the presence of pleural
effusion filling the costophrenic recess will appear to track along the diaphragm, often obscuring the
mediastinal triangle and permitting the diaphragm to be visible curving away from the thoracic wall. The
presence of pleural effusing filling the costophrenic recess may appear before other sonographic signs of
pleural effusion can be detected.

¢ Lung consolidation and the abdominal C-Sign: With trans-lobar (surface to surface) lung consolidation of
the caudal lung lobes it may be possible to visualize the diaphragm curving away from the chest wall as
consolidated lung allows ultrasound beams to traverse lung tissue due to the absence of air. This will result
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in the normal vertical edge artifact of the abdominal C-Sign becoming obliterated and the diaphragm
becoming visible, curving away from the chest wall.

References:

Boysen S, McMurray J, Gommeren K. Abnormal Curtain Signs Identified With a Novel Lung Ultrasound
Protocol in Six Dogs With Pneumothorax. Front Vet Sci. 2019; 6:291.

Boysen SR. Lung Ultrasonography for Pneumothorax in Dogs and Cats. Vet Clin North Am Small Anim Pract
2021; 51(6):1153-1167.

Hwang TS, Yoon YM, Jung DI, et al. Usefulness of transthoracic lung ultrasound for the diagnosis of mild
pneumothorax. J Vet Sci 2018; 19(5):660-666.

Lee, FCY. The curtain sign in lung ultrasound. J Med Ultrasound 2017; 25:101-104.

Martinez AN, Quinn C, Mihm F, Henness e E. 1127: Lung Ultrasound: The fine line between diagnosing and
ruling out pneumothorax. Crit Care Med, 2018, 46(1):547.

Goff i A, Kruiss elbr ink R, Volpicelli G. The sound of air: point-of-care lung ultrasound in perioperative
medicine. Can J Anaesth, 2018, 65(4):399-416.

Boysen S, Chalhoub S, Gommeren K. PLUS image interpretation: Normal findings In: Boysen S, Chalhoub C,
Gommeren K,editors. The Essentials of Veterianry Point-of-Care Ultrasound: Pleural Space and Lung.
Zaragoza Spain :Groupo Asis Biomedia (2022). p. 36-62.

Boysen S, Chalhoub S, Gommeren K. PLUS image interpretation: Clinical Application of PLUS: Is there
Pneumothorax, Yes/No? In: Boysen S, Chalhoub C, Gommeren K,editors. The Essentials of Veterianry Point-
of-Care Ultrasound: Pleural Space and Lung. Zaragoza Spain :Groupo Asis Biomedia (2022). p. 63-90.

18



EVECC=24,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

KNOBOLOGY; WHY BEING ABLE TO ‘DRIVE’ YOUR MACHINE IMPROVES IMAGE OPTIMISATION AND HELPS
TO SAVES LIVES

Angie Lloyd-Jones ! Julie Burnage !
! Aspire Ultrasound Consultancy Services Itd, Ultrasound Training, Flintshire, United Kingdom

Learning objectives:

- The objectives of this lecture are to explain and demonstrate why driving an ultrasound system properly is
essential in obtaining well-optimised ultrasound images for all studies undertaken.

- Knowing a particular scan site window or having a particular scan technique is simply not enough when it
comes to saving lives. This lecture will highlight the common ultrasound controls, explain why they exist
and how to use them to drive any ultrasound system with confidence and consistency and maximise
diagnostic outcomes for saving more lives whilst also keeping you safe.

Proceeding:

The objectives of our presentation are to explain and demonstrate how driving an ultrasound system
properly is essential if you are to obtain well-optimised ultrasound images for every examination. Knowing
where and how to position the probe, the technique for finding a structure and what ‘abnormal’ looks like
are only useful if you can actually see what you are looking at. Having excellent ultrasound system skills will
significantly improve your diagnostic potential and help to keep you, your patient and your organisation
safe; learning to drive your ultrasound system is just one aspect of confident, competent scanning and is as
important as:

Robust competency-based training

Sound clinical knowledge

Understanding of cross-sectional anatomy
Systematic, methodical ultrasound technique

Ultrasound is the most operator dependent form of imaging because it is a dynamic, real-time assessment.
Your diagnostic impressions are formed as you scan which is why you need to be sure to give yourself the
best chance of seeing what is going on inside your patient. In this presentation we will work through the
common ultrasound controls, explain what they do and how using them to drive an ultrasound system with
confidence will improve your ability to form your diagnoses. A lack of understanding of the fundamentals of
ultrasound beam generation, detection, image formation and tissue interaction can lead to
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misinterpretation of ultrasound images, misdiagnosis, incorrect patient management, unnecessary surgery,
and in the worst-case scenario, euthanasia.

Benefits of ultrasound image optimisation

Optimising your ultrasound scan images throughout an examination will dramatically increase your chance
of recognising both normal and abnormal appearances. A series of well-optimised, archived ultrasound
images can go a long way to demonstrate an operator’s ultrasound competency, evidence normal or
abnormal scan findings, justify subsequent patient management and can serve as a useful training and
audit tool.

What is ultrasound image optimisation?

Obviously, the operator’s scanning technique plays a very important role in image optimisation but the
ability to manipulate the ultrasound system controls and menu functions serves to enhance the diagnostic
quality of the dynamic image displayed on the screen and subsequent archived images.

When should you optimise?

It is essential that you optimise the image at the start of the scan and then throughout the examination;
structures at different depths and of different reflective properties will require continual adjustment of
settings. Good optimisation will also help an operator to recognise image artefacts and why and when they
might appear and how to take advantage of them (either use them or remove them so they do not
interfere with the image).

Basic ‘knobology’ In a nutshell

The following ten basic ultrasound system controls are the ones you should use when driving your
ultrasound machine (although we admit, some older and some of the very new machines may not have
them all or if they do have them, make them difficult to find!)

Probe /Preset option
Frequency

Overall gain

Time gain compensation (TGC)
Depth

Scan width/sector angle

Focus

Magnification/zoom

Dynamic range
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Annotation

The presentation will give a useful overview of each control and how it can affect the image as well as the
impact incorrect use can have on your diagnostic impression and subsequent scan outcomes. By the end of
their talk Angie and Julie, from Aspire Ultrasound Consultancy Services, will have brought their quirky
humour and their unique and extensive clinical ultrasound expertise to VECCUS to convince delegates just
how important it is to master the ultrasound controls when saving lives. Their favourite phrase is “always
see your work as art” because a well optimised image is a thing of beauty!
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CASE-BASED POCUS IN ICU PATIENTS

Helen Wilson !
! Langford Vets, University of Bristol, Small Animal Referral Hospital, Bristol, United Kingdom

Learning objectives:
- Learn how to visually recognise common POCUS findings
- Formulate differentials for these common POCUS findings

- Understand how to logically approach cases with these common POCUS findings

Proceeding:
Free Abdominal Fluid

Free abdominal fluid should always be tapped to ascertain its nature. However, POCUS can narrow down
the likely differentials, in conjunction with the history and physical exam findings. Echogenic fluid is more
likely to have a high cell content, increasing the index of suspicion for septic peritonitis, haemoabdomen or,
less commonly, neoplastic effusions or chyloabdomen. In contrast, anechoic fluid is more likely to have a
low cellularity, such as protein-poor transudates due to hypoalbuminaemia or protein-rich transudates due
to right-sided congestive heart failure, neoplasia or hepatic cirrhosis.

Hepatised Lung

Consolidated lung tissue can take on the echotexture of liver, hence the term “hepatised lung”. Fluid filled
bronchi can appear like bile ducts. The presence of air bronchograms can help to differentiate lung from
liver tissue. Differentials for hepatised lung include pneumonia, atelectasis, infiltrative disease and lung
lobe torsion. Colour Doppler can help to identify if blood flow is preserved. In the absence of air
bronchograms, differentiating hepatised lung from liver can be challenging and therefore the clinician must
also consider the possibility of diaphragmatic rupture or hernia. Advanced imaging with CT is often the
most definitive way to proceed with confirming a diagnosis when POCUS reveals hepatised lung.

Subpleural Nodules

Subpleural nodules are small mass lesions visible within the pulmonary parenchyma, adjacent to the
visceral pleura. Deeper lesions cannot be visualised, as ultrasound waves are only able to penetrate the
superficial non-aerated tissue. Subpleural nodules may be neoplastic but can also be septic emboli,
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developing abscesses, thromboemboli or granulomas, such as those commonly seen with Angiostrongylus
vasorum.

E-Lines vs B-Lines

E-lines are emphysema lines. They are linear, vertical, hyperechoic reverberation artefacts that are visible
throughout the ultrasound field, with no signal attenuation. They can easily be mistaken for B-lines because
they are identical to B-lines, except that they arise from the subcutaneous tissues, whereas B-lines arise
from the pleural surface. It is important to consider the possibility of E-lines in trauma cases, to avoid
misdiagnosis. Physical exam should usually confirm the presence of emphysema.

Cranial Thoracic Mass

Large, dense areas of soft tissue should not normally be visible on POCUS within the thorax. Regions of soft
tissue with rounded margins cranial to the heart often represent mediastinal masses. Masses can be
differentiated from mediastinitis, which is typically hyperechoic with poorly defined margins. Mediastinitis
is typically associated with free fluid, whereas masses may or may not have free fluid associated with them.
Colour Doppler can reveal blood flow within thoracic masses but should be differentiated from tissue
wrapping around the great vessels of the cranial thoracic cavity.

Spontaneous Echo Contrast

Spontaneous echo contrast within blood vessels or the heart indicates turbulent blood flow due to
interruption of laminar flow, blood stasis, or hyperviscosity, and raises concern that the patient may be at
increased risk of thrombotic events.
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MASTERING THE WAVES: COMPETENCY ASSESSMENT IN POINT-OF-CARE ULTRASOUND

Leo Silvén Husu !
! The POCUS Academy Sus, Skanes University Hospital, Malmo, Sweden

Learning objectives:
- Understanding the significance of competency assessment in POCUS

Recognize the critical role of competency assessment in ensuring the safe and effective use of POCUS in
clinical practice, emphasizing patient safety and quality of care.

- Identifying the components of comprehensive competency

Identify the key components involved in a comprehensive competency assessment for POCUS, including
theoretical knowledge, hands-on skills, clinical correlation, and ongoing quality assurance.

- Appreciating the role of standardization in training

Appreciate the importance of standardized competency assessment tools and criteria in POCUS training,
promoting consistency and fairness in evaluating the skills of new users.

- Exploring the impact on patient outcomes

Understand how competency assessment directly influences patient outcomes by ensuring accurate and
timely diagnoses, guiding appropriate interventions, and minimizing the risk of diagnostic errors.

- Recognizing the value of ongoing training and feedback

Acknowledge the significance of continuous education, feedback, and remediation in competency
assessment to support the professional development of new POCUS users, fostering a culture of
improvement.

Proceeding:

The lecture delves into the subject of competency assessment within the context of training for point-of-
care ultrasound (POCUS). The exploration centres on elucidating the foundational importance of this
meticulous process in shaping adept and proficient practitioners in the domain of POCUS. Patient outcomes
and safety are central for practitioners. POCUS, under the guidance of a proficient practitioner, becomes a
tool for accurate diagnoses, informed decision-making, and a discernible improvement in the overall quality
of healthcare provision. An incompetent user can be dangerous to the patient because important clinical
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decisions can be made based on the POCUS examination. At the forefront of the discussion is an
examination of the inherent significance of competency assessment. This analysis transcends the
perfunctory nature often associated with assessments, elucidating its critical role as a safeguard for patient
safety and a benchmark for the consistent delivery of high-quality care through POCUS. Subsequently, the
lecture tries to navigate the intricate landscape of comprehensive competency. This encompasses a
thorough integration of theoretical knowledge, hands-on proficiency, and clinical correlation. It is
imperative to recognize that this multidimensional approach entails a need for several different
assessments that touch on the different parts of the competency. Standardization is necessary for
uniformity in assessment tools and criteria. This standardization ensures fairness and consistency in
evaluating emerging talents within the dynamic and evolving landscape of POCUS. In conclusion, the lecture
reflects on the enduring nature of competency assessment as an ongoing process. It necessitates
continuous education, feedback mechanisms, and remediation strategies. By embracing these elements,
we advocate for the cultivation of a professional culture committed to perpetual improvement, ensuring
that practitioners remain adaptive and responsive to the evolving requisites of POCUS. The lecture
exploration unfolds in this academic pursuit, where each facet of competency assessment converges to
shape practitioners capable of navigating the multifaceted challenges presented by POCUS.

26



EVECC=24,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

POCUS APPLICATION IN THE MANAGEMENT AND MONITORING OF CONGESTIVE HEART FAILURE

Teresa DeFrancesco *
1 NC State University College of Veterinary Medicine, Department of Clinical Sciences, Raleigh, United States

Learning objectives:

- To learn the ways that POCUS can provide useful and stress-free assessments for the in-patient and out-
patient monitoring of the dog and cat with congestive heart failure (CHF).

- To be knowledgeable of the common POCUS findings associated with left-sided CHF: left atrial
enlargement, diffuse bilateral numerous B-lines (vertical artifacts) and that the resolution of these vertical
artifacts can lag behind clinical improvement.

- To be knowledgeable that POCUS can provide more useful information than radiographs in dogs and cats
with large volume cavitary effusions due to right-sided CHF because it allows a quantification of the fluid
volume.

Proceeding:
General considerations

Point-of-care ultrasound (POCUS) examinations of the heart, lungs and pleural space are well accepted for
the rapid diagnosis of congestive heart failure (CHF) in dogs and cats. POCUS can also assist with the in-
patient and out-patient monitoring of the CHF, optimizing medical management and patient care. POCUS,
together with other clinical assessments, allows the clinician to evaluate the response to medical therapy
by providing non-invasive physiologic information primarily on the progress of decongestion, but also
changes in cardiac chamber dimensions. POCUS provides several advantages to other imaging modalities in
the serial monitoring of the hospitalized and outpatient CHF patient. The portability of POCUS allows for
cage-side assessments without having to move the patient which can be quite helpful in an unstable or
large patient. Because of its lower cost, lower stress and high availability in hospitalized settings, POCUS can
be used at more frequent intervals than other imaging modalities. Another advantage of POCUS is its ability
to quickly augment the physical exam findings. Physical exam, specifically auscultation, often correlates
poorly to the diagnosis of CHF, limiting its clinical utility. And lastly, the author cannot over-emphasize the
importance of archiving images when serially using POCUS to monitoring CHF as it provides the best
objective data to make clinical decisions.
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Monitoring B-lines

Together with serial monitoring of respiratory rate and effort, serial monitoring of B-lines is one of the main
POCUS findings used to monitor progress of decongestion of cardiogenic pulmonary edema in the
hospitalized patient. Using a consistent lung ultrasound acquisition protocol, changes in sonographic
pulmonary edema can be semi-quantitatively assessed serially by the number and distribution of B-lines. In
the dyspneic patient with left-sided CHF, numerous B-lines (often coalescing) are typically distributed
bilaterally and diffusely throughout the lung fields. The timing and pattern of the resolution of the B-lines in
the treatment of congestive heart failure have been studied in both humans and dogs. There have been
several human studies showing improvement during the initial hours of treatment in “sonographic
pulmonary edema” in patients with acute heart failure. There have been two canine CHF studies showing a
decrease in the total number of B-lines and of strongly positive B-line sites to date. Murphy et al showed
that total number of B-lines and the number of strongly positive sites improved from initial diagnosis to
hospital discharge (median 20 hrs) with continued improvement at first recheck. When the lung ultrasound
findings were compared to radiographs, B-line scores reduced more than radiographic edema scores in the
cranial quadrants, while the degree of resolution of the caudal quadrants was similar between ultrasound
and radiographs. However, the cranial quadrants, despite having a greater reduction in B-line scores, had
more residual positive B-line sites at discharge that the more caudal sites, suggesting that the cranial
ventral lungs may be the last to resolve. No correlation was found between the B-line scores and 90 days
survival or relapse of heart failure. A more recent study, McLaughlin et al attempted to further elucidate
more precisely the timing and pattern of resolution of B-lines in hospitalized dogs with cardiogenic
pulmonary edema. In this study, B-lines were monitored at 3, 6, 12 and 24 hours after admission. There was
a significant decrease in the number of strongly positive B-lines sites over the study time (mostly within the
first 6 hours) which lagged behind the decrease in respiratory rates. As with the previous canine study,
there was a correlation between the number of positive B-line sites and respiratory rates. However, there
was no significant difference between dorsal and ventral clearance of B-lines. This study also compared B-
lines to lung auscultation, specifically crackles. There was only a 59.4% agreement amongst all the
compared sites further supporting poor correlation between auscultation and B-lines. In an outpatient
setting, lung ultrasound exams for B-lines can provide a low-stress and low-cost tool for monitoring for
recurrence of CHF. A more comprehensive exam of the lung with either a vertical sliding or similar protocol
should be used to evaluate all areas of the lungs.

Monitoring cavitary effusions, caudal vena caval and cardiac dimensions

In addition to monitoring B-lines, POCUS monitoring for the recurrence or resolution of cavitary effusions
with treatment can be quite helpful in both the acute and chronic management of dogs with right-sided
CHF and cats with CHF. Compared to radiographs and physical exam, POCUS truly functions as the “visual
stethoscope” and can easily distinguish between free fluid and enlarged organs in the body cavity. One
typically examines the distribution and volume of the fluid in the abdomen and/or chest. The sonographer
should evaluate the number of centimeters of fluid that is present between the body wall and organs.
Therapeutic decisions regarding medication adjustments or need for centesis can be made based on the
POCUS, physical exam and laboratory findings. Caudal vena caval and cardiac dimensions can also be
monitored during the management of the CHF patient but require a bit more training and precision to
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ensure accurate interpretations. Being consistent with respect to transducer position and anatomic views is
super important in serial monitoring of the cardiac chambers to ensure accuracy of measurements.
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URETERAL OBSTRUCTIONS

Laura Cole !
! Royal Veterinary College, Clinical Sciences and Services, Hatfield, United Kingdom

Learning objectives:

- Recall POCUS techniques for the assessment of renal size and architecture
- Describe the technique for measurement of the renal pelvis

- Understand the limitations of renal pelvis measurement on POCUS

- Understand the limitations of POCUS for detecting a ureteral obstruction

- Interpret renal POCUS finding in context of the clinical history and physical examination findings

Proceeding:

Ureteral obstruction is an increasingly prevalent cause of azotaemia, anuria and severe electrolyte
derangements in cats (Kyles, et al 2005; Segev et al 2013). The clinical signs are often non-specific and could
be compatible with intrinsic acute kidney injury and/or chronic kidney disease. Diagnosis relies on
radiographs and ultrasound and/or pyelography, which may require sedation or general anaesthesia. In an
unstable, azotaemic and hyperkalaemic patient these diagnostics are often delayed. Unlike acute or chronic
kidney disease whereby the cornerstone of treatment is medical management with judicious fluid therapy
the treatment of ureteral obstruction requires prompt relief of the obstruction to re-establish kidney
function. Abdominal point-of-care ultrasound (POCUS) assessment of the kidneys has a role in expediating
diagnosis and management of cats with ureteral obstruction.

Patient preparation

Abdominal point-of-care ultrasound can be performed in whatever position the animal is comfortable in,
often standing or sternal recumbency. The fur is often not shaven, instead the fur parted, and alcohol
applied directly to skin and ultrasound gel to the ultrasound transducer. For optimal kidney resolution, a
high frequency transducer, the linear transducer (8-15MHz) is often recommended in the cat, however, the
lower frequency curvilinear transducer can also be used, and is most often used for POCUS.
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POCUS views and renal anatomy

The two abdominal POCUS views for assessment of the kidneys are the right and left paralumbar views. The
transducer is initially placed longitudinally caudal to the last rib and orientated dorsally to identify the
kidney. The left kidney is visualized caudal to the spleen and the right kidney is located more cranially, close
to the liver. Once the kidneys are identified the transducer should be fanned dorsally and ventrally to find
the longest axis of the kidney as well as surveying the renal architecture (cortex/medulla/renal
sinus/pelvis). The transducer should be rotated 90 degrees to achieve the transverse view for assessment
of the renal pelvis (Cole, et al 2021).

Renal sonographic findings with ureteral obstruction

In one institution where abdominal POCUS is routinely performed in azotaemic cats, POCUS kidney
abnormalities were frequently identified in cats subsequently diagnosed with a ureteral obstruction. Renal
asymmetry, renal pelvis dilation and ureteral dilation were seen more frequently in cats with obstructive
disease than those without (Beeston et al 2023). POCUS in an azotaemic cat should therefore focus on
assessment on renal size, structure and presence or absence of renal pelvis dilation and/or ureteral
dilation.

Measurement of the kidneys should be performed in the longest axis. Normal ranges cited for kidney length
in cats span from 2.9-5.1cm (Cole et al 2021). It is therefore preferable to compare the left and right kidney
lengths rather than focus on absolute values. Reliable assessment of the renal pelvis requires identification
of the renal crest in the transverse view which enables the identification of the V shaped renal pelvis
(D’Anjou, et al 2011). Measurement of renal pelvis diameter can be challenging, especially in an awake
standing patient and POCUS measurement only has moderate reliability when compared to specialist
ultrasound (Beeston, et al 2023). Although ureteral dilation can be identified on POCUS, a complete
assessment of the ureter from the kidney to the ureterovesicular junction is technically challenging and
requires a highly skilled ultrasonographer.

All of the POCUS findings identified in cats with ureteral obstruction have also been identified in cats
without obstructive disease and some cats with ureteral obstruction have no kidney POCUS abnormalities.
Although guidelines for renal pelvis measurements have been published for diagnosis of a ureteral
obstruction, a range of renal pelvis dimensions have been reported in cats with and without ureteral
obstruction and the degree of renal pelvis dilation cannot readily differentiate pyelonephritis and ureteral
obstruction in isolation (Lulich, et al 2016; Quimby et al 2017; Lemieux et al, 2021, D’Anjou et al 2011,
Fages, et al 2018). As for all POCUS, these sonographic findings should be interpreted in light of the history,
physical examination and diagnostic tests to guide further management.
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MANAGEMENT OF ACUTE HEART FAILURE

Teresa DeFrancesco *
1 NC State University College of Veterinary Medicine, Department of Clinical Sciences, Raleigh, United States

Learning objectives:
- Review the common drugs used for the acute management of heart failure (HF)

-To be knowledgeable about the expected timing and how to monitor for clinical improvement after giving
initial doses of these drugs (furosemide and pimobendan).

- To be knowledgeable about when a patient may need additional therapies or dose escalation in a case of
initially refractory heart failure.

Proceeding:
Initial considerations

The immediate goals of HF therapy are to reduce abnormal fluid accumulations and restore comfort in
breathing while providing an adequate or improved cardiac output. As with any severely decompensated
patient, assessments and treatments often occur simultaneously beginning with the evaluation of the ABC's
(airway, breathing, and circulation). The initial evaluation should quickly identify those patients with severe
respiratory distress and potential respiratory failure. In rare cases, this may involve immediately securing an
airway and mechanical ventilation. Support with conventional oxygen therapy or high flow nasal oxygen
therapy are more often used for those patients in respiratory distress while medical therapy alleviates
congestion.

Initial treatments typically include mild sedation, oxygen, furosemide, pimobendan (in dogs and some cats)
and centesis of pleural or peritoneal effusions if needed. Recognizing that there are several “phenotypes” of
acute HF in which tailoring of drug therapies and treatments are important considerations. For example,
cardiogenic pulmonary edema can be due to chronic circulatory overload as in a patient with chronic heart
disease or can be due to acute fluid redistribution as in a patient with an acute chordae tendineae rupture.
The chronic circulatory overload patient will benefit from aggressive diuresis whereas the acute chord
rupture patient is not hypervolemic and would benefit more from vasodilator therapy and less aggressive
diuresis. Minimizing stress is also important. Anxiolysis with low dose butorphanol may be beneficial to
decrease the stress of handling. Thoracocentesis in an HF cat with large volume pleural effusion will be the
most effective maneuver to quickly restore comfort to breathing. Often, additional sedation is needed to
accomplish the centesis. Alfaxalone is the author’s current preferred additional sedation drug if butorphanol
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alone is insufficient. Dogs with large volume ascites will also benefit from abdominocentesis. Optimizing heart
rate and rhythm are also important goals of HF therapy but beyond the scope of this lecture.

Diuretics

Furosemide is the mainstay in the management of fluid overload in acutely decompensated HF. In patients

with severely decompensated HF, the best route of administration is IV. However, if IV access is not possible
IM administration can be used. The typical starting dose is ~ 2mg/kg IV bolus, that can be repeated 2-3 times
in hourly intervals. A combination of repeat IV bolus dosing and CRIs (0.33 — 0.66 mg/kg/hr) of 4-8 hrs in
duration, in the author’s opinion, results in an efficient and effective diuresis. IV and IM furosemide have a
peak onset of action of approximately 30 and 60 minutes, respectively. After initial dosing and progress in
decongestion, one will switch to a scheduled dosing at g 6-8 hr until hospital discharge. Choosing the optimal
dose of furosemide is challenging. The dose is titrated to respiratory rate/effort and renal perfusion
parameters (BUN/creatinine). Combination or alternative diuretics are also other important strategies to
improve diuretic response especially in the refractory cases. The author will switch to torsemide, a more
potent loop diuretic, if oral furosemide dosages are 8-10 mg/kg/d. Torsemide has a longer duration of action
and more consistent bioavailability. Other diuretics that may help in decongestion are spironolactone,
hydrochlorothiazide or acetazolamide. Spironolactone has been shown to improve survival and delay
recurrence of HF in dogs as compared to placebo when added to conventional HF treatment. Spironolactone
is used together with the loop diuretic.

Inotropes

Pimobendan, a dual action drug with positive inotropic and balanced vasodilatory actions (“ino-dilator”) is
extremely helpful in the management of acute HF. If given orally, peak blood levels are achieved within 1-2
hrs for both pimobendan and its active metabolite. Many dogs in our experience are already on pimobendan
when they present in HF as the drug is often used in the preclinical management of dilated cardiomyopathy
and mitral valve disease. In these cases, we routinely escalate the dose and/or frequency of pimobendan.
Pimobendan is primarily eliminated in feces via bile (95%) and only 5% of the drug and its metabolites are
renal excreted, resulting in its safe use in dog with concurrent renal disease and HF. The use of pimobendan
in cats has been somewhat controversial. Schober et al found no clear benefit of pimobendan vs. placebo in
cats with HF due to hypertrophic cardiomyopathy. However, this study showed that cats with non-obstructive
disease benefitted more from the pimobendan than cats with obstructive disease. Ideally an echocardiogram
is needed to distinguish cats with and without obstruction. However, if an echo is not possible, cardiac
auscultation may help; cats with obstructive cardiomyopathy typically have loud heart murmurs that get
louder with increasing heart rates.

Vasodilators

In most acute HF cases, vasodilators (aside from pimobendan) are often not needed but may be indicated in
chronic management. Vasodilators are helpful in the refractory acute HF case as they decrease the preload
and afterload to the heart. Vasodilators are indicated in the management of an acute chordae tendineae
rupture case as these dogs are not classically fluid overloaded but have cardiogenic pulmonary edema due
to severe acute increase in left atrial and pulmonary venous pressure. Vasodilator options include
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transdermal nitroglycerin, amlodipine, hydralazine, isosorbide dinitrate and sodium nitroprusside. Blood
pressure monitoring is advised to help titrate dosages of the vasodilators.
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MANAGEMENT OF ARRHYTHMIAS

Teresa DeFrancesco !
1 NC State University College of Veterinary Medicine, Department of Clinical Sciences, Raleigh, United States

Learning objectives:

- To be knowledgeable about the common cardiac and non-cardiac conditions commonly associated with
arrhythmias.

- To understand the treatment considerations and indications for using ant-arrhythmic therapy to suppress
an arrhythmia.

- To review the common drugs used to manage important ventricular and supraventricular
tachyarrhythmias.

Proceeding:
General considerations

Simply stated, arrhythmias result from abnormalities in impulse formation, impulse conduction, or both.
Arrhythmias can occur with a wide range of diseases and vary notably in their clinical signs from no clinical
signs to hemodynamic collapse. The importance of the arrhythmia depends on the rate, frequency, and
complexity of the arrhythmia as well as the severity of any underlying cardiac dysfunction or other non-
cardiac disease. In general, the approach to the management of arrhythmias involves understanding the
underlying cause of the arrhythmia as well as being knowledgeable about when to suppress the arrhythmia
and with which drug. Many cardiac and non-cardiac diseases, intoxications/envenomations and electrolyte
disturbances are associated with arrhythmias. Electrolyte disturbances, such as severe hypokalemia,
hypocalcemia, hypomagnesemia or hyperkalemia, can cause myocardial ionic abnormalities and
arrhythmias. Cardiac causes of tachyarrhythmias include cardiomyopathies, infectious endocarditis,
myocarditis, severe congenital heart disease, advanced mitral valve disease, and cardiac neoplasia. Trauma
resulting in blunt chest or ischemia-reperfusion injury, may also result in ventricular arrhythmias. Non-
cardiac disease conditions include sepsis/SIRS, pancreatitis, hemolytic/acute anemias, pheochromocytoma,
gastric-dilation-volvulus, splenic diseases and end-stage organ failures. Arrhythmias are identified typically
on cardiac auscultation and then characterized with an ECG. Hemodynamically significant arrhythmias
typically occur as sustained or paroxysms of cardiac impulses that are too fast, tachyarrhythmias, or too
slow, bradyarrhythmias.
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Tachyarrhythmias

Tachyarrhythmias are rhythms at rates of 160-300 per minute. An ECG is necessary to further characterize
the tachycardia as to its origin — supraventricular (SVT) or ventricular (VT). The duration of the QRS complex
in the tachyarrhythmia is the most useful feature of the ECG to differentiate SVT from VT. Narrow QRS
tachycardias (QRS duration < 70 ms in dogs, < 40 ms in cats) are generally supraventricular in origin,
whereas wide QRS tachycardias are usually ventricular in origin. However, uncommonly SVT can have a
wide QRS if it is conducted with a bundle branch block (typically a right bundle branch block), making the
distinction between a SVT and VT more challenging. Sinus tachycardia, technically a supraventricular
tachyarrhythmia, is a physiologic rhythm that occurs in response to increased need for cardiac output or
increased sympathetic tone. The distinction between sinus tachycardia and pathologic SVT can also be
challenging.

Pathologic SVTs include atrial fibrillation, atrial flutter, multifocal atrial tachycardia, junctional tachycardia
and reentrant accessory pathway. Aside from atrial fibrillation and multifocal atrial tachycardia, most other
underlying mechanisms of supraventricular tachycardias have regular QRS intervals. Atrial fibrillation, the
most common SV tachyarrhythmia, is typically sustained, while regular QRS interval SVTs and multifocal atrial
tachycardias are typically intermittent. Most dogs and cats presenting with atrial fibrillation have severe
underlying heart disease, often in congestive heart failure. Diltiazem is a common drug used to manage rapid
atrial fibrillation and most other SVT because of its action to slow atrioventricular (AV) nodal conduction. In
dogs, the combination of digoxin and diltiazem is also commonly used as the combination is superior to either
drug alone at reducing the atrial fibrillation ventricular response rate. Treatment of other supraventricular
arrhythmias depends on the frequency of the rhythm disturbance and the presence of any underlying
myocardial dysfunction. If the intermittent SVT is frequent, occurring in long runs (several minutes) or is
causing symptoms, treatment is recommended. It is important to emphasize that chronic, sustained SVT may
result in tachycardia-induced cardiomyopathy and congestive heart failure. A vagal maneuver (ocular or
carotid sinus massage) may be successful in transiently breaking a SVT. However, medical treatment will
usually be necessary to chronically control the SVT. For management of sustained, symptomatic SVT,
diltiazem is usually successful in both dogs and cats. IV esmolol, a rapid-acting beta blocker, may also be
helpful in managing SVT acutely. For oral maintenance therapy or non-urgent control of SVT, treatment with
oral diltiazem or sotalol can be used. Sotalol may be a good choice if an animal has both ventricular and
supraventricular arrhythmias as this dual action drug has effects on both the AV node and myocardium.

The management of VT is importantly different than SVT. However, like SVT, the need and urgency of
treatment of VT depends on the hemodynamic status of the patient, the severity of the arrhythmia and
underlying myocardial dysfunction. Some ventricular arrhythmias may not require specific anti-arrhythmic
therapy and would benefit from supportive care and treating the underlying condition. For example, an
accelerated idioventricular rhythm, a ventricular rhythm with rates of 70 — 140 per minute, is a relatively
benign rhythm and requires no specific drug therapy. For acute management of severe and symptomatic
ventricular arrhythmias in the dog, treatment recommendations include lidocaine IV bolus (2 mg/kg) ,
repeated to effect up to 8 mg/kg, or less if an adverse effect is observed. If the bolus injections are
successful in controlling the VT, then a continuous rate infusion of lidocaine is initiated. If lidocaine is
unsuccessful, supplementation with magnesium and ensuring adequate serum potassium concentrations
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are advised. Other drugs useful in the management of VT include procainamide, sotalol and amiodarone,
contingent of drug availability. For severe medically refractory VT, electrical cardioversion of VT can be
performed.

Bradyarrhythmias

Bradycardia is generally defined as a heart rate of < 60 per minute in a dog and < 140 per minute in a cat.
An ECG is necessary to further characterize the bradycardia into sinus bradycardia, a sinus node
dysfunction/sick sinus syndrome, atrial standstill, or high-grade AV block. Most animals with clinically
significant bradyarrhythmias present for evaluation of syncope or weakness. Occasionally some animals
may be asymptomatic and are identified on a routine exam. Sinus bradycardia can be due to high vagal
tone or due to medications that lower heart rate such as sedative, analgesic, or negative chronotropic
cardiac drugs. In cats, severe sepsis, congestive heart failure and low body temperatures can also produce
sinus bradycardia. Treatment usually is directed at the underlying cause or disease; however atropine can
be given if the sinus bradycardia is hemodynamically significant. When sinus bradycardia occurs with
excessively long pauses (several seconds), sinus node dysfunction (preclinical) or sick sinus syndrome
(clinical) is suspected; this bradyarrhythmia is an idiopathic dysfunction of the sinus node that most
commonly affects Miniature Schnauzers and West Highland White Terriers. For the symptomatic dog,
medical therapy may help if the atropine response test resulted in an increase in the heart rate.
Bronchodilators, such as terbutaline or theophylline, or a vagolytic drug, such as hyoscyamine, could be
used for their chronic positive chronotropic effects. Many dogs may not respond to medical therapy and
will require a pacemaker to resolve their syncope. Asymptomatic dogs with sinus node dysfunction do not
require any treatment, however, may need to be supported with temporary pacing if they were to undergo
a general anesthesia event. Atrial standstill is a slow supraventricular rhythm in which the atria fail to
contract with no discernible p waves noted on the ECG. Severe hyperkalemia is the most common cause,
resulting from acute renal failure, urethra obstruction, uroabdomen or addisonian crisis. Urgent
management of hyperkalemia is recommended. Another cause of atrial standstill, known as persistent atrial
standstill, is an uncommon condition in dogs with cardiomyopathy that primarily affects the atria. This
causes severe atrial enlargement and fibrosis that does not allow electrical conduction, leading to a
junctional escape rhythm at about 60 beats per minute. Pacemaker implantation is recommended. Neither
hyperkalemic nor persistent atrial standstill will respond to atropine. Complete or third degree and high-
grade second-degree AV block is a common pathologic bradyarrhythmia identified in dogs. Most dogs with
high grade AV block have no substantial structural heart disease, while about 50% of cats with high grade
AV block have underlying myocardial disease. All dogs and cats with high-grade AV block should have a
diagnostic echocardiogram to rule out endocarditis, myocardial disease, and neoplasia. Dogs with high
grade AV block have a high risk of death regardless of presence of symptoms and pacemaker implantation
is the only effective treatment to improve survival and symptoms. Pacemakers are usually only
recommended in cats that are syncopal with paroxysmal high grade AV nodal block.

39



EVECC=24,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

References:

Bartoszuk U, Keene BW, Baron Toaldo M, Pereira N, Summerfield N, Novo Matos J, Glaus TM. Holter
monitoring demonstrates that ventricular arrhythmias are common in cats with decompensated and
compensated hypertrophic cardiomyopathy. Vet J. 2019;243:21-25.

Cunningham SM, Dos Santos L. Arrhythmogenic right ventricular cardiomyopathy in dogs. J Vet Cardiol.
2022;40:156-169.

DeFrancesco TC. Supraventricular tachyarrhythmias. In Small Animal Critical Care Medicine 3rd Ed. St. Louis:
Elsevier; 2023:pp 283-290.

Gelzer AR, Kraus MS, Rishniw M, et al. Combination therapy with digoxin and diltiazem controls ventricular
rate in chronic atrial fibrillation in dogs better than digoxin or diltiazem monotherapy: a randomized
crossover study in 18 dogs. J Vet Intern Med. 2009;23:499-508.

Greet V, Sargent J, Brannick M, Fuentes VL. Supraventricular tachycardia in 23 cats; comparison with 21 cats
with atrial fibrillation (2004-2014). J Vet Cardiol. 2020;30:7-16.

Michael AE, Grimes JA, Rajeev M, Wallace ML, Schmiedt CW. Perioperative ventricular arrhythmias are
increased with hemoperitoneum and are associated with increased mortality in dogs undergoing
splenectomy for splenic masses. J Am Vet Med Assoc. 2023;261:1-6.

Pariaut R. Ventricular tachyarrhythmias. In Small Animal Critical Care Medicine 3rd Ed. St. Louis: Elsevier;
2023:pp 291-295

Santilli R, Moise NS, Pariaut R, Perego M. Electrocardiographic changes secondary to systemic disease and
drugs. In: Electrocardiography of the dog and cat DIAGNOSIS OF ARRHYTHMIAS 2nd ed. Milano: Edra S.p.A.,
2018.

Verschoor-Kirss M, Rozanski E, Rush JE. Use of esmolol for control of tachycardia in 28 dogs and cats (2003-
2020). J Vet Emerg Crit Care. 2022;32:243-248.

40



EVECC=24,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

MANAGING SEVERE WOUNDS IN THE EMERGENCY CLINIC

Richard Coe *
L University of Glasgow, , Glasgow, United Kingdom

Learning objectives:
- Even very large/significant wounds can be managed successfully.
- Initial wound management in the first 6-8 hours after injury is crucial to a good outcome.

- Good wound management involves a series of straightforward steps - clipping, lavage, debridement,
dressing

- Dressings for the acute wounds are readily available, inexpensive and effective

Proceeding:

The main goal of this lecture is to show a number of case examples of very severe, extensive wounds managed
successfully, and to encourage technicians and practitioners working in both specialty emergency and general
practice to recognize how treatable such wounds can be with good wound management and reconstruction.
Severe wounds are often shocking to both owner and practitioner on presentation, and amputation for limb
wounds and euthanasia are sometimes recommended by practitioners without full consideration of
treatment options.

Although most wounds are treatable, the costs involved in managing severe wounds are usually substantial,
and it is usually financial constraints alongside clinical factors which are the key limiting factor to successful
wound management. As with many other conditions, it is vital that emergency practitioners are able to give
a realistic idea of cost and prognosis to owners on initial presentation, even if they will not be responsible for
the majority of the management of the case.

Emergency practitioners have two key roles to play in the management of major wounds.
INITIAL WOUND MANAGEMENT

All traumatic wounds should be considered “contaminated” or “dirty”. That is not to say that they are
“infected” — (bacteria are established and actively dividing). Early experiments demonstrated that it takes
approximately 6-8 hours for a contaminated wound to become infected —until that time you have the
opportunity to physically wash away contamination, and antibiotic therapy at this point will also be highly
effective. This early period is often known as the “Golden Period”.
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The first team to see the wound have the best chance of establishing the best possible wound environment
for primary repair (in minimally contaminated wounds) or of setting the wound on the right path for
successful open wound management and delayed closure or reconstruction.

Anaesthesia or sedation?

Generally | would advise that a patient is anaesthetised for the first exploration/debridement of a very severe
wound, if it is safe to do so from the perspective of other injuries. Anaesthesia facilitates more thorough
clipping, debridement and lavage. Trying to perform these tasks in a poorly sedated patient is unfair for the
animal and is likely to be less effective. Anaesthesia with intubation also ensures that if wounds are found to
communicate with a body cavity (especially thorax) then the situation is much more controlled.

In some cases an animal’s other injuries may preclude anaesthesia or sedation for proper assessment and
initial treatment of the wounds. However, early wound management is a vital part of ensuring a good
recovery for the traumatised animal. If the animal cannot be sedated or anaesthetised, try to do whatever is
possible with the conscious animal (if the animal is so unstable as to preclude sedation/GA it may well be
recumbent) to clip hair from the area and remove as much dirt and debris as possible.

LAVAGE TECHNIQUE

Hartmann’s solution, delivered at 4-15 psi is the ideal lavage solution. Saline and tap water have theoretical
disadvantages (saline is mildly toxic to fibroblasts in vitro because of its lower pH and lack of a buffering
system) but in practice | would use tap water delivered by a shower head for initial copious lavage of grossly
contaminated wounds. A convenient way to deliver lavage is to use a bag of fluids as a reservoir and connect
a 20-30cc syringe and needle (19-21G) to a three way tap. This enables you to refill the syringe easily without
disconnecting and delivers the lavage at about the right pressure.

If there are substantial quantities of dead or devitalised tissue then consider early surgical debridement.
Removing all that dead tissue means the macrophages and neutrophils will not be overwhelmed trying to
phagocytose large volumes of dead tissue. Don’t be afraid to surgically debride on several occasions over the
first few days. If you’'re still debriding tissue on the third or fourth day — consider whether there is some other
reason why tissue is continuing to die (e.g. vascular compromise/infection).

In general | would not add anything to lavage fluid e.g. iodine, chlorhexidine, or use any alternative flushing
solutions. Prontosan® (B.Braun) is a combination of Polihexanide and Betaine which is marketed as a wound
flushing solution for preventing and treating the formation of biofilms. A bottle (350mls) costs in the region
of 10-20 Euros, so it is best considered as an additional step to isotonic lavage.

INITIAL DRESSINGS

Following a severe trauma, the wound is likely to be heavily contaminated even after surgical debridement
and lavage. Therefore a dressing which will continue to manage contamination and non-viable tissue is
recommended for initial wound management. My preference is to use wet-to-dry dressings as they are
inexpensive and highly effective. Wet-to-dry dressings are out of favour for the treatment of wounds in
people, because they are very uncomfortable to remove. However, in our patients, who will almost always
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be sedated or anaesthetised for dressing changes in the early stages of wound management, this is not such
a big concern. The alternative to wet-to-dry dressings are hydrogels (e.g. Intrasite, Citrugel) which liquefy
dead material so that it can be removed by lavage.

Where bony or joint/ligament injuries are present in combination with severe wounds, then immobilisation
is an important part of the initial bandage. Until an external fixator or other form of fixation can be applied,
a Robert Jones bandage or splinted bandage should be used to immobilise the limb and maintain the
dressings. When changing a bandage like this, it is vital to minimise disruption of the soft tissues, so
manipulate the limb with great care. This is the great advantage of external fixation, in that the dressings
can be changed without destabilising the bone/joint injury.
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IS IT SURGICAL? INTERPRETING ABDOMINAL RADIOGRAPHS IN THE EMERGENCY SETTING

Anna Frykfors von Hekkel 2 Thom Watton *#

! Royal Veterinary College, Royal veterinary college, small animal surgery , South Mimms, United Kingdom
2 Coastal Veterinary Specialists , Royal veterinary college, small animal surgery, London , United Kingdom
3 Royal Veterinary College, Small Animal Diagnostic Imaging, South Mimms, United Kingdom
4 Coastal Veterinary Specialists , Small Animal Diagnostic Imaging, London, United Kingdom

Learning objectives:
- Understand how best to acquire diagnostic abdominal radiographs
- Be able to perform a systematic evaluation of abdominal radiographs

- Recognize radiographic indicators of surgical abdominal disease

Proceeding:
Radiographic Acquisition

Always obtain three radiographic views of the abdomen as the intestinal gas pattern varies in left vs right
recumbency. VD is preferable (cf DV) as organ crowding is reduced. In cases of equivocal pneumoperitoneum,
horizontal beam radiography can be performed to help to reach a diagnosis.

Contrast Radiography of Urinary Bladder

Plain radiography is an essential first step. Pulling the pelvic limbs forwards allows inclusion of the entire
canine male urethra. General anaesthesia is necessary to facilitate patient manipulation and positioning.

Pneumocystography

A pneumocystogram allows assessment of urinary bladder position, wall thickness and as part of a double
contrast cystogram, evaluation of intraluminal changes. It is a simple procedure that requires only basic
equipment (urethral catheter, syringe, +/- three way tap). Potential complications include fatal air embolism
and urinary tract rupture — avoid in very traumatised/inflamed bladders or those with mural pathology.

Positive Contrast Cystography

Useful for identifying bladder position, shape and evaluating for leakage. Small filling defects, such as
calculi, may be obscured by contrast material.

44



EVECC=24,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

Double Contrast Cystography

Useful for evaluating the bladder wall thickness, mucosal wall irregularities and allows detection of small
filling defects. A relatively small volume of contrast medium is instilled (5 - 20 ml), the patient is rolled and
the bladder massaged then a pneumocystogram is performed.

Retrograde (Vagino-) Urethrocystogram

A bolus of non-ionic iodine-based contrast (e.g. iohexol) is diluted in a 1:1 solution with sterile saline is
injected via a urethral catheter during exposure. In a male dog or cat the urethral catheter is inserted into
the most distal portion of the urethra to ensure a thorough study is performed. In a female dog or cat the
catheter is inserted into the vagina. A foley catheter is used and the bulb in inflated to help secure the
catheter. This allows filling of the entire length of the urethra. When assessing for urolithiasis, ensure that
the catheter has been pre-filled with contrast to avoid instillation of air bubbles which can be difficult to
distinguish from uroliths.

Radiographic Indicators of Abdominal Disease

Loss of serosal detail

Pneumoperitoneum

Abnormal size, shape, opacity or location of the gastrointestinal tract

Loss of Serosal Detail Loss of serosal detail describes how easily abdominal organs can be distinguished.
Recognition of loss of serosal detail should prompt the clinician to perform a ‘free fluid check’ using
ultrasonography (and if appropriate obtain a sample via abdominocentesis).

Pneumoperitoneum

The most common reason for a pneumoperitoneum is prior abdominal surgery. Appreciable free peritoneal
gas can remain present on radiographs for 3-4 weeks post-operatively. It is important not to misinterpret
this finding for a more concerning diagnosis. When looking for a pneumoperitoneum, evaluate the cranial
abdomen particularly carefully. Frequently, the presence of gas caudal to the diaphragm highlights the
diaphragm and cranial hepatic margin.

Small Intestinal Obstruction

Sometimes radio-opaque objects can be readily apparent on plain radiographs. It is important to
remember that radio-opaque foreign bodies are occasionally incidental findings and do not always warrant
surgery. In particular, foreign bodies which are situated within the colon are unlikely to require surgical
intervention. A diagnosis of small intestinal obstruction is made based on an increased diameter of the
small intestine. Index of suspicion for a mechanical obstruction is increased if the distension ends abruptly
or if there is a dual population of small intestine.
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Linear Foreign Bodies

Linear foreign bodies tend to lodge under the tongue in cats and at the gastric pylorus in dogs. Linear foreign
bodies are potentially life-threatening problems that can be overlooked because they do not cause the typical
‘obstructive pattern’.

Radiographic signs suggestive of a linear foreign body:
- Bunching of intestines in the cranial abdomen
- Plication of intestines

- Geometrically shaped gas bubbles, often ‘comma’ shaped
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ELEVATING YOUR EX-LAP: HOW TO GET THE MOST FROM YOUR PROCEDURE

Anna Frykfors von Hekkel 2

! Royal Veterinary College, Royal veterinary college, small animal surgery, South Mimms, United Kingdom
2 Coastal Veterinary Specialists , small animal surgery, London, United Kingdom

Learning objectives:
- Be aware of the steps required for systematic and thorough abdominal exploration
- Understand normal abdominal anatomy

- Know how to pursue abdominal organ biopsy

Proceeding:
Duodenal and colonic manoeuvre

Allows easy access to and inspection of the right and left paralumbar gutters, respectively i.e. adrenal glands,
kidneys, ureters, ovaries and uterine horns, and ventral sub-lumbar musculature (invaluable for a bleeding
ovarian pedicle). The long mesenteries of the descending duodenum and the descending colon are recruited
so that they cradle the intestinal tract, facilitating retraction and inspection.

Avascular Peritoneal Reflection of Caudal Duodenal Flexure

The caudal duodenal flexure is attached to the right caudal abdominal wall by an avascular peritoneal
reflection. This can be transected to improve mobility of the duodenum in this region. This is particularly
beneficial if an intestinal resection and anastomosis is required at this site.

Proximity of Ureters to Urogenital Tract

At their distal extent, the ureters leave their retroperitoneal position to enter the trigone of the urinary
bladder. The ureters flank the urogenital tract and colon in their passage into the pelvic canal. This means
that inadvertent trauma or ligation of a ureter during ovariohysterectomy is most likely to occur at this
location.

Left Lobe of the Pancreas

The left lobe of the pancreas is often overlooked during exploratory laparotomy. It is most easily accessed by
retracting the double leaf of the greater omentum ventrally and cranially to allow visualisation of the most
cranial aspect of the dorsal leaf of the omentum.
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Abdominal Wall Closure

Closure can be performed using a simple continuous pattern provided the correct suture type and size are
used. Bites of at least 5mm are taken in the external rectus sheath, at appropriate intervals (around 1 cm).
Care should be taken not to damage the suture with instrument handling, which can predispose to it
snapping. The strength holding layer is the external rectus sheath and passage of the needle and suture
through the rectus muscle itself is unnecessary. The external rectus sheath can be appreciated as a discreet
layer from the umbilicus to the pubis, therefore in the caudal half of the abdomen, it is onlynecessary to
include the external rectus sheath in suture bites. Cranial to the umbilicus the external rectus sheath is not
visible as a separate layer.

Performing the Exploratory Laparotomy

Patient preparation: A large area from the caudal third of the thoracic wall to 5 cm caudal to the pubis is
clipped. Consider whether drains or feeding tubes will be needed and ensure the clip is wide enough to
facilitate this.

Skin incision from xiphoid to pubis: In a male dog the caudal extent of the laparotomy is continued
parapreputially. A branch of the caudal superficial epigastric artery and vein are ligated and divided during
this approach. Note that although the skin incision curves away from the midline, the abdominal wall incision
continues midline along the linea alba. Take care - the cranial extent of the approach can result in a defect in
the diaphragm resulting in a pneumothorax. Ensure that you notice this by inspecting the diaphragm as the
first step of every exploratory laparotomy ensures that this is identified immediately allowing appropriate
ventilatory support, drainage and repair as necessary.

Perform a systematic abdominal exploration:

. Diaphragm

. Oesophagus

. Liver, gall bladder, biliary tract

. Stomach

. Descending duodenum and right lobe of pancreas
. Right paralumbar gutter

. Small and large intestinal tract

. Left paralumbar gutter

. Spleen

10. Left lobe of pancreas and dorsal side of stomach
11. Urogenital tract

12. Body wall

O o0 NOOULPE, WN R
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IMMEDIATE VS DELAYED SURGERY IN THE ER

Jethro Forbes *
! Cornell University College of Veterinary Medicine, Ithaca, United States

Learning objectives:

- Review the literature and outcomes around immediate vs delayed surgery for abdominal conditions such
as pyometra, GDV, intestinal foreign bodies, and hemoabdomen.

- Develop an evidence based confidence advocating for patients around timing of emergency surgery for
abdominal conditions.

Proceeding:

This panel discussion will examine the literature surrounding timing of several emergency surgical conditions.
As emergency clinicians and patient advocates, we are motivated to achieve the best patient outcomes using
evidence-based practices. Emergency presentations of hemoperitoneum, gastrointestinal foreign body
obstruction (GIFBO), pyometra, and gastric dilatation with volvulus (GDV) may have historically been an
automatic middle of the night surgery. Veterinary practice is molded by many factors including
literature/evidence, the way we have always done things, hospital culture, personal experience, availability
of personnel to take patients to surgery, liability concerns, financial considerations, and certainly, clinical
team wellness. Whether you cut your own emergency surgeries, work with in-house surgeon colleagues, or
refer to another facility, the recommendations you make to an owner about the timing of surgery is an
important conversation. These recommendations may influence euthanasia decisions, add stress to the
healthcare delivery system, contribute to the moral distress of many players involved, and affect the public
perception of our services. There is also concern in the surgical literature around increased complication rates
in the out of hours timeframe that need to be balanced with the outcomes benefit of early immediate surgical
intervention.

Canine Acute Spontaneous Hemoperitoneum

The literature around the ideal timeframe to surgically explore a spontaneous (non-traumatic, non-
rodenticide coagulopathy) hemoperitoneum is generally lacking and personal observations have noted
variability in the timeline for surgery depending on the institution and the perceived ability to stabilize the
patient medically until daytime hours. Causes for canine spontaneous hemoperitoneum may be neoplastic
and involve any of the spleen, liver, kidney(s), adrenal gland and others. While neoplasia is a frequent cause
of spontaneous hemoperitoneum, there are other surgical causes such as splenic torsion and GDV as well as
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non-surgical conditions including anaphylactic reactions. Widespread use of point of care ultrasound has
provided emergency clinicians and surgeons with more information than ever before, but there may be
limitations to diagnostic accuracy of the origin of the hemorrhaging mass and the presence of metastatic
lesions. Owners may be provided a daunting prognosis and asked to make expensive surgical decisions or
consider euthanasia. Pausing overnight to provide blood or other volume resuscitation and stabilization may
set up the patient for a more stable anaesthetic event. Additionally, this approach would take the pressure
off the owner making a serious decision while allowing for more investigation/imaging the following day. This
approach may also add to the expense of the case management by delaying surgical intervention while
adding further advanced diagnostic imaging.

Gastric Dilatation with Volvulus (GDV)

Long considered an immediate surgical emergency (with appropriate decompression and cardiovascular
stabilization), recent literature investigating a delay in surgical treatment of GDV has raised speculation
around delaying surgery in some circles. In many others (including the author’s), GDV remains an emergency
surgical condition.

Ultimately, emergency restoration of normal positioning of the stomach to restore tissue perfusion and
remove the cause of obstructive shock in canines with GDV remains the best recommendation. Aggressive
and robust cardiovascular resuscitation prior to placing the patient under anaesthesia is considered crucial.
The described studies may provide some comfort in stabilization and placement of an indwelling nasogastric
tube prior to any transportation to an emergency surgical facility, but caution should be exercised when
considering routine delay in surgical treatment of canine GDV.

Pyometra

A changing paradigm for the timeline in administering surgical treatment for a pyometra has gained traction
with the recent publication of several studies. Historically, pyometra patients have been appropriately
assessed as having a septic focus with consistent bloodwork and clinical conditions that fit the label of severe
infection and/or sepsis. Urgent stabilization with early administration of antimicrobials and fluid resuscitation
was followed by emergency surgery. Recognizing families with dogs (or cats) developing pyometra may not
have the means to pursue costly emergency surgery, recent studies have evaluated patients referred to a
community-based practice and a delay in time to surgical intervention in some cases up to 1 week. The
survival rates in the delayed group in this retrospective analysis were not statistically different from those
with more emergent surgical intervention.

Gastrointestinal Foreign Body Obstruction (GIFBO)

Timing of surgical intervention for foreign body obstruction in the Gl tract of canine patients has been
evaluated in numerous recent studies. A retrospective study (Maxwell, et al. Vet Surg. 2021) used the timing
cut off of 6 hours after presentation to delineate immediate versus delayed surgery and found similar
outcomes in survival to discharge (96% in each group) and cost of hospitalization, however time to discharge
was significantly faster in the immediate surgery group. An interesting finding was the natural fecal passage
of an obstructive foreign object in 61 medically managed dogs that were not included in the statistical
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evaluation between immediate and delayed. Overall rates of Gl necrosis and perforation were higher in the
delayed group necessitating more complicated surgical procedures (enterectomy) and possibly contributing
to the longer duration of hospitalization in this delayed group. Several other studies (Hayes. JSAP 2009) have
documented increased complications rates with worse outcomes with longer duration of clinical signs
associated with GIFBOs.

As a clinical standard, the author recommens aggressive stabilization of any patient that is deemed surgical
prior to the induction of anesthesia and moving to the operating theatre. Anesthetizing a patient prior to
volume resuscitation, optimizing of cardiovascular, electrolyte and perfusion status is not uncommon when
the team is faced with urgency to get into surgery or to get the surgical clinician in and out of the hospital
efficiently. Regardless of the timing, proper patient stabilization is critical.

Emergency surgery recommendations exist in a complex landscape depending on the surgical condition, the
availability of the surgical team, the focus on best patient care balanced with the need to protect our
surgical colleagues from burnout, and the perception of pet owners. Evidence to suggest delayed surgery in
hemoperitoneum and pyometra cases may have similar positive clinical outcomes as immediate surgery.
However, appropriate resuscitation and stabilization are imperative to these outcomes. These delays may
protect pet owners form the moral distress of life and death decisions in the middle of the night as well as
protect the surgical team while still protecting the patient outcomes. GDV and GIFB cases would appear to
have somewhat mixed evidence but, on the whole, more immediate surgery would be indicated once
adequate resuscitation has been delivered. Ultimately, discussion of evidence and pre-planning with the
surgical team are likely to achieve common approaches to surgical emergencies and their timing of surgical
intervention.
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CARDIOVASCULAR-RENAL AXIS DISORDERS

Jethro Forbes *
! Cornell University College of Veterinary Medicine, Ithaca, United States

Learning objectives:
- Describe the complex physiologic interaction of the heart and kidneys in health and disease

- Provide a framework of classification of cardiorenal syndrome from the human literature as well as the
more recent veterinary literature.

- Recognize diagnostic combinations that may better help veterinarians understand what is happening in
both the heart and kidneys in disease.

- Provide individual clinical recommendations in specific disease scenarios when the heart and kidneys may
seem to need opposing therapeutic interventions.

Proceeding:
Introduction

Organ systems in a patient rarely act entirely independently of one another either in health or disease.
Systemic illness may lead to dysfunction of one system, just as the failure of a single system can have direct
effects on others. In the case of the heart-kidney interactions, veterinarians face common challenges
balancing the needs of both systems, which can be overwhelming. Understanding these complex interactions
may provide a higher level of comfort in treating the heart and kidneys and lead to more successful outcomes.
This lecture will present a background on the human classification system for Cardio-Renal Syndrome (CRS),
the veterinary consensus guidelines for Cardiovascular-Renal Disorders (CvRD) and delve into some clinical
considerations for management of competing disease states in the emergency setting. In 2015, an
international consensus group comprised of veterinary nephrologists and cardiologists published guidelines
for veterinary medicine to better reflect what is happening in our patient populations (Pouchelon, et al 2015).
From this veterinary consensus statement, “cardiovascular-renal disorders (CvRD) are defined as disease,
toxin or drug-induced structural and/or functional damage to the kidney and/or cardiovascular system,
leading to disruption of the normal interactions between these systems, to the ongoing detriment of one or
both.”
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CvRDy (Unstable Disease)

This classification reflects rapid or acute worsening of cardiac function leading to an acute kidney injury (AKI).
As defined by the IRIS Acute Kidney Injury Staging system, even a modest increase of creatinine (>0.3mg/dL)
may reflect injury in the absence of overt azotemia. Other biomarkers such as symmetric dimethylarginine
(SDMA), neutrophil gelatinase-associate lipocalin (NGAL), urinary cystatin B, and serum inosine may lead to
earlier recognition of kidney injury in these acute cardiac cases. More than likely, a panel of multiple markers
will be most helpful to track the earlier injuries to the kidneys in the face of CvRDy. Failure of cardiac output
from a primary cardiac dysfunction may lead to acute or chronic hypoperfusion of the kidneys. Cardiogenic
shock, acute decompensated left sided congestive heart failure, neuroendocrine (RAAS) and sympathetic
nervous system activation (renal vasoconstriction), can all result in decreased renal blood flow and a
hypoperfused state. Congestive nephropathy secondary to parenchymal edema in the encapsulated kidneys
creates a condition whereby perfusion of the kidneys is obstructed despite potentially adequate renal blood
flow as the inflow is obstructed. Furosemide may not be delivered to the renal vasculature for transport
across the proximal renal tubular cells leading to one mechanism of loop diuretic resistance in this state.

CvRDy (Stable Disease)

Chronic cardiac disease and dysfunction contribute to a decreased effective circulating volume, persistent
sympathetic activation and stimulation of the renin-angiotensin-aldosterone system (RAAS). The RAAS
activation is meant to be protective, however chronic activation leads to oxidative stress, inflammation, and
generation of reactive oxygen species.

ACE-Inhibitors are used to antagonize the RAAS mediated conservation of sodium and water during
physiologic states in which the excess volume is counterproductive. They also contribute to antagonism of
the RAAS induced pathologic increase in systemic blood pressure and excess glomerular pressures (efferent
arteriolar vasoconstriction mediated) causing hyperfiltration, toxic proteinuria and progression of chronic
kidney disease. Angiotensin Receptor Blockers (ARBs) are more targeted therapeutics with specificity for
angiotensin-ll, subtype-1 (AT1) receptor and prescribed therapeutically for the same indications as ACE-
Inhibitors. Preservation of the AT-Il, subtype-2 (AT2) pathway may provide an escape pathway for patients
during times of stress where the traditional blockade of RAAS is detrimental.

The take home message regarding ACE-l and ARBs is that unwell patients with diminished ability to maintain
adequate volume intake or those with excess fluid losses (gastrointestinal, urinary, other) should have these
therapeutics suspended. Individual titration is essential to maintain kidney function while treating chronic
cardiac disease.

CvRDi (Unstable Disease)

An acute kidney injury (AKI) creates several physiologic changes that are detrimental to many bodily
systems including the heart. Alterations in the intravascular volume status from either depletion or
iatrogenic over-resuscitation affect cardiovascular stability. Neurohormonal axis activation along with
widespread inflammation and abnormal coagulation pathway activation may also be accompanied by
bacteremia from an infectious cause of AKI. The electrolyte derangements seen from impaired kidney
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excretory function, particularly hyperkalemia, have a potential for inducing cardiac arrhythmias and
dysfunction. Many cardiac supporting medications (ACE-I, diuretics) may require a pause for concern
worsening of kidney disease which may sacrifice the cardiac benefits of those medications.

CvRDk (Stable Disease)

Similar to the AKI induced effects on cardiac status, chronic kidney disease (CKD) has the potential for
chronic inflammation, electrolyte derangements (hyperkalemia, other), and intravascular volume
fluctuation. Chronic presence of known as well as unmeasured uremic toxins can negatively affect
cardiomyocytes as can the presence of low-level chronic anemia often associated with CKD. Anemia may
also induce a high output state to compensate for decreased oxygen carrying capacity. Systemic
hypertension secondary to CKD leads to increases afterload and left ventricular hypertrophy.

CVRDo

This classification encompasses a secondary disease state causing detrimental effects on both cardiac and
kidney function. Systemic illnesses such as sepsis and other inflammatory diseases (pancreatitis, neoplasia,
hyperadrenocorticism) are thought to be candidate disease states that can affect both systems. There is
also the potential for cardiac disease and kidney dysfunction to exist independently and concurrently under
this classification. This is the least well-defined category in the definition scheme.
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ELECTROLYTES : WHY NOT ON URINE?

Maxime Cambournac*
! Centre hospitalier vétérinaire Fregis, Emergency and Critical Care, Gentilly, France

Learning objectives:

- Understanding the Regulation of Electrolytes by the Renal System
-Knowledge of Measurement Methods in Urinary Electrolyte Testing
-Indications and Interpretation of Urinary Electrolytes Testing
-Recognition of Conditions Affecting Urinary Sodium Levels

-Application of Urine Biochemistry in Clinical Diagnosis

Proceeding:

Among the different objectives that the renal system normally accomplishes, the kidneys tightly regulate
the body’s electrolytes, volume, and acid-base status. Although the time the renal system needs to
determine a change in plasma is long, at the level of urine every small variation in excretion of a strong ion
will be reflected by a great variation in its concentration. As such, these changes can be tracked by urine
biochemistry.

Indications of urinary electrolytes testing
Oliguria

Under normal conditions, the kidneys respond to a decrease in effective circulating volume by avidly
reabsorbing sodium with the goal to increase volume status. Regardless of the cause of the low-perfusion
state, if the oliguria is due to some sort of hypovolemic shock state, the urinary sodium should be low
because the nephron is making every effort to retain it, which theoretically should manifest by a low
sodium content in the urine (<10 mEg/L).2Although in selected circumstances, a low urine sodium may
suggest the kidneys are sensing low perfusion (prerenal cause); this assessment often is confounded, in
particular in ICU settings (e.g., resuscitation, diuretic exposure, heart failure with low output state). In the
goal of differentiating between prerenal states (or low effective circulation volumes) and established AKI,
the fractional excretion of sodium has been considered more reliable than urine sodium alone in
differentiating these entities because it directly measures sodium handling.? Theoretically, a fractional
excretion of sodium (calculated by urinary sodium time plasma creatinine, divided by the product of plasma
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sodium and urinary creatinine) of less than 1% indicates the kidneys are retaining sodium and can be found
in early AKI (prerenal causes), whereas a fractional excretion of sodium more than 2% may be found with
more established AKI when tubular damage disrupts the kidneys’ capacity to retain sodium.* While it is
considered more reliable, there are prerenal conditions where the fractional excretion of sodium may be
increased.

Hyponatremia

In patient presented with hyponatremia, urine sodium is essential when elucidating the cause. A low urine
sodium (<10 mEq/L) may suggest a reduced effective circulating volume is the cause (except in primary
polydipsia, in which the urine sodium is low despite normal volume status), whereas a high urine sodium
(>40 mEq/L) suggests syndrome of inappropriate antidiuretic hormone (ADH) secretion or with renal losses
(e.g., mineralocorticoid deficiency, salt wasting, diuretics). The recent administration of a loop diuretic, any
situation where a substantial amount of bicarbonate is being excreted, hyperglycemia, or mannitol therapy
will interfere with sodium excretion or reabsorption.®

Hypokalemia

The kidneys normal response to hypokalemia is to decrease potassium excretion and to increase its
reabsorption form the tubular lumen. Less than 2mmol/L (in humans ) of random urinary potassium
confirm that the renal compensatory mechanisms are working, and that the loss of potassium have
occurred in some other non-renal way. Conversely, if the urinary potassium is high in hypokalemia, this
either represents a "true" potassium wasting or a elevated urinary potassium in the presence of severely
concentrated urine. If the urine production is less than 0,5ml/kg/h, it is likely the urine has a near-maximal
osmolality, and the urinary potassium is still being conserved appropriately. Under such circumstances, the
clinician should probably ask for a 24-hour urine specimen analysis or potassium-to-creatinine ratio.2 Given
that creatinine theoretically is excreted at a near constant state, the urine potassium to creatinine ratio
corrects for variations in urine volume, unlike a spot urinary potassium. Another parameter, the
transtubular potassium allows for interpretation of potassium excretion in the context of inadequate
sodium delivery or decrease renal blood flow. In the evaluation of hypokalemic states, a TTKG of more than
7 represented increased renal losses (e.g., hyperaldosteronism, diuretics), whereas a TTKG of less than 3
implied extrarenal losses (e.g., Gl losses). However, in human medicine, some evidence has suggested some
uncertainty in the use of TTKG in a clinical setting, probably secondary to many confounding factors.

Conclusion

Urine biochemistry can play an important adjuvant diagnostic role in the evaluation of a number of clinical
problems. Thus, clinicians should recognize urine biochemical tests require careful integration in ICU
settings into the broader clinical context before directing or informing about diagnosis and therapeutic
management.
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KIDNEY REPLACEMENT MODALITIES: WHAT ARE THE OPTIONS?

Jethro Forbes *
! Cornell University College of Veterinary Medicine, Ithaca, United States

Learning objectives:
- Describe the two primary modalities of diffusion and convection in kidney replacement therapies.

- Identify pros and cons of diffusive, convective and hybrid kidney replacement therapies as they apply to
veterinary patients.

- Choose the safest prescription in veterinary kidney replacement therapies utilizing the choices amongst
modalities available and the platforms currently in use.

Proceeding:
Kidney Replacement Modalities: What are the options?

Kidney replacement therapies (KRT) are utilized in veterinary practice to provide clearance of uremic
solutes, normalize electrolyte derangements, and restore systemic homeostasis in acute kidney injury and
end stage chronic kidney disease states.

Navigating convective, diffusive, and hybrid therapies to maximize safe clearance of uremic solutes require
understanding the physiology behind traditional continuous and intermittent therapies while respecting the
pros and cons of each.

Diffusive therapies used in hemodialysis take advantage of an established concentration gradient between
two aqueous solutions separated by a semi-permeable membrane to remove small to middle weight
solutes (500-1000Da but up to 10,000 Da) from the blood stream. The gradient is achieved by passing a
prescribed dialysate solution over one side of the semi-permeable membrane of the hemodialyzer.
Diffusion is the principal clearance method on discontinuous (intermittent) KRT platforms where it is highly
efficient at solute removal. In human nephrology, diffusion modalities are employed for intensive and short
treatments for cardiovascular stable patient populations undergoing chronic hemodialysis. In smaller
veterinary patients with severe azotemia, rapid clearance of uremic solutes has a high risk of causing
complications including cardiovascular decompensation and dialysis disequilibrium syndrome. However,
the technical differences in administering a discontinuous treatment using inline dialysate generation can
impart certain financial benefits over prefabricated dialysate and replacement fluids utilized on continuous
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platforms. Duration of treatment has staffing benefits in veterinary KRT as opposed to the continuous
modalities.

Convective removal of solutes is achieved through application of sustained pressure on the blood side of a
hemofilter to force plasma water across the semi-permeable membrane while dragging solutes into the
effluent fluid created. The applied pressure creates conditions amenable for clearing of middle to larger
solutes (up to 40,000Da) compared to diffusion. Convection, hemofiltration, can be prescribed as a more
gradual process for clearing solutes and is most associated with continuous kidney replacement therapy.
Critically ill human patients may be more likely to receive this gentle approach to clearance of solutes to
reduce the risk of overly efficient solute removal. This involves 24 hours/day treatment sessions which
become labor intensive in veterinary programs.

Hybrid therapies utilizing both diffusion and convection, hemodiafiltration, can be performed on some KRT
platforms to take advantage of both modalities. Hemodiafiltration can be a purely continuous therapy or
can be shaped into a prolonged intermittent modality to combine the benefits of efficiency of hemodialysis
with the safety of hemofiltration. This is primarily achievable using a continuous platform as most
discontinuous platforms are not capable of this flexibility.
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DIAGNOSIS AND MANAGEMENT OF UROABDOMEN IN DOGS AND CATS

Julien Guillaumin ?
! Colorado State University, Clinical Sciences, Fort Collins, United States

Learning objectives:

- Recall the diagnosis of uroabdomen using creatinine and potassium in abdominal fluid
- Recall the causes of uroabdomen in dogs

- Understand the differences in uroabdomen causes in cats versus dogs

- Understand the resuscitation steps to stabilize a uroabdomen

- Recall definitive options for uroabdomen treatment

Proceeding:

Introduction: Uroabdomen, also known as uroperitoneum or urinary peritonitis, is defined by the
leakage of urine into peritoneal or retroperitoneal cavity. Up to 16% of dogs with traumatic pelvic
fractures had urinary tract lesions, including urinary bladder ruptures (7%), urethral ruptures (5%), and
avulsed ureters (5%) in 1 study. Other causes of uroabdomen in dogs and cats include spontaneous
rupture secondary to urethral obstruction or bladder neoplasia, as well as some iatrogenic causes such
as manual bladder expression, cystocentesis or urethral catherization. In cats, blunt abdominal trauma
was the most common cause of uroabdomen of cases, when more than 40% was related to urinary
catheterization, bladder expression and urethral obstruction.

Clinical signs: The most specific signs may be related to the cause of the uroabdomen (e.g. trauma or
urinary obstruction). Otherwise, uroabdomen clinical signs are non-specific and systemic, such as
anorexia, lethargy, vomiting, and diarrhea. Some patients may have lower urinary tract signs, such as
hematuria, dysuria, stranguria, pollakiuria, lack of observed urinations or not productive attempts to
urinate. In case of an acute traumatic event, the patient may have no clinical signs. In case of a chronic
process, polydipsia, dehydration, hypovolemia and abdominal pain are commonly reported clinical signs.
Definitive diagnosis is made with laboratory evaluation and imaging studies (1).

Diagnostics: Abdominal effusion, detected by physical examination, ultrasound or radiographs, can be
sampled by abdominocentesis. Urine within the peritoneal cavity can appear as a transudate, modified
transudate, or exudate, with variation caused by hemorrhage or inflammatory cells. Urosepsis can be
diagnosed in case of bacterial growth (1). Most diagnosis are established based on a paired
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abdominal/venous sample, focusing on creatinine and/or potassium. Most references quote a
fluid:serum creatinine or potassium ratio over 2:1, which has a specificity of 100% and a sensitivity of
86% (2). In acute situations, paired abdominal:venous potassium has a better sensitivity and specificity
than creatinine, as urinary potassium leaking into the abdomen would have a much higher value than
the blood. Specificity and sensitivity of a paired abdominal:venous of 1.4:1 was 100% and 100%,
respectively, in one study (2). However, over time, because the potassium is such a small molecule,
potassium will be reabsorbed and equilibrate with blood. The most common bloodwork abnormalities
associated with uroabdomen are azotemia, metabolic acidosis, and electrolyte derangements including
mild hyponatremia, hyperphosphatemia, and hyperkalemia (1). The magnitude and timing of those
changes will be detailed (3). In the most recent retrospective data of canine uroabdomen, the location of
the urinary tract rupture mimics the rest of the literature, with the urinary bladder (56%), followed by
the urethra (26%), kidney (5%) and ureter (2%). Almost 10% of the cases had an undetermined location
for the rupture (4). Bladder rupture is more common with a full bladder, as the probability of bladder
injury correlates directly with the degree of bladder distension at the time of trauma (1). Ten cases of
ureteral rupture following blunt trauma, with avulsion either from kidney or bladder, have been
reported. Regarding a urethral cause of uroabdomen, it would occur if the rupture is proximal enough
(i.e. close to trigone) in cases of bladder avulsion or secondary to urethral catherization. Otherwise, a
distal rupture of the urethral causes urine leakage in perineal tissues and severe tissue injury.

Although the bladder is the major site of rupture, it is important to identify the exact site of the urinary
tract rupture for surgical planning (5). Abdominal ultrasound will show variable amounts of abdominal
and retroperitoneal fluid. Renal hematomas can be seen with renal trauma. A “bubble study” can be
done in order to identify a bladder tear. In some cases, a contrast study may be required to localize the
site of urinary rupture. If higher urinary track injury is suspected (i.e. kidney or ureter), an excretory
urography can be performed, using caution in patients with dehydration or underlying renal
insufficiency. If a lower urinary track (i.e. bladder or urethra) is suspected, a urethro/cystogram can be
done (1).

Treatment and prognosis: Initial stabilization includes trauma assessment and stabilization if applicable,
with fluid resuscitation and pain control being two important pillars of therapy. Severe potassium
disturbances can be treated with intravenous fluid, calcium therapy, judicious use of dextrose and or
insulin, bicarbonates, and the re-establishment of an intact urinary tract. Urinary diversion to remove the
source of nitrogenous wastes and chemical peritonitis is also very important. That is usually done by
placing a urinary catheter in order to keep bladder empty and promote bladder sealing. A peritoneal
dialysis or abdominal drainage catheter is also often placed in order to remove the urine from the
abdomen and decrease the chemical peritonitis. Surgery is often necessary to repair the source of urine
leakage. Ultrasound, contrast studies, or advanced imaging should be performed to localize the urinary
tract disruption before surgery as an exploratory laparotomy is not a means to assess the function or
patency of the entire urogenital tract. Ureteral tears can be treated with indwelling ureteral stents.
Subcutaneous ureteral bypass is another alternative when ureteral stent is not an option. The overall
prognosis of dogs and cats with uroabdomen will depends on all aspects of each individual case.
Concomitant traumatic injuries, finances and ability to appropriate manage medical and surgical patients
can play a role in the overall prognosis. Overall mortality rate in a 2018 study on 43 dogs with
uroabdomen was 21% (4).
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MANAGING THROMBOSIS: APPLYING THE CURATIVE GUIDELINES

Robert Goggs !
1 Cornell University College of Veterinary Medicine, Clinical Sciences, Ithaca, United States

Learning objectives:

- Understand how and why thrombosis occurs.

- Determine when antithrombotic therapies are recommended.

- Select appropriate therapeutic options for individual patients.

- Understand how to monitor antithrombotics and how to manage complications.

- Recognize the indications for therapeutic thrombolysis.

Proceeding:
Introduction

Thrombosis is the partial or complete obstruction of a blood vessel by a blood clot secondary to local
thrombus formation or thromboembolism. Although thrombosis can be clinically inapparent most
affected patients will have local clinical signs including pain and swelling and can develop potentially
fatal organ dysfunction. The severity of clinical signs reflects the site affected, the degree of vascular
occlusion, and the compensatory reserves of affected organs. Early recognition maximizes therapeutic
options, minimizes thrombus propagation, and improves the likelihood that fibrinolysis and
recanalization will occur.

How and why does thrombosis occur?

Thrombosis involves interactions between platelets, leukocytes, endothelium and plasma coagulation
proteases and occurs following exaggerated or misdirected hemostasis and when fibrinolysis is
inadequate. Virchow’s triad of endothelial damage and dysfunction, blood flow abnormalities, and
hypercoagulability remains a useful means to classify disease mechanisms and identify at-risk patients.
Multiple abnormalities are often present in patients with clinical thrombosis. Healthy endothelium
promotes blood flow through maintenance of an anticoagulant surface and release of vasodilatory
signals. The endothelium localizes normal hemostatic processes and encourages restoration of flow by
stimulating fibrinolysis. Endothelial injury contributes to the prothrombotic nature of trauma, sepsis,
diabetes mellitus, and ischemia-reperfusion. Blood flow abnormalities such as turbulence due to cardiac
valve degeneration or indwelling vascular devices alter the shear stress adjacent to the endothelium,
promoting interactions between endothelial cells, platelets, and procoagulant proteins.

65



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

Hypercoagulability is a state of altered hemostatic balance that favors thrombus formation through
increased coagulation factor activity, inappropriate platelet activation, reductions in endogenous
anticoagulant availability and a lack of fibrinolysis.

When is antithrombotic therapy indicated?

Thrombosis complicates numerous disorders in both dogs and cats.®® Prior to initiating antithrombotic
therapy, an assessment of an individual’s risk for thrombosis should be performed, accounting for the
underlying condition, the patient’s inflammatory state, and the likelihood the underlying condition will
resolve. Some diseases are strongly associated with thrombosis, while the risk associated with other
conditions is more limited. Hemostatic testing and imaging can aid decision-making, but establishing a
definitive diagnosis of thrombosis antemortem is difficult. The CURATIVE guidelines assessed the risk of
thrombosis in various diseases and provide recommendations and suggestions regarding which patient
populations warrant thromboprophylaxis. Irrespective, if thrombosis is suspected then antithrombotic
therapy is warranted, and all patients with known thrombosis should receive antithrombotics.

Antiplatelet agent or anticoagulant?

Venous thromboemboli (VTE) forming under low shear conditions are typically fibrin-rich, while arterial
thromboemboli (ATE) forming in high shear environments are platelet-rich. This physiologic distinction is
the basis for the use of anticoagulants for venous thrombi, and antiplatelet agents for arterial thrombi.
This may be a simplistic view of thrombosis pathophysiology however, and anticoagulants may be
valuable adjuncts to antiplatelet agents in arterial thrombosis, and likewise antiplatelet drugs with
venous thrombosis.

Anticoagulants

Various parenteral anticoagulants are available including unfractionated heparin (UFH), several distinct
low molecular weight heparins (LMWH) and fondaparinux. In addition, several direct oral anticoagulants
(DOACs) have been evaluated in dogs and cats. When deciding which drug to prescribe clinicians should
consider route and frequency of administration, ease of use, cost, availability, and ease of monitoring. In
many cases the LMWHs may be preferable to UFH because of documented efficacy, better safety profiles
and more reliable bioavailability. However, the required frequency of administration of the LMWH
products may be limiting. Oral anticoagulation is an alternative option for in-patients and out-patient
care. The direct factor Xa inhibitors apixaban and rivaroxaban appear to offer effective anticoagulation in
dogs and cats, but therapeutic drug monitoring is prudent to ensure efficacy and minimize bleeding risk.

Antiplatelet agents

In cats, data from the FATCAT study strongly supports the use of clopidogrel rather than aspirin for the
prevention of arterial thromboembolism in cats with cardiomyopathy. The study did not investigate dual
antiplatelet therapy, so it is unknown if there is any benefit of combining aspirin with clopidogrel. The
data on antiplatelet therapies in dogs are less clear. Multiple studies suggest that clopidogrel is effective
for prevention of provoked arterial thrombosis in dogs, consistent with ex vivo data suggesting
clopidogrel has significant antiplatelet effects. In dogs, aspirin may be effective for prevention of ATE,
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but no recommendations can be made for a specific aspirin dose in dogs due to the large variation in
dosages and efficacy reported.

Monitoring antithrombotic therapies

Clinicians can maximize drug efficacy and minimize adverse effects through therapeutic drug monitoring
(TDM). Clinical efficacy of antithrombotic drugs is often judged by the absence of clinical signs which is
not ideal since failure of antithrombotic therapy can lead to life-threatening consequences. TDM is
essential for UFH and warfarin because of the risk of hemorrhage and is also of value for LMWH and the
direct Xa inhibitors. TDM may be useful to confirm acceptable prodrug metabolism (clopidogrel) and
adequate platelet inhibition. Some cats may be clopidogrel “non-responders”, and might not experience
thromboprophylaxis to the expected degree.

Discontinuing antithrombotics

Temporary interruption of antithrombotics may be necessary to facilitate invasive medical or surgical
procedures, while drug withdrawal may be warranted when disease remission diminishes thrombotic
risk. Risk stratification (i.e. the strength of the association between the disease process and thrombosis)
and drug PK/PD underpin recommendations regarding drug discontinuation. Drug PK/PD differ between
antithrombotic agents and influence the potential for, and the speed of, reversal of antithrombotic
effects following drug withdrawal. For instance, UFH generally has a short half-life in dogs and
discontinuation leads to a rapid return of hemostatic potential. In contrast, some residual antiplatelet
effect remains for 5-7 days after cessation of an irreversible antagonist like clopidogrel. When deciding
whether to continue or to withdraw antithrombotic therapy, clinicians must attempt to balance the risk
of thrombosis against the risk of bleeding and to integrate client and patient factors into the decision.
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VISCOLEASTIC (TEG) - GUIDED TRANSFUSIONS: WHAT IS THE EVIDENCE?

Andrew Linklater !
! veterinary Specialists of the Rockies, Castle Rock, CO, United States

Learning objectives:
- Understand concepts of viscoelastic (TEG) coagulation testing .
- Identify a viscoelastic tests consistent with hypocoagulation and consistent with hyperfibrinolysis

- Be able to develop sound reasoning as to when transfusions are indicated based on viscoelastic testing.

Proceeding:

Viscoelastic testing is a catch-all term for a variety of methodologies, which examine the ability of whole
blood to form a clot and go through fibrinolysis in vitro; common methodologies include
thromboelastogram (TEG), rotational thromboelastometry (ROTEM) and a veterinary coagulation
monitor (VCM). A curve is generated, from which a variety of values are produced. Both the shape of the
curve and the generated numbers can tell a lot about a patient’s coagulation status; a tracing from a
ROTEM machine is depicted below.

Viscoelastic testing in patients suffering from multi-trauma, prolonged or complicated surgery and
systemic critical illness clearly demonstrate a variety of coagulation disorders, likely stemming from
connections between the coagulation system, inflammatory/immune system, the endothelium and
more.

Pairing coagulation assessment such as TEG, along with specific (transfusion) therapy exists, but there is
limited evidence in the veterinary field and conflicting evidence in the human field as to how to apply
this information in a clinical setting. Although not directly related, the recent CURATIVE guidelines,*
which discuss the consensus of the rational use of antithrombotic in veterinary critical care do, if nothing
else within this context, clearly identify that much more work needs to be done to identify points of
intervention and monitoring patients receiving transfusions, anticoagulants and anti-fibrinolytic therapy.

Certainly it is understood that transfusions of any kind are known to have significant adverse events,?
carry a significant cost, and several indications for specific interventions are poorly defined. To minimize
the cost and adverse reactions, a consensus statement on transfusion reactions (TRACS) was recently
published which reviews definitions, clinical signs, prevention, monitoring, diagnosis and treatment of
transfusion reactions. ?
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With increasing availability and understanding of viscoelastograms, it seems intuitive to consider that
administration of transfusions should be, in part, based on these tests. One of the most important
questions to ask ourselves is, “Can proper interpretation of a viscoelastogram guide (or maybe even
reduce) the use of transfusions?” The following figure is from reference #3 listed below and originates
from Parkland Memorial Hospital’s Algorithm for ROTEM-guided transfusions in trauma.

Although a lot of TEG-directed transfusion therapy seems inherently logical, there is much yet to be
specifically published in the literature demonstrating improvements of outcome. One study performed in
2017 by Mohamed, et al* included 134 patients meeting a Class | trauma system activation where 87
patients were enrolled prior to the use of TEG-guided therapy and 47 patients were enrolled after TEG-
guided therapy was instituted. In the first 24 hours of treatment, the patients with TEG-guided
resuscitation had fewer transfusions administered (RBC and FFP), a shorter hospitalization, a shorter ICU
stay and there was a significant cost savings in select patients.

Several meta-analysis have been been published attempting to outline outcomes: a 2016 Cochrane
review® identified 15 trials with 1185 participants; 8 trials reported that mortality improved slightly from
3.9% to 7% when TEG or ROTEM-guided transfusions were performed. Many of the trials were on cardiac
surgery patients which had low levels of evidence, so may not apply to veterinary medicine. There is a
significant heterogenicity in the data which is reported, making it difficult to come to solid conclusions,
particularly when specific TEG variables (MCF, LY30, etc.) are examined or when subcategories of
patients (e.g. head trauma patients) are analyzed separately.

The recently published iTACTIC trial® had the objective to determine if augmenting major hemorrhage
protocols with viscoelastic assessment improved outcome compared to conventional coagulation. This
study was one of the few MCRCCT studies examining mortality at 24 h and 28 d for 400 patients when a
resuscitation protocol with augmented with a coagulogram; there was no difference found in primary
and secondary outcomes; however, when examining patients with traumatic brain injury, 64% were alive
and free of massive transfusion vs 26% with conventional assessment. The question remains, “What is
the impact on veterinary patients?”

The veterinary literature is quite limited, but the body of evidence will continue to grow. Langhorn’
examined a series of four dogs, most of which had a specific disease resulting in a coagulation
disturbance which improved with directed therapy. Other veterinary literature focuses on experimental
hemorrhage, transfusion impact on coagulograms and specific disease processes (hemoperitoneum)
without examining the impact of transfusion, so much is yet to be learned.
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URGENT REVERSAL OF ANTICOAGULATION

Vicente Herreria-Bustillo !
1 Universidad Catdlica de Valencia, Valencia, Spain

Learning objectives:
- Understand the specific scenarios when urgent reversal of anticoagulation may be required.

- Know the specific drugs and treatments required to reverse the most common used anticoagulant and
antiplatelet drugs.

Proceeding:

During this lecture we will explore recent advancements in anticoagulation reversal and haemostatic
agents across diverse clinical scenarios. A review of studies highlights the need for standardized
approaches in anticoagulation reversal, revealing areas of variability. Challenges in accurately dosing
protamine, an essential agent for reversing heparin anticoagulation, are discussed, emphasizing precision
dosing's importance to avoid adverse outcomes. Furthermore, etamsylate, has been evaluated for its
effect on canine blood coagulation and its antagonistic effect on heparin activity, providing a potential
solution to the protamine conundrum. The management of clopidogrel reversal in the context of
spontaneous haemorrhage is explored, offering valuable insights into managing this challenging clinical
scenario.

Strategies for reversing and removing oral antithrombotic drugs in patients with active or impending
bleeding are discussed, addressing challenges in managing bleeding complications in cardiovascular
patients. Investigation into the reversal of antiplatelet effects of aspirin and clopidogrel provides insights
into optimizing platelet function in thrombotic emergencies. Rapid normalization of prothrombin time in
dogs with anticoagulant rodenticide toxicosis following intravenous vitamin K1 administration is
demonstrated, highlighting an effective treatment approach. Overall, advancements in anticoagulation
reversal and haemostatic agents have improved the management of bleeding complications in various
clinical settings, emphasizing the need for further research to standardize protocols and enhance patient
outcomes.
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CHALLENGING COAGULATION CONUNDRUMS

Robert Goggs !
1 Cornell University College of Veterinary Medicine, Clinical Sciences, Ithaca, United States

Learning objectives:

- Recognize how distinct disorders of hemostasis typically present clinically.

- Use diagnostic tests to screen for and diagnose bleeding disorders.

- Understand how a reference laboratory can aid coagulation disorder diagnosis.
- Use coagulation laboratory diagnostic test data to establish definitive diagnoses.

- Use coagulation laboratory diagnostic test data to guide therapeutic decision-making.

Proceeding:
Introduction

The hemostatic system is generally conceptualized as primary hemostasis, secondary hemostasis, and
fibrinolysis. Primary hemostasis refers to the formation of a platelet plug following platelet tethering and
activation by VWF and extracellular matrix components exposed by damage to the endothelium.
Secondary hemostasis involves assembly of plasma serine protease complexes to generate sufficient
thrombin to cleave fibrinogen into fibrin that stabilizes the platelet plug. Fibrinolysis is the process of clot
dissolution following repair of the damaged endothelium.? These distinctions are less apparent in vivo
where thrombus formation occurs in a cell-dependent manner on the surface of activated platelets, and
initiation, extension, stabilization and dissolution of the thrombus occurs as a continuum. Dividing the
process of clot formation up into components is a didactic convenience but it remains clinically useful.
The dysfunctional component of a patient’s hemostatic system can often be predicted based on their
clinical presentation. Priorities for further investigation and treatment might be discerned from physical
examination alone.

Diagnostic evaluation

Efforts should be made to stabilize the major body systems of all bleeding patients prior to undertaking
specific diagnostic testing. Collection of critical diagnostic samples during initial stabilization enables
early diagnosis and prevents the underlying cause being obscured by therapeutic interventions. Blood
samples should be collected by clean venipuncture (i.e. where only one passage of the needle is required
to enter the vessel) of a peripheral vessel to enable external pressure to be applied. Alternatively,
samples can be collected at the time of intravenous catheter placement. It is acceptable to draw blood
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through the catheter for coagulation testing. Initial blood samples should be collected into 3.2% sodium
citrate (coagulation testing), gel separator tubes (serum biochemistry) and finally into K*EDTA (complete
blood count) for subsequent analysis. Samples should be carefully assessed for clot fragments, hemolysis
and lipemia before analysis.

A full assessment of the patient should be performed once initial stabilization is underway. In addition to
a full physical examination, care should be taken to thoroughly examine mucous membranes and skin
(esp. axillae and inguinal areas) for petechiae or ecchymoses. A gentle rectal examination should be
performed to check for hematochezia or melena. Once the patient is stable a thorough history should be
obtained from the client.

If the history and physical examination findings are consistent with a primary hemostatic defect the first
rule out is thrombocytopenia. This is best achieved through in-house examination of a fresh blood smear
ideally made from an EDTA-anticoagulated sample. The number of platelets visible per x100 field,
multiplied by 15 gives a rough estimate of platelets x10/L. Counts < 50 x10/L may be associated with
spontaneous hemorrhage. The feathered edge must be checked for platelet clumps before
thrombocytopenia is diagnosed.

Patients with a primary hemostatic bleeding phenotype with a verifiably normal platelet count may have
von Willebrand’s disease or a thrombocytopathy (platelet dysfunction). Von Willebrand’s disease is best
diagnosed by measuring the circulating VWF antigen level via species-specific antibodies. Platelet
function disorders may be acquired or congenital. Most acquired platelet function disorders are mild.
Various rare inherited disorders of platelet function are described yet can be challenging to definitively
diagnose. Specialist advice should be sought if one is suspected. Point-of-care tests of platelet function
are available that may aid in the initial screening of suspected thrombocytopathy patients. Definitive
diagnosis is typically performed by flow cytometry, platelet aggregometry or by genetic analysis for the
underlying causal mutation.

If physical examination findings indicate a secondary hemostatic disorder, this suggests either
inadequate clotting factor production, excessive factor consumption or a combination of both processes.
Many assays of secondary hemostasis are available. The prothrombin and activated partial
thromboplastin times are typically assessed first during the initial screening for secondary hemostatic
defects. The prothrombin time (PT) evaluates the extrinsic and common pathways and thus evaluates
the concentrations of factors VII, X, V and Il. The activated partial thromboplastin time (aPTT) evaluates
the intrinsic and common pathways and thus evaluates factors XIlI, XI, IX, VIII, X, V, Il. Factor activity
needs to be significantly decreased before these times become prolonged. Point-of-care analyzers can
measure the PT and aPTT, but it is generally recommended that abnormalities be confirmed by a
reference laboratory before further testing is performed or a definitive diagnosis is made. Individual
factor activities can be measured by reference laboratories.

Hyperfibrinolytic disorders are infrequently diagnosed in veterinary medicine and can be primary or
secondary. Primary hyperfibrinolysis disorders such as deficiencies of plasminogen activator inhibitor-1
(PAI-1), az-antiplasmin or FXIIl and Quebec-platelet disorder occur in the absence of a thrombotic state.
Secondary hyperfibrinolysis is more common and results from increased fibrinolytic activity following
coagulation system activation. Disseminated intravascular coagulation is the most common cause of
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secondary hyperfibrinolysis, while trauma associated coagulopathy is also characterized by
hypocoagulation and hyperfibrinolysis and is seen in very severely injured patients. Secondary
hyperfibrinolysis has been demonstrated in dogs with spontaneous hemoperitoneum, and following
envenomation by some snakes.

Treating the coagulopathic patient

Transfusion is the cornerstone of treatment of coagulopathies in veterinary patients. Identification of the
nature of the bleeding phenotype is important to tailor component therapy based on patient need.
Component therapy to provide only those parts of whole blood that are required to treat the bleeding
disorder is preferable to minimize risks including volume overload, polycythemia, or immune-mediated
transfusion reactions. Component therapy is also more economical since several patients can then be
treated with a single donated unit of fresh whole blood. Platelet-rich plasma and platelet concentrates
are not widely available. These products may be produced either through low-speed centrifugation of
one or more FWB units or by apheresis. Unfortunately, these products have short half-lives ~5 days and
must be kept at room temperature. They are particularly useful for treatment of symptomatic
thrombocytopenia or thrombocytopathia. Owing to the difficulty producing and storing these products,
attention has focused on producing stable, functional “off-the-shelf” platelet products. Examples include
DMSO stabilized platelets and lyophilized platelets. These products are not widely available and there is
limited documentation of their safety and efficacy in clinical patients at this time. Specific factor
concentrates and pharmaceutical therapies for hemorrhage associated with primary or secondary
hemostatic defects are available in human medicine. Currently there is extremely limited information on
the use of these products in veterinary medicine. In addition, the majority are prohibitively expensive or
are simply not available for use in veterinary patients.
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THE ART OF TRIAGE

Angela Elia !
! Pieper Veterinary Group, Pieper Veterinary Group , Middletown, CT, United States

Learning objectives:

- Describe the body systems that are a part of every triage exam

- Describe the best techniques to obtain vitals and information during your exams
- Successfully sort patients into a triage system that manages the flow of a busy ER

- Describe special considerations for exotic pet triages

Proceeding:
Triage Definition
Means “To Sort”

In clinical practice means to rapidly assess patients to determine which one needs access to treatment
first.

Characteristics of a Great Triage Nurse

Knowledge of basic medical terminology, conditions and how to communicate these to owners
Good grasp on emergency medicine

Critical thinking skills

High level communication skills

Ability to maintain calm in high stress situations

Confident in nursing skills

Role of the Triage Nurse

Arrive to the triage room in a timely manner

Greet owners and identify your role

Visualize all incoming patients — sometimes in passing, or while seeing other cases
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Be an advocate for the patient and the client

Maintain client and patient confidentiality and privacy

Provide prescribed treatments to patients and provide repeat assessments as needed

Keep both the doctor and owners informed on case progress

Triage Objectives

Identify which patients need immediate care

Communicate with owners about the status of their pet and their expected wait times to be seen
Organize and drive patient flow through the ER and treatment areas

Triage is not a ‘one and done’ situation. Assessment and reassessment of vitals and updating owners of
situation is important.

Triage Components

Across the Room Assessment

Patient history gathering

Visual patient assessment (hands off)

Primary Survey

Respiratory

Circulatory

Neurological

Urogenital

Triage Decision

Assign the appropriate triage level to each patient
Secondary Survey

Reassessment of vital parameters if significant time has passed
Full physical exam

Prescribed treatments

Types of Triages

Telephone Triage

Gather some information to help the team:
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Owner name

Pet name and signalment

Location in relation to the hospital or arrival time

Presenting complaint

Acute or chronic condition/change

Pertinent medical history

Current medications and last dose given

Keep in mind that critical cases should be handled as quickly as possible to avoid delays
The Toxin Triage

Most toxin triages begin over the phone when panicked owners find their pet has ingested something
dangerous. It is important to gather information such as the type of pet, the type of toxin, as well as the
time and route of exposure. Many practices advise owners to contact a poison control facility while en
route to the clinic. A complete list of information needed to create a case with poison control is as
follows:

Owner name and Pet name
Pet weight

Exact toxin exposed to

Route of exposure

Amount ingested/exposed to
Time of exposure

Current condition of pet

The In-Person Triage

While introducing yourself and your role, a rapid visual assessment can be done to determine whether
the pet is in obvious critical condition. If you determine that the pet is unstable or in questionable
condition, your priority changes from getting a complete history to providing access to treatment. Gently
communicate the severity of the situation to the client, give an estimate of stabilization costs and get
permission for treatment to begin. Do not forget to get the owners consent for CPR before taking the pet
to the treatment area.

The Exotic Pet Triage

Exotic animals are at a higher risk than other pets to suffer the physiologic consequences of fear and
stress responses. It is important to treat exotic animals with the most minimal and stress-free handling
techniques. If there is any complaint or evidence of respiratory effort or distress, provide oxygen
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immediately and perform a cage side exam until you can assess the patient with the DVM. There are
many parameters that can be assessed through the cage or enclosure of an exotic pet such as breathing
rate and effort, nasal and ocular discharge, mentation status and evaluation of fecal matter if present in
the cage. Many problems with exotic pets arise from poor husbandry practices. For this reason, it is
imperative to gather information from the owner about lighting, heat sources, diet and substrate.
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MDB (MINIMUM DATA BASE) AS SIMPLE AS 1-2-3

Nathalie Hack !

1 Vets Now, Emergency Roving team Area D Vets Now, Dunfermline , United Kingdom

Learning objectives:

- In this lecture the minimum date base will be explained in great detail.

- Firstly it will cover what it actually is and how much blood and urine needs to be collected to perform
the following tests quickly and adequately: Glucose, Lactate, PCV and TS, BUN and urinalysis.

- At the end of this lecture the listener should have a greater understanding of this subject and be

confident to perform these tests in practice.

Proceeding:

MDB stands for Minimum Data Base

Consists of:

Blood glucose (BG)

Lactate (LAC)

Manual Packed Cell Volume (PCV)/ manual haematocrit
Plasma total solids (TS)

Blood urea Nitrogen (BUN)

Urinalysis

What are the benefits?

Only a very small amount of blood is needed

Very quick assessment that can be done in house
Increases patient care

Can give you a lot of information in a very short space of time
Blood Collection

Only a very small amount is needed.

83



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

Can be done with fresh blood if the opportunity is there to run the tests immediately.
Blood can be collected in either a heparinised syringe or collected in a lithium heparin
Blood Glucose (BG)

Normal range : 3.3 - 7.2 mmol/L

Results will either be euglycaemic (normal), hyperglycaemic (high) or hypoglycaemic (low)
Lactate (LAC)

Lactate is the best indicator for perfusion

When 02 is inadequately delivered to the cells, lactate builds up as it is an anaerobic by-product of
glycolysis. A high lactate concentration in the blood will indicate that an inadequate perfusion and
oxygenation of the cells in the body are occurring.

If left untreated, elevated lactate levels could progress to organ dysfunction and death
Normal lactate measurement:

Dog : <2.5 mmol/I

Cat : < 1.5 mmol/I

Mild increase : 3-5 mmol/I

Moderate increase : 5-10 mmol/I

Severe increase >10 mmol/I

Lactate would only increase in a dehydrated patient that had hypovolaemia because of the degree of
dehydration and fluid shifts

Two types of lactic acidosis : type A and type B

A one-off lactate reading is not sufficient to make a prognosis
Frequent rechecking is useful

PCV

Packed cell volume or haematocrit

Percentage of red blood cells circulating in the blood

Blood is collected in a capillary tube:

Fresh blood in a heparinised tube (red)

Heparinised blood in a plain tube (blue)l

BUFFY COAT
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Gives some idea of the WBC count
PLASMA

Normal : clear yellow fluid
Pink/red : haemolysis

Milky white : hyperlipidaemia
Yellow/orange : icterus (jaundiced)

TS Total solids or total proteins
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TS is a measurement of plasma proteins. These proteins include albumin, globulins and fibrinogens.

The normal ranges for TS (as referenced from Merck Veterinary Manual) are :

Dog 60 — 75 grams/litre

Cat 60 — 75 grams/litre

PCVand TS

PCV and TS should always be interpreted together.

BUN

Sensitive colour coded test strips

Measure the amount of Blood Urea Nitrogen

Non-specific test for renal function

Dehydration, anorexia and Gl disease can also affect the BUN
Only require 1 drop of blood

Results are ready within 90 s

NORMAL : 0-8.9 mmol/L

ABNORMAL : 9-28.6 mmol/L, further testing is recommended

Urinalysis

Indication of various urinary tract diseases and potentially other systemic diseases such as haemolysis

and liver disease
Urine collection:
Voiding

Catheterisation
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Cystocentesis : most common approach to obtain a sterile sample
Ideally evaluated within 30 min

Not much is needed

Urine appearance :

Odour

Ammonia

Depends on the concentration of the urine

Urine of a cat is strong smelling due to its composition
Malodorous due to an infection or yeast present
Turbidity

Typical clear

May become turbid because of blood, crystals, pus,...
Colour

Transparent

Amber or yellow coloured

Dehydrated animals will have a darker colour

Specific gravity

Ratio of the volume of liquid compared with the same volume of distilled water
Depends on the number, size and weight of the particles
Is the ability to concentrate urine

SG of urine will depend on what time of the day, esp. cats
Dogs : 1.015-1.045

Cats : 1.035-1.060

Urine reagent (dipstick)

Avoid human ones as the panels for urobilinogen, nitrates and leukocytes are not diagnostic in veterinary
medicine

Ketones

Only detects acetoacetate
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Blood

Can be an artefact after cystocentesis

PH

Acidic in dogs and cats

Alkaline in horses and ruminants

Protein

Detects albumin in urine

Any positive result might raise suspicion

A positive reaction must be interpreted with the SG, pH and urine sediment
Glucose

If glucosuria is present, blood glucose needs to be determined
Bilirubin

Hyperbilirubinuria is abnormal in cats, but might be normal in dogs
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AN INTERACTIVE CASE DISCUSSION: THE ACUTE ADDISONIAN PATIENT

Chloe Fay !

! New Priory Vets, Brighton, United Kingdom

Learning objectives:

- Define the pathophysiology of hypoadrenocorticism

- Demonstrate an understanding of clinical symptoms and the nursing interventions

- Provide the skills to actively solve problems, transferring theoretical ideas to actual situations

- Develop the ability to react in real-time, imitating the ECC environment

Proceeding:
Pathophysiology

The adrenal glands, located near the kidneys, are part of the endocrine system and produce hormones to
regulate homeostasis. These include corticoids and corticosterone (glucocorticoids) regulated by
adrenocorticotropic hormone (ACTH), and are responsible for the movement of glucose. These
hormones help to increase blood glucose (BG) levels by reducing cell uptake of glucose, aiding
gluconeogenesis, and converting fatty acids back to glucose. Adrenal glands also produce aldosterone, a
mineralocorticoid, which regulates the function of the kidney and acid/base, by affecting ‘minerals’-
electrolytes and the excretion of them. In hypoadrenocorticism, either/both cortisol and aldosterone are
deficient, and the clinical signs will vary accordingly. The deficiency of these hormones can happen for
various reasons including; bacteria/parasitic agents, haemorrhage, neoplasia, iatrogenic or idiopathic
causes. Clinical signs include dysregulated sodium, potassium and chloride levels when deficiency in
mineralocorticoids is present. Due to the kidneys inappropriately retaining potassium, hyperkalaemia is
often present with changes to the electrocardiogram (ECG) and bradycardia, while the inability to
reabsorb sodium and chloride causes rapid excretion of these electrolytes, causing hyponatraemia and
hypochloraemia. The profound hyponatraemia, causes lethargy, depressed mentation, seizures from
cerebral oedema, as well as coma and death. Aldosterone has a direct effect on extracellular fluid;
extracellular fluid volume will decrease as the sodium decreases causing dehydration and stimulating
polydipsia. In addition, the decrease of corticosteroid levels will concurrently decrease gluconeogenesis,
thus creating a mild to moderate hypoglycaemia. Other clinical signs include anorexia, abdominal pain,
vomiting, weakness, diarrhoea (often haemorrhagic), respiratory, circulatory and cardiac failure. Acute
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presentation may include signs of hypovolaemia; decreased capillary time, weak/ absent pulses,
bradycardia, collapse, requiring immediate attention.

Diagnostics and Treatment

A complete blood count, biochemistry including electrolytes, blood gas analysis and ACTH stimulation
test are all indicated. Often a mild anaemia will be present, potentially masked by dehydration, as well as
hyponatraemia, hyperkalaemia with a sodium/potassium ratio less than 27:1. Diagnhostics may also
reveal azotaemia, hypocalcaemia, hypoglycaemia and metabolic acidosis. Treatment should focus on
correcting these diagnostic results, as well as any hypotension and hypovolaemia that may be present on
clinical exam. Intravenous fluid therapy, including shock bolus administration, should be implemented
and monitored through the use of blood pressure (BP), heart rate (HR), respiratory rate (RR), and caudal
vena cava monitoring. Choice of fluid therapy is widely disputed. Historically, if Addisons was suspected,
0.9% NaCl was considered to be the best choice due to the higher amount of sodium. However, rapid
rises in sodium from the administration of 0.9% NaCl can result in neurological effects due to osmotic
injury of the neuron, leading to death. 0.9% NaCl is considered an acidotic fluid, which can exacerbate
any metabolic acidosis. A balanced isotonic crystalloid, is more beneficial in these patients, as they
increase the sodium at a slower rate, avoiding osmotic injury from rapid sodium correction. Dextrose
supplementation should be considered in hypoglycaemic patients, and these patients may benefit from
placement of a central catheter to enable higher % dextrose administration, as well as avoiding patient
discomfort and pain from multiple blood samples throughout the hospital stay. Patients with severe
hyperkalaemia, should have treatment to correct the potassium levels. Dextrose administration may be
sufficient enough, causing the release of endogenous insulin to drive potassium back into the cells. In
more severe cases, regular insulin may be required to do this; this should be followed up with a 2.5-5%
dextrose CRI has corrected levels. If a patient has a bradyarrhythmia, calcium gluconate may be
beneficial in protecting the cardiac myocytes from the effects of the hyperkalaemia. Once the patient is
stabilised cardiovascularly, the focus of treatment should be to provide glucocorticoid replacement. This
therapy will continue to assist the electrolyte imbalances. The most appropriate glucocorticoid is
dexamethasone, as it is the only corticosteroid that will not react to the ACTH stimulation test.

Nursing Considerations

Further considerations for these patients, in addition to monitoring BP, HR, RR (and effort), ECGs, BG,
would be to weigh the patients twice daily, monitor urine output and other dehydration parameters. Any
weakness, lethargy, anorexia, vomiting, ataxia may be telling signs that the patient is not responding to
the glucocorticoid therapy. It is important that nutrition is not neglected in these cases, as well as
gastrointestinal support; feeding tubes or parental nutrition may be considered in anorexic patients.
Finally, reducing stress during the hospital stay is paramount, due to the patient’s inability to mount an
appropriate stress response, this may include fear free handling and calm, quiet wards.
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TOXICOLOGICAL EMERGENCIES

Angela Elia !
! Pieper Veterinary Group, Pieper Veterinary Group , Middletown, CT, United States

Learning objectives:

- List several types of substances that create toxicities in felines and canines

- List the mechanism of action that each toxin uses to create symptoms in patients
- List the available treatments for each toxicity

- Describe the mechanism of action for each antidote used in treatment

Proceeding:

Toxicology Vocabulary

Toxicant: Any solid, liquid or gas, that when introduced to the body, interferes with its homeostasis
Toxin: Poisons that originate from biological sources

Zootoxins: Toxins that originate from animals

Mycotoxins: Toxins that originate from fungus

Bacterial Toxins: Toxins that originate from bacteria

Phycotoxins: Toxins that originate from seaweed and algae

Poisons: Can be classified as organic, inorganic, metallic or biologic. Can be naturally occurring or
synthetically manufactured.

Dosage: Amount of toxicant per unit of body weight
Dose: The total amount given or exposed to

LD50: Median Lethal Dose. Usually calculated from one bolus dose, but can also be the result of effects
of multi-dose exposure over multiple days. This is the amount of toxicant it takes to be fatal in 50% of a
tested population.

Toxicity Classifications:

Acute: Effects of a single dose or multiple doses in a 24-hour period up to one week in some cases
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Subacute: Effect seen between 1 week and one month of exposure
Subchronic: Effects seen between 30-90 days of exposure

Chronic: Effects that are produced by prolonged exposure of 3+ months
Factors that Influence Toxicity:

Route of exposure: The route of exposure matters greatly. For example, rubbing a chocolate bar on a
dogs fur will not create a chocolate toxicosis, but if the dog licks the chocolate off or eats the whole bar,
then we have a route of exposure wherein the chocolate can cause harm.

Concurrent Disease and/or Organ Disfunction: When a toxicant’s effects are targeted towards a specific
organ group, any previous or concurrent disease or dysfunction can increase the effects of the toxicant.

Breed/Species Sensitivities: Some breeds and species make them more susceptible to toxicosis due to
innate sensitivities they have in their genetics. Some examples would be ivermectin sensitivity in collie
breeds, felines’ inability to process acetaminophen, and avian sensitivity to cookware coatings.

Toxicokinetics:

Toxicokinetics looks at the pathway a toxicant takes through a body from exposure route to elimination.
Some key words to remember are:

Absorption: How the body absorbs the toxicant

Distribution: The pathway the toxicant takes trough the body

Storage: How and where the body stores the toxicant

Metabolism: What organ is processing the toxicant and how quickly it does so
Elimination: How the toxicant leaves the body

ABC’s of the Poisoned Pet

A: Airway

Any patient that comes in with respiratory impairment or distress should have airway management
addressed immediately

Monitor SPO2 and ETCO?2 if intubated

B: Breathing

Many toxicants alter breathing ability. This can result in hypoventilation and hypoxemia.
Supplemental oxygen should be provided

C: Circulation

Assess circulation by assessing
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Mentation

MM color

CRT

Heart rate and pulse quality
Decontamination

Ocular: Flush the eyes with saline — if owner can do so at home before coming in, this can greatly help to
minimize damage. E-collar will be essential to prevent self-trauma to the eye while treating/recovering.

Dermal: When decontaminating, it is important to also protect yourself from dangerous materials by
wearing the appropriate PPE.

Bathing: You may need to bathe several times to remove all of the toxicant and to prevent further
absorption.

If it is an oil-based toxin, use mild dish soap/detergent to remove from skin/fur
Gastro-Intestinal:

Emesis can be induced easily in canines, while their feline counterparts pose much more of a challenge.
Emesis in any species can cause complications such as aspiration pneumonia, hematemesis, and
caustic/corrosive injury to the esophagus and oropharynx. Owners should always be made aware of the
risks involved, but typically the treatment of the toxicosis outweighs the risks of emesis complications.
There are many products that can be used to induce emesis. The most common are listed below:

Ropinirole (Clevor) eye drops
Apomorphine

For felines some commonly used drugs are:
Xylazine

Dexmedetomidine

Hydromorphone

Preventing further Absorption

Activated Charcoal

Activated charcoal is a nonspecific adsorbent that binds to toxins in the Gl tract. The typical dose ranges
from 1-4 grams/Kg. The dose is given orally or by gastric tube. Doses may need to be repeated for some
toxicants that undergo enterohepatic circulation. Activated charcoal often comes with the additive
Sorbitol. Sorbitol is a cathartic that speeds up the time it takes to travel through the Gl tract. This is
important because some toxicants can unbind from AC over time and be reabsorbed before elimination.
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Some complications seen with the use of AC are aspiration of the liquid during forced administration,
dehydration, and hypernatremia.

Lipid Emulsion Therapy (LET)

Lipids emulsion works very well for fat-soluble toxicants such as ivermectin, baclofen, pyrethrin, Ca+
channel blockers and cholecalciferol. Lipid emulsion has a separate plasma compartment that can store
lipophilic agents known as a “lipid sink”. The typical dose for LET is a bolus of 1.5 ml/kg over 5-15
minutes followed by a CRI of 0.25 ml/kg/min. LET must be administered with a filter using aseptic
techniques.

Supportive Care

The level and type of care a toxicosis patient will vary greatly depending on the conditions previously
covered. The most common treatments outside of direct antidote administration are as follows:

Vitals Monitoring: ECG, SPO2, Temperature, Blood Pressure

Fluid Therapy

Cardiovascular support: antiarrhythmic agents

Gl support: Protect from ulceration, antiemetics

Famotidine, Omeprazole, Pantoprazole, sucralfate, maropitant
Neurological Support: Neuro assessments, anticonvulsants, muscle relaxers
Sedation

Analgesia

*Due to proceeding length restrictions, a list of toxicants and their specific antidotes are purposely not
included. Instead, | encourage individuals and clinics to purchase any/all of the amazing resources listed
below to use as guides for treatment of toxicities.
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WHEN SUGAR TURNS SOUR: FELINE DKA

Lindsey Ashburner !
! University of Edinburgh, University of Edinburgh, Edinburgh, United Kingdom

Learning objectives:

- Understand the pathophysiology of diabetic ketoacidosis (DKA)
- Recognise commonly seen clinical signs

- Diagnosis and treatment of DKA

- Nursing considerations for the feline DKA patient

Proceeding:
Introduction

Diabetic ketoacidosis (DKA) is a potentially fatal condition and is not an uncommon emergency in both
newly diagnosed and poorly regulated cats with diabetes mellitus. Diabetes mellitus results either from
an insulin deficiency or insulin resistance (impaired action of insulin). This insulin plays a vital role in
promoting glucose uptake by the cells, to provide cellular energy. When this process cannot occur
effectively what results is that glucose remains in the bloodstream where the body cannot utilise it and
the body therefore breaks down lipids instead to provide an alternative energy source. The metabolism
of lipids for energy production causes fatty acids to be released into the bloodstream where they are
converted into ketones and triglycerides by the liver. DKA occurs when the process of ketone formation
and metabolism becomes unregulated. This can be due to a secondary medical condition that places
additional stress on the cells and body, increasing the bodies energy need, causing a spike in glucose
demand. Some of these conditions include pancreatitis, infection (commonly urinary tract), hepatic
lipidosis, kidney disease and neoplasia.

Clinical signs and diagnosis

The most common clinical signs of DKA include depression, anorexia, and vomiting. Weakness and gait
abnormalities may also be observed. Owners may also report clinical signs of hyperglycaemia such as
polyuria, polydipsia, and weight loss. Physical examination findings can include signs of poor perfusion
such as pale mucus membranes, hypotension, and hypothermia. Altered mentation, dehydration, poor
body condition, tachypnoea and, in some cases, a sweet smell on the breath (often likened to pear
drops) can be smelt secondary to the presence of exhaled ketones. Laboratory confirmation of DKA is
based on the presence of hyperglycaemia, glucosuria, ketonemia or ketonuria, and a metabolic acidosis.
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Treatment

The treatment goals of DKA are to restore hydration through fluids, restore glucose as the main energy
source through insulin therapy, stop ketone production, and correct any electrolyte abnormalities.
Intravenous fluid therapy should be initiated prior to any insulin therapy in an aim to correct dehydration
and hypoperfusion, as well as any electrolyte abnormalities. There are a few fluid choices available, and
the most suitable option should be selected based on the individual patient and their electrolyte/ acid-
base status. Electrolyte supplementation is frequently required in our DKA patients as the insulin
treatment required to reduce the ketone and glucose concentrations will move potassium (and to a
lesser extent phosphate) into cells, reducing circulating levels. Neutral insulin is administered to promote
normoglycaemia and eliminate ketone bodies before the patient is then transitioned onto a longer-
acting insulin. This neutral insulin can either be administered via intermittent intramuscular injections or
a constant rate infusion (CRI). The goal of insulin therapy is to maintain the patient’s blood glucose
between 8-15mmol/L. If the glucose drops below 8mmol/L, a separate 5% dextrose solution should be
administered alongside the insulin therapy. Once the patient’s condition stabilised, their dehydration is
reverses and they are consistently eating, they can be transitioned to longer-acting insulin.

Nursing care

Following the initial volume replacement and insulin therapy, close monitoring of these patients is
needed to recognise alterations in fluid balance, prevent hypoglycaemia, and identify and treat
persisting or developing acid-base and electrolyte abnormalities. Sampling lines such as central venous
catheters or peripherally inserted central catheters should be considered in these patients due to the
need for regular blood glucose assessments (every 1-2 hours) and electrolyte assessments (every 4-
8hours). These catheters allow for regular blood draws without the need for repeated venepuncture as
well as the administration of fluid therapy and insulin solutions. The patient’s nutritional status should
also be taken into consideration as they often present with anorexia and vomiting. Appropriate
supportive treatments such as anti-nausea medication should be administered and, if the patient has
ongoing anorexia despite this, an enteral feeding tube should be placed. This will allow for assisted
feeding to meet the patients resting energy requirements.

Conclusion

DKA cats can be very rewarding patients to nurse as they give us the ideal opportunity to use more
practical skills such as placing sampling lines, calculating, and administering various CRI’s, placing and
managing enteral feeding tubes, and interpreting blood gas results.
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LIGHTS, CAMERA, ANAESTHESIA! NAVIGATING COMPLICATIONS

Lisa Angell !
! Royal Veterinary College, United Kingdom

Learning objectives:
- Explain the five most common anaesthesia related complications seen in small animals.

- Apply knowledge to identify the anaesthesia risks during planning phases, to attempt to reduce the risk
before and during anaesthesia where possible.

- Recognise the complication when monitoring the patient under anaesthesia by having an
understanding of normal and abnormal parameters.

- Trouble-shoot the most likely cause for the complication, and take a step-by-step approach to
implementation of treatment.

Proceeding:

Anaesthesia doesn’t come without risk, and this risk increases when the patient presents as emergency
or when they are critically unwell. Nurses working in the ECC department are often asked to
anaesthetise these patients for a variety of reasons, including diagnostic imaging and for emergency
surgery.

As anaesthetists, planning is key, and if we can understand the complication, the cause and treatment
options, we can hopefully reduce the impact it can have on the patient.

When planning an anaesthetic, for every patient we should evaluate risk by generating a list of
anaesthesia considerations and where possible the solutions to reduce their impact on the patient in the
peri-anaesthesia period. The less solutions we can implement, the higher the risk of anaesthesia.

Some complications arise purely from anaesthesia, and should feature on every patients problem list.
Anticipating these complications beforehand, should increase your chances of a successful recovery. This
is what we are going to cover within this lecture.

Hypotension

Hypotension is the most seen peri-anaesthesia complication observed in veterinary patients. A
consensus was made by A & ECVAA boarded anaesthetists in 2015, that the definition of hypotension is a
systolic arterial blood pressure (SAP) of <87mmHg and a mean arterial blood pressure (MAP) of
<62mmHg. Anaesthetic drugs, like the volatile and induction agents are the main cause of anaesthetic
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related drug induced hypotension; these factored with evidence of pre-existing disease can increase the
likelihood of a patient becoming hypotensive under anaesthesia. The first step to avoid hypotension is by
monitoring blood pressure (BP) and identifying hypotension. We then determine the cause by
troubleshooting the BP algorithm. Implementing the right treatment from the early outset will help
reduce the likelihood of acute and long-term complications.

Hypothermia

A study from 2012, concluded that more than 80% of dogs and 97% of cats recovered from anaesthesia
hypothermic. Anaesthesia, as well as pre-existing systemic disease will reduce the body’s ability to
thermoregulate and hypothermia will occur unless measures are taken to preserve and support the
patient’s temperature. There are many reasons why a patient will lose heat under anaesthesia, from the
gases and drugs we use to clipping and prepping for surgery. Having open body cavities during surgery
which could be in a cold room. Simple things to consider, such as, laying a patient on a cold table or in its
kennel during recovery. During your planning phase, identify ways to minimise heat loss and help reduce
the consequences of hypothermia which are dramatically underestimated.

Abnormal Heart rate and rhythm

We are likely to see changes in our patient’s heart rate under anaesthesia. Patients with pre-existing
clinical disease are more predisposed to cardiac arrhythmias and we also induce heart rate and some
arrhythmia with certain drug choices that we make during anaesthesia. Critical patients and those with a
high anaesthesia risk might also present with or develop ventricular arrhythmias. Evaluating the impact
of the arrhythmia on cardiac output will determine if the rhythm can be tolerated or should be treated.

Hypoventilation

Brain and CNS depression caused by general anaesthesia results in a reduced ventilatory drive. This in
combination with the drugs we use during anaesthesia for sedation, muscle relaxation or pain
management, will exacerbate respiratory depression and increase the likelihood of us seeing
hypercapnia and hypoventilation. Reduced lung volumes from a lower tidal volume, a reduction in
functional residual capacity and patient positioning can lead to atelectasis, resulting in a reduced surface
area for gas exchange. This in time can lead to hypoxaemia. Interestingly, increased inspired oxygen
concentrations used routinely used during anaesthesia can speed up this process. Monitor for a
reduction in respiratory rate, hypercapnia, and a reduced tidal volume, and initiate careful IPPV to
normalise respiratory parameters.

Recovery

CEPSAF highlighted that most patients die in the first 3 hours of recovery from anaesthesia and
concluded that ‘greater patient care in the post-operative period could reduce fatalities.” The likelihood
for this being the period with the highest risk is that the odds increase when a patient returns to the
ward because one-on-one continuous monitoring that is implemented when a patient is under
anaesthesia reduces to a more sustainable level within the recovery area, therefore changes in cardio-
respiratory parameters are slower to be recognised and treated. Increasing observations and monitoring
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during this period can reduce mortality rates but we will look at the newer research on mortality rates to
compare with the CEPSAF data.

References:

Ruffato M, Novello L, Clark L. What is the definition of intraoperative hypotension in dogs? Results from
a survey of diplomates of the ACVAA and ECVAA. Veterinary anaesthesia and analgesia. 2015 Jan
1;42(1):55-64.

Redondo JI, Suesta P, Gil L, Soler G, Serra |, Soler C. Retrospective study of the prevalence of
postanaesthetic hypothermia in cats. Veterinary Record. 2012 Feb;170(8):206-.

Brodbelt DC, Blissitt KJ, Hammond RA, Neath PJ, Young LE, Pfeiffer DU, Wood JL. The risk of death: the
confidential enquiry into perioperative small animal fatalities. Veterinary anaesthesia and analgesia.
2008 Sep 1;35(5):365-73.

101



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

GDV PATIENT CARE: PREPARATION TO RECOVERY WITH A TWIST!

Natasha Summerfield *

1 Zurich University, Zurich University, Zurich, Switzerland

Learning objectives:

- Describe the term GDV and associated pathophysiology

- List the commonly utilized stabilization techniques

- Describe how to create a safe anaesthetic plan and troubleshoot anaesthetic related complications

- Discuss the post operative nursing considerations for the critical patient

Proceeding:

Gastric dilation and volvulus (GDV) or ‘gastric torsion’ occurs when the stomach becomes distended with
gas and rotates. Gastric distension or ‘bloat’ can occur without gastric rotation. A GDV is a life-
threatening surgical emergency and carries a high risk of mortality. While GDVs can occur in any species,
dogs are most commonly affected. The underlying cause for GDVs is not commonly understood but is
thought to be multifactorial and linked to a number of risk factors. It is thought that the stomach
becomes distended and then twists on it’s axis leading to impaired gastric blood flow, and gastric
outflow which prevents passage of ingesta into the intestines. The stomach often becomes progressively
distended with gas and fluid and can lead to impaired ventilation and the patient ultimately developing
shock. Venous flow is reduced due to compression of the vena cava which in turn leads to reduced
cardiac output.

Initial interventions

The aim should be to normalize cardiovascular parameters with IV fluids, however, this is unlikely to
happen until the stomach has been decompressed. GDV patients are often very painful so analgesia in
the form of pure opioids (such as methadone) should be given to aid in comfort and offer some mild
sedation for gastric decompression and imaging.

A right lateral radiograph is the choice of imaging to confirm a GD or GDV. If a GDV is present, the
pylorus moves cranial and dorsal to the gastric fundus and is separated by a soft tissue opacity. It is
thought to look like a reverse C, popeye sign or double bubble. Broad spectrum antibiotics can be
administered at this stage due to the risk of endotoxemia and sepsis developing.
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The patient’s shock cannot be resolved until the stomach is decompressed, however decompression
should only be attempted after stabilisation has begun. The preferred choice of decompression is to pass
a gastric stomach tube. If passing a stomach tube is unsuccessful then gastric trocharisation can be
performed.

Surgery

GDV patients can be very challenging to anaesthetise due to a number of complications. Despite
aggressive stabilisation methods, they often still have cardiac arrhythmias, hypotension, hypoventilation,
acid base and electrolyte abnormalities. One major concern is the risk of regurgitation, so it is important
that the patient is anaesthetised, and the airways protected quickly. Suction should be readily available
should the patient regurgitate.

Methadone is often the premedication drug of choice, or alternatively fentanyl and
diazepam/midazolam can be used as part of a co-induction. Propofol or alfaxalone titrated to effect for
induction, and the patient maintained on Isoflourane or Sevoflourane. All basic parameters should be
continuously monitored throughout the anaesthetic including, HR and rhythm, RR, T, BP SP0; and etCO,.

The veterinary surgeon will make a large mid-line incision so that the abdomen can be explored. The
stomach is fully decompressed by passing a stomach tube and lavaging the stomach contents. Once this
has been achieved, the stomach is de-rotated back to its normal position. The stomach and spleen are
then assessed for viability and any ischaemic tissue is removed. The final step of the surgical procedure is
to pexy the pyloric antral region to the right abdominal wall to prevent the GDV happening in the future.
Often the surgery will end with abdominal lavage in case there has been any leakage after trocharisation
or resection of ischemic areas.

Nursing care

Ideally, the patient should be recovered with oxygen until they are extubated. Active warming should
continue until normothermia is achieved. Monitoring should continue including HR and rhythm, RR,
temperature and BP. Frameworks such as Kirby’s rule of 20 can be a helpful reminder of the important
parameters that we could be monitoring and treating in the critical patient. In particular, fluid balance,
acid base, monitoring of major body systems (cardiovascular, respiratory and neurological), analgesia,
nutrition, appropriate antibiosis and infection control, recumbent patient care and management of
indwelling devices are key aspects of the patient’s nursing care plan.

Outcomes

The prognosis depends on how quickly the owners detect a problem, present the patient to the clinic
and how fast the veterinary team act. Survival rates can be as high as 80 % with the correct
management, and patients can make a full recovery. The chance of survival obviously decreases when
any of the common complications are encountered, with the most common including disseminated
intravascular coagulopathy, SIRS/SEPSIS, wound breakdown, aspiration pneumonia, pain, ileus and bloat.
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BEYOND THE BLOOD — NURSING CONSIDERATIONS FOR THE HAEMOABDOMEN

Natasha Summerfield ! Eleanor Haskey 2

1 University Zurich, ICU Animal hospital Zurich, Zurich, Switzerland
2 Royal Veterinary College, Anaesthesia and Analgesia/ECC, London, United Kingdom

Learning objectives:
- Recognize early clinical signs and symptoms associated with haemoabdomens in cats and dogs.
- Learn effective nursing interventions and strategies for haemoabdomen management.

- Understand the importance of continuous patient monitoring and provide comprehensive nursing care
during and after treatment

Proceeding:

Haemoabdomen in cats and dogs refers to the presence of blood within the abdominal cavity, often
resulting from trauma, tumours, or bleeding disorders. Early recognition, diagnostic accuracy, and skilled
nursing care are pivotal in managing these cases, ensuring the best possible outcomes for our patients.

Initial interventions

For patients with a suspected haemoabdomen, prompt identification and stabilisation is essential. The
first step involves a rapid yet thorough assessment, consisting of vital sign monitoring and obtaining a
detailed patient history if available. Intravenous catheter placement allows for fluid resuscitation to
address shock symptoms. Low-volume/hypotensive fluid therapy can be considered in such cases. Blood
pressure should be re-evaluated repeatedly, and permissive hypotension or blood pressure that is just
inside the normal range may be acceptable at this stage, as to not disturb any clots which may have been
formed.

Analgesia in the form of pure mu opioids is often administered to these patients to manage pain.
Patients with haemoabdomen can experience pain due to direct trauma, abdominal distension and
peritoneal irritation, among other causes. Adequate pain management is crucial for their comfort and
recovery.

Diagnostic tests, such as abdominal ultrasound or radiography, will be performed to identify the source
of bleeding. Concurrently, blood samples are collected for a complete blood count (CBC), total
solids/protein (TP), a small chemistry panel and coagulation profile along with blood gas analysis when
available. This will help determine the level of bleeding, the patient's coagulation state, and any
potential co-morbidities.
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The patient may be medically or surgically managed. Effective initial treatment involves a coordinated
effort of the veterinary team to swiftly address the life-threatening condition and prepare the patient for
further diagnostic, therapeutic or surgical interventions.

Surgical management

During surgical management of haemoabdomen patients, an exploratory laparotomy is performed to
identify and control the bleeding source, achieve haemostasis, evacuate abdominal blood, assess for
additional injuries, and close the incision.

Post-op care starts with the recovery period. Oxygen should be administered during this time until
patients are extubated and depending on needs, for a period of time thereafter. This can be
administered via flow-by or nasal prongs may be more efficient in larger dogs. Patient temperature must
be monitored closely during this time until normothermia has been achieved. The patient frequently
remains on electrocardiogram monitoring for a duration of 24 hours to monitor for the occurrence of
ventricular premature contractions (VPCs) and, more significantly, the presence of ventricular
tachycardia (V-Tach) Blood pressure is often monitored closely for the first 24 hours. The nurse will
assess pain, monitor mentation, and wound appearance and note any exudate that may appear from the
wound. Infection control is important post-operatively. Patients should be housed in clean kennels and
bedding changed regularly, especially if soiled, these patients may remain mostly recumbent for the first
24 hours; therefore recumbent patient care must be part of the patient's nursing care plan.

Medical management

Frequent vital sign monitoring is a key component of medical management. If the patient's condition can
be stabilised with fluid or blood component therapy, it may be decided to closely monitor them rather
than undergo surgery. Regular monitoring of PCV/TS (TP) is often conducted in both the blood and the
abdominal effusion, to check for rising PCV in the abdomen in comparison to the PCV circulating in the
blood. Typically, abdominocentesis is carried out under ultrasound guidance, and the volume of fluid
present is evaluated concurrently.

Advanced nursing monitoring skills here are essential to detect any changes to the patient’s demeanour
early. If there are any concerns, the nurse should not hesitate to perform extra cardiovascular and
perfusion parameter monitoring and report any unusual findings to the clinician.

In summary, the management of haemoabdomen in veterinary patients involves a thorough initial
assessment and stabilization, with an emphasis on shock reduction and pain management. The decision
between surgical intervention and medical management depends on various factors, including the
underlying cause of haemoabdomen, the patient's overall health, and the owner's preference, especially
considering the quality of life and survival outcomes. The type of underlying pathology significantly
influences prognosis and should be a key consideration in deciding on the management strategy.

Outcomes

The outcome will vary depending on how promptly the haemoabdomen is recognized (the owner's
ability to recognize signs of distress/shock/pain in their animals and how quickly they present them to
the hospital, how quickly the veterinary team react and stabilize the patient). The prognosis will depend
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on the cause of the haemoabdomen for example neoplastic origin vs trauma and further complications
that may occur, including but not limited to; hospital-acquired infections, transfusion reactions,
SIRS/SEPSIS and coagulopathies. A recent study has shown no major difference in outcome between
patients that have undergone surgery vs medical management when presenting with spontaneous
haemoabdomen.
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TACHY OR TACKY? MAKING FLUID CHOICES
Rita Hanel * Anusha Balakrishnan 2

! Veterinary Emergency Group, Veterinary Emergency Group, Raleigh, United States
2 Veterinary Emergency Group, Raleigh, United States

Learning objectives:

- List clinical findings indicative of dehydration

- List clinical findings consistent with the four main categories of perfusion-based shock

- List and discuss the application of point of care diagnostics in the assessment of volume status
- Outline a fluid plan to address dehydration and hypovolemia

- List and discuss the application of point of care diagnostics in the monitoring of fluid resuscitation

Proceeding:
Hydration versus perfusion; 2 sides of the same coin

As you know fluid therapy occurs in several phases that are dynamic, can be cyclic, and require
monitoring. Just like any drug, fluids have huge benefits and are lifesaving, but can also be deleterious.
Below are some quick guidelines and equations for reference. We’'ll dive further into the application of
these concepts and the application of various measures of intravascular volume assessment during the
lectures. A QR code with more in depth information and a copy of the slides will be provided.

Keep in Mind the 5 R’s of Fluid Therapy
Resuscitation

Intravenous fluid therapy is required to replace any intravascular volume deficit, also referred to
hypovolemia. Typically, intravascular volume deficits occur secondary to significant dehydration (> 9%),
hemorrhage, or vascular leak.

To be most effective, choose a fluid type that mimics the loss. For example, blood products will most
effectively replace blood loss.

Redistribution
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All patients redistribute fluid between the intra- and extracellular spaces (interstitium and intravenous),
and this distribution is markedly impacted by inflammation, trauma, and other factors, such as the
health of the glycocalyx.

Reassessment

Once fluids are given, a patient must be frequently assessed, and redistribution should be anticipated
and trended. Once resuscitation and redistribution are complete, any remaining fluid deficits can be
added to ongoing replacement fluids.

Routine Maintenance

Assumes the patient is euvolemic and does not have ongoing losses in excess of insensible losses (from
breathing, perspiring, formed feces, etc..). This is mainly a water requirement with some sodium and
potassium requirements.

DOG maintenance fluid dose per 24 hours is 132 x BWt (kg)”® 2-6 ml/kg/hr can be used until full
calculation is performed

CAT maintenance fluid dose per 24 hours is 80 X BWt (kg)”>2-3 ml/kg/hr can be used until full calculation
is performed

Replacement

Intravenous fluids prescribed to replace any remaining dehydration deficit as well as ongoing fluid losses,
such as diarrhea, gastric aspirations, surgical drains, excessive urine output, etc....

Losses due to dehydration are estimated using the equation below. Crystalloid fluids administered during
initial resuscitation can be subtracted from this amount.

Body weight (lean, in kg) x % dehydration = volume (L) to correct
After resuscitation (see above), the total daily fluid prescription for any patient includes:
The patient's maintenance fluid requirement (Routine Maintenance)

Any deficits due to previous losses (Any deficits remaining after Redistribution of your Resuscitation
efforts)

Adjustments for any ongoing losses (Replacement)

For example, Charlie, a 5 kg dog presents for acute hemorrhagic diarrhea. Vital parameters and initial
diagnostics are consistent with hypovolemic shock secondary to dehydration. You are waiting on
bloodwork, so you resuscitate Charlie with LRS and make an initial plan. You gave one 20 ml/kg bolus of
LRS and two subsequent 10mlg/kg boluses of LRS to stabilize him. What is your initial fluid prescription
with this in mind?

Dehydration causing hypovolemia is typically > 9%, so the initial deficit is at least 500mls (10% x 5
kg=0.5L)
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You gave a total of 200 mls of LRS, so 300 mls remains of the aforementioned deficit.
Routine maintenance for Charlie is 440 mls per day or 18 ml/hour. (132 x 5 7°=441)

There is no heart murmur, so | am choosing to replace the remaining deficit (330 mls) over 12 hours (25
ml/hr). If the bloodwork reveals significant azotemia, | may decrease this to 6 hours.

In summary, my total rate of LRS for the next 12 hours is 43 ml/hr, (18 for maintenance and 25 to finish
replacement), after which | will drop to maintenance (18 ml/hr). | will watch for significant ongoing loss,
as | may need to account for this, and reassess every 4- 6 hours for this shift.

Methods of monitoring total body water and hydration include signs of extravascular (non-1V) depletion,
including:

Daily physical exam, looking for signs of dehydration (turgor, sunken eyes, TACKY mucous membranes)
Body Weight (60% of body weight is water)

Urine specific gravity

If able to concentrate, urine should not be highly concentrated = dehydration

If able to concentrate and urine is iso- or hyposthenuric, consider fluid administration may be in excess
of need, especially if anticipated weight gain has taken place.

PCV/TS - daily trends in both

POCUS to assess intravascular volume and signs of overhydration (3™ spacing, B lines on POCUS)
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COMPLICATIONS OF INTRAVENOUS FLUID THERAPY: PREVENTION, MONITORING AND INTERVENTION

Andrew Linklater !
! veterinary Specialists of the Rockies, Castle Rock, CO, United States

Learning objectives:
- Review of standard intravenous catheter placement techniques
- Learn how to identify the most common complications associated with intravenous catheters

- Learn how to minimize complications and how to treat them when they occur

Proceeding:

Fluids therapy is vitally important to veterinary practice, however the delivery of intravenous fluids and
medications come with many complications, which are divided into several categories: method of
delivery, volume or type of drug delivery and miscellaneous. Recent veterinary literature has reviewed
the complication frequency in both cats (21.4%) and dogs (13-24.2%, depending on ward), however
these studies included only a small number of patients and at a single institution. Complications included
phlebitis, extravasation, patient removal, occlusion and edema formation.>? Two recent meta-analysis in
humans demonstrated a frequency of phlebitis in peripheral IV lines nearing 31% with risk factors of
longer dwell time, antibiotic infusion, female gender, forearm insertion, infectious disease, Teflon
catheter;** the second study reported a phlebitis rate of 23.8%, extravasation (13.7%, occlusion 8%,
leakage 7.3%, pain 6.4% and dislodgement 6%.>°

Method of Delivery. A catheter is essential for IV fluid administration; it must penetrate through skin
(ensuring it is not sterile) and is a foreign object, which means the most common complications simply
cannot be avoided, even with the best technique. Before placing a catheter, hands should always be
washed, and the site should be clipped of hair, be prepared in an aseptic fashion and for long-term lines,
the area should also be draped off, and the individual should don sterile gloves, cap and mask. The IV site
should be adequately covered with some sort of liquid-resistant tape, bandage or dressing, and changed
immediately if it becomes wet or soiled. Placement of a triple antibiotic does not necessarily decrease
the risk of IV site infection; if these products are used, they should be obtained from a sterile/dedicated
source. The catheter site and all connections must be adequately protected and the patient regularly
checked for any evidence of swelling, discharge, pain, redness, tenderness, warmth, discomfort with
infusion or a new fever. If an unexplained fever develops in a patient, consider replacing IV catheters.
Ideal duration of catheter placement remains controversial. Some institutions regularly change
catheters. However, given the limited number of peripheral vein sites available in veterinary patients,
regular replacement when adverse effects are not apparent may not be necessary. If one suspects that
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sepsis is associated with a catheter, blood cultures (not catheter tip) should be performed, the patient
should be started on antibiotics, and the catheter removed. Catheter associated thrombosis results in a
firm vein and edema. Certain disease conditions warrant diligent monitoring or even
thromboprophylaxis. Medical dissolution of the thrombus is rarely recommended. Catheter emboli
(pieces of the catheter itself) are a rare occurrence, typically associated with poor placement or removal
techniques.

Fluid complications. Excessive movement, catheter migration, inadvertent subcutaneous placement and
excessive injection pressures may result in extra-vasation; when this occurs with large volumes or certain
medications (e.g. vincristine, and hypertonic solutions), pain and local tissue necrosis may occur. Fluid
intolerance (overload) may occur with several diseases (e.g., cardiac disease renal failure, systemic
inflammation) or excessive volume administration. Patients at risk should have their heart rate,
respiratory rate and blood pressure closely monitored; serous ocular or nasal discharge chemosis,
pulmonary crackles and other signs occur later. Patients with a diuresis (forced or pathophysiological)
should have a gradual discontinuation of fluids to avoid dehydration as the medullary concentration
gradient may not be sufficient. Changes in tonicity most often results from inappropriate fluid choices. A
rapid change in serum Na may result in serious neurologic consequences; serum Na levels should not
change more than 0.5 mEg/L/hr, or 8-12 mEq/L/day. Hypokalemia is the most common electrolyte
change; potassium supplementation should not exceed 0.5 mEg/kg/hr; however life-threatening
hypokalemia may be treated more aggressively. Acidosis and alkalosis may occur as well, particularly
when associated with changes in chloride; hyperchloremic patients, where Cl is preferentially resorbed in
the kidney (and HCO3 is then excreted), may make acidosis persist. The reverse is true with
hypochloremia.

Miscellaneous. Complications can occur with colloid administration; hydroxyethylstarches (HES) has
been reported to be associated with coagulopathy at high doses (Vetstarch™ > 50 mL/kg) and acute
kidney injury, although this remains controversial. Aggressive crystalloid resuscitation can exacerbate
non-compressible hemorrhage, likely from a combination of clotting factor dilution or clot dislodgement.
A mean arterial pressure (MAP) of 65 mmHg have improved outcome in patients with non-compressible
hemorrhage vs a MAP of 80 mmHg which is why “hypotensive” resuscitation is indicated in hemorrhage.

Summary. Fluid therapy remains a mainstay of many diseases, but patients should be monitored for
complications associated with both the type and amount of fluid administered as well as complications
associated with the method of delivery (IV catheter). Patients should be regularly assessed for the
complications and the fluid prescription regularly re-assessed. Crystalloid administration should be
judicious and follow well established guidelines (maintenance of 40-60 mL/kg/day plus dehydration %
and ongoing losses).
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DAMAGE CONTROL! MANAGING THE ACUTELY HEMORRHAGING TRAUMA PATIENT

Andrew Linklater !

! veterinary Specialists of the Rockies, Castle Rock, CO, United States

Learning objectives:

- Know how to rapidly assess a patient for life-threatening hemorrhage
- Learn the concepts of damage control resuscitation

- Learn the concepts of damage control surgery

- Know of alternative non-surgical techniques for patients with cavitary hemorrhage

Proceeding:

Recognition of a patient with hemorrhagic shock is easily performed within one minute, examining
clinical perfusion parameters (heart and respiratory rate, mucous membrane color, capillary refill time,
pulse quality and level of consciousness); these occur as a result of baroreceptor input of low
intravascular volume and high sympathetic tone. PCV/TS may not be altered acutely and other
parameters (blood pressure, urine production, lactate measurement) take longer and should not delay
care. Stages of shock is discussed in other resources. Common etiologies of hemorrhagic shock include
trauma, ruptured neoplasia and coagulopathies.

Seventy-five percent of human trauma deaths result from exsanguination. Severe blood loss results in
the lethal triad of acidosis, hypothermia and hypotension, which contributes to mortality. The remaining
25% die from delayed complications including sepsis and multi-organ failure. Subsequently our goal
should be to rapidly arrest hemorrhage, which has resulted in the concept of Damage Control. The term
Damage Control in medicine was adopted by human surgeons in the 1970s who described of patients
with significant hepatic hemorrhage which had improved survival with rapid packing. Over the past 50
years, two arms of Damage Control have evolved and when used together have improved overall
outcome.

Damage Control Resuscitation (DCR) involves several aspects. The first is permissive hypotension (PH).
PH uses conservative resuscitation strategies (endpoint with MAP >60 or SBP >70, rather traditional
endpoints than MAP >80-90 or SBP >100), until the hemorrhage is controlled (in non TBI patients) to
minimize blood loss from non-compressible hemorrhage. Although several studies have demonstrated
an equivalent to improved outcome, the use PH is not a foregone conclusion; other demonstrated
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benefits include less blood loss and fewer transfusions. The second aspect is early use of blood (rather
than crystalloids and synthetic colloids). This is an easier technique to employ in human medicine
compared to veterinary, where cost and resources must be considered. However, there is solid evidence
that resuscitation with blood is superior in both the experimental and clinical (human) setting. The third
aspect is to minimize crystalloids during resuscitation; several studies have clearly demonstrated
superior outcomes in patients receiving blood compared to crystalloid use. Crystalloids are known to
result in dilution of coagulation factors, hypothermia, acidemia, acute lung injury, organ edema and
dysfunction and more. There is still much debate on whether component therapy (combination of
plasma, platelets and packed red blood cells) is inferior or not to whole blood therapy. The final aspect of
DCR is correction of developing complications, particularly the lethal triad: patients should be kept warm
by any means possible (although there is still controversy with TBI), correction of acidosis when
appropriate (primarily achieved with volume resuscitation, however bicarbonate may be administered)
and correction of developing coagulopathies. A recent analysis demonstrated an improvement in
mortality from 45% to 27% along with a decrease in units of blood used from 12 units to 4 when DCR is
employed in human medicine.

Damage Control Surgery (DCS) should always be used in conjunction with DCR. The goal of DCS is to
perform an abbreviated surgery to 1) arrest hemorrhage and 2) minimize contamination (Gl, bile, urine);
while limiting the negative physiologic impact (lethal triad) of a prolonged surgical/anesthetic
intervention and not performing definitive surgical care initially. The team should be well prepared for a
challenging anesthesia, the use of multiple hemostatic (stapling, vessel sealing) and contamination-
limiting (stapling) techniques, transfusions and more. DCS is only necessary in a small percentage (3-8%)
of human trauma victims. It is not always clear who requires DCS in human medicine, although
guidelines based on specific physiological parameters have been developed (example, pH of <7.2 or BE of
>15 with a temperature <35C); those parameters have not been developed in veterinary medicine. The
author is more aggressive about surgery when patients are difficult to resuscitate or patients are
resuscitated and shock later returns. After the initial DCS, the patient is then transferred to ICU for
stabilization and ongoing DCR. Definitive surgery is performed later (6-72 h later), when the patient is
more stable.

The cost of DCS (performing a second definitive surgery) along with the speed and skill of the attending
surgeon are very big challenges to be faced in veterinary medicine. When DCS is not possible due to
these limitations, techniques such as use of autologous blood transfusion and/or abdominal/hindlimb
counter pressure may be useful in patients with hemorrhage (but not with Gl or other contamination).
These techniques are described in the author’s textbook.
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FELINE ARTERIAL THROMBOEMBOLISM

Julien Guillaumin ?
! Colorado State University, Clinical Sciences, Fort Collins, United States

Learning objectives:
- Understand diagnosis and diagnostic tests for FATE
- Recall the prognosis for bilateral and unilateral FATE

- Understand the treatment options for FATE

Proceeding:

Introduction: Feline aortic thrombo-embolism (FATE) is the most common clinical cause of
thromboembolism in veterinary medicine. It is initiated by the sudden migration of a left atrial thrombus
into the systemic arteries. It is a devastating syndrome with short term consequences, characterized by
acute pain, paralysis, and rhabdomyolysis in the affected limb(s). The major cause (90%) for feline ATE is
cardiomyopathy. However, and despite a median age at FATE of 8-12 years old, only 20% of FATE cats
have a known cardiomyopathy at the FATE diagnosis. It has been shown that around 25% of
hypertrophic cardiomyopathy (HCM) cats will develop FATE.

Diagnosis: Approximately 70-75% of FATE cats are affected in both pelvic limbs. The clinical diagnosis of
FATE is easy, and clinical, using the “5Ps rule”: pallor, polar, pulselessness, paralysis/paresis and pain.
Other diagnostic tools include absence of Doppler flow, direct visualization of the thrombus on
ultrasound or infrared thermal imaging. It is important to assess signs of cardiac disease and congestive
heart failure (CHF), as CHF is present in 50-70% of FATE cats, although not associated with a worse
prognosis. Cardiac auscultation abnormalities occur in 2/3 of the cases. Thoroughly assessing the cats for
comorbidities is important. Cardiac point-of-care ultrasound (POCUS) can confirm the presence of a
cardiogenic origin of FATE. Thoracic POCUS can be performed for rapid assessment of cardiac and
thoracic structures. Chest radiographs can be performed upon stabilization to assess presence of CHF, as
well as investigate the presence of pulmonary neoplasia, the 2" most common cause of FATE. Baseline
bloodwork is important for baseline renal value.

Prognosis: FATE have been plagued for decades by high euthanasia rates. However, a recent prospective
study on cats with bilateral pelvic limb paralysis showed an overall 37.5% discharge rate, and with some
cats experiencing >1 year survival. This confirms data from retrospective studies, showing a survival of
27-45% with bilateral FATE. Lower rectal temperature at admission, higher affected limb lactate and
longer time from event to treatment are all negative prognostic indicators. A treatment effect has been
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challenging to identify: not receiving treatment with aspirin, clopidogrel or both, has been shown to be
associated with a poor prognosis. A relatively large retrospective study was able to show that FATE cats
receiving early thrombolysis with tissue plasminogen factor (TPA) had an increased chance of
recanalization and functional recovery, although that was not translated into a survival benefit. In
retrospective studies, survival time after discharge could be up to 350-500 days, with the use of
rivaroxaban and clopidogrel having the highest survival time and lowest re-embolization rate.

Treatment: Emergency treatment of FATE cats revolves around analgesia, treatment of the primary
disease, nursing care, thromboprophylaxis, and may include thrombolysis and promotion of collateral
circulation. Pain control is important for FATE patients, analgesia with a pure p-agonist is recommended
(e.g. methadone, fentanyl). Treatment of cardiomyopathy and CHF should be instituted if appropriate.®
Anticoagulant is recommended to decrease worsening of the thrombus. The current recommendations
in FATE cats are not evidence-based recommendations, but suggest the administration of clopidogrel in
combination with LMWH can be considered in cats at risk of FATE. Based on results from recent studies,
it is possible that a combination treatment with clopidogrel and rivaroxaban/apixaban may be the
preferred long-term treatment option.®> Thrombolytic agents can be considered for treatment of acute (<
6 hrs) FATE following an assessment of the risk and benefit in individual cats, according to a recent
expert consensus.® Nursing care is extremely important: physical therapy with passive range of motion
and leg warming can be attempted if tolerated by the patient.

If treated, FATE cats usually improve with 24-48 hours regarding ambulation status and/or presence of
pulses. If an improvement is not noted within 24-48 hours, long-term prognosis and long-term options
such as devices for ambulation assistance or amputation should be discussed.

Complications: Complications are common, especially acute kidney injury (AKI) and reperfusion injuries,
regardless of thrombolysis being attempted or not. Regarding AKI, bilateral renal thrombosis is
uncommon, so local vasoconstriction of renal arteries should be investigated as a potential cause for AKI.
Therefore, drugs promoting the development of collateral circulation may be beneficial. Such candidate
drugs include, pentoxifylline or cyproheptadine.
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THE FELINE TRAUMA PATIENT

Ivayla Danielova Yozova !
1 School of Veterinary Science - Tawharau Ora, Massey University, Palmerston North, New Zealand

Learning objectives:

- Current epidemiological information

- Dos and Don’ts on triage and initial stabilization
- Principles of pain management

- Principles of IVF and transfusion requirements

- The value of cat-friendliness

Proceeding:

Trauma is a common cause for presentation of cats to the ER. Trauma is challenging to treat in feline
patients and reported mortality rates remain relatively high (8 — 20%) depending on the setting. Types of
trauma depend mainly on demographic and spatial factors. In urban areas with high buildings high rise
syndrome is seen with thoracic, but also facial and appendicular skeletal injuries involved. Road traffic
accidents remain a predominant cause for trauma in outdoor cats, with appendicular skeletal, head and
neck injuries as well as thoracic injuries present. Facial trauma associated or not with traumatic brain
injury (TBI) is a frequent feature in feline trauma patients. Penetrating trauma from dog bites and
lacerations from fences can also be seen. Sometimes, especially for outdoor cats, the cause and time of
trauma remain unknown. Young age is reported as a risk factor for trauma in several studies. Other
demographic and spatial factors, such as high-density population, fur colour, and sex, yield conflicting
results in different studies.

Triage and initial stabilization are essential for the successful management of trauma cats. A triage
examination requires a hand-on examination rather than merely observing the cat in the carrier.
Admission hypothermia and decreased level of consciousness have been associated with worse
prognosis in cats with trauma.

A primary survey focusing on the cardiovascular, respiratory, and neurological system and stabilization of
these systems, should be conducted before further diagnostics. Stabilization essentials include
supplemental oxygen administration, analgesia (using fast-acting, titratable, and reversable agents),
rewarming, low-stress handling and rational IV fluid challenge administration when appropriate. Clinical
monitoring is essential and “over-instrumentalization” of trauma cats should be avoided to reduce stress
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and discomfort. Minimum database should include PCV/TP, lactate (or venous blood gas) and creatinine,
complete point-of-care ultrasound, including a focused cardiac exam to exclude asymptomatic HCM that
might exacerbate with interventions. Complete blood count and biochemistry are advised in severe
trauma cases and/or older cats. Open wounds and fractures should be covered to prevent further
contamination and more extensive management performed after stabilization.

A secondary survey is performed after initial stabilization including orthopaedic and neurological exams
coupled with whole-body survey radiographs. Neurologic and orthopaedic exams should be performed
based on the level of tolerance of the cat, with focus on suspected injuries and enhanced by imaging.
Other emergency procedures such as wound management and external fracture stabilization should be
performed only in stable cats. A full-body CT should be considered in the poly-trauma cat, especially if
head trauma is present. A full-body CT is likely to have a higher diagnostic yield and be time and
radiation-sparing compared to conventional radiographs.

The clinical-examination based severity of illness score - Animal Trauma Triage Score can be used to
determine trauma severity, but also as a memory aid to ensure thorough assessment of each body
system. Trauma is considered severe in patients with a score of 23 to 25 and such patients necessitate
particular attention. The ATT score additionally allows prognostication and stratification for research. It
has been extensively validated in dogs and cats and it performs well in predicting mortality for trauma.

Two recent large scale epidemiological studies from the VetCOT trauma registry demonstrated that only
about a third of cats presented for trauma require surgery. Whether the feline patient requires
conservative therapy only or is being managed post-operatively general principles for ICU care, such as
Kirby’s rule of 20, apply. Essentials for successful management of the hospitalized trauma cat are
adequate analgesia, early nutrition, rational IV fluid administration to avoid volume overload and low
stress handling and cat-friendly environment. Balancing between adequate monitoring and interventions
and allowing sufficient hands-off time is challenging, but necessary. Despite that cavitary bleeds are not
common in cats (> 90% of 521 cats with severe trauma had a negative abdominal POCUS in a recent
study®?), cats often become anaemic after trauma and may require transfusions. This is presumed to be
multifactorial including bleeding around injured limbs or wounds, blunted erythropoietin response and
repeated phlebotomies, even though robust clinical data from cats is lacking.

The overall prognosis of cats with trauma is highly depending on the setting, with first opinion settings
showing higher mortality rates. A recent study from the VetCOT trauma registry showed that in 9.1% of
euthanasia decisions in cats with trauma have a financial constraint component as opposed to 8.1%
being due to grave prognosis only. Financial considerations should be factored into offering a “spectrum
of care” to owners of feline trauma patients.
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WHAT IS NEW FOR THE MANAGEMENT OF FELINE URETHRAL OBSTRUCTION?

Julien Guillaumin ?
! Colorado State University, Clinical Sciences, Fort Collins, United States

Learning objectives:

- Understand how to diagnose feline urethral obstruction

- Recall treatment options for hyperkalemia

- Understand advantages and inconvenients of each hyperkalemia treatment

- Understand that both medical and surgical treatments exist for urethral obtruction

- Analyze recent literature available on feline urethral obstruction

Proceeding:

Introduction: The poster child of feline urethral obstruction (UO) is a young, obese male cat, who lives
indoor and eats dry food. Those factors are somewhat intertwined. Many (around 50%) of cats with UO
are suffering from idiopathic cystitis and are commonly obstructed by a urethral plug with inflammatory
debris and a crystalline matrix. Urolithiasis or urethral spams are not as common (around 20% each).
Other causes such as stricture, neoplasia or infection represent less than 5% of combined causes. Clinical
signs are lower urinary tract signs such as pollakiuria, stranguria, dysuria and hematuria. Complete lack
of urine production and/or systemic signs such as vomiting, lethargy or lateral recumbency should raise
concerns for a urethral obstruction in any male cat.

Diagnosis: Feline UO is a triage diagnosis. Visual assessment of the level of consciousness, diagnosis of an
acute abdomen with a firm, distended and painful bladder, and cardiovascular assessment are all
important steps. The combination of a temperature < 96.6°F and a heart rate < 140 bpm is very
predictive (98%) of hyperkalemia. In general, diagnostic tests in a cat with UO should include ECG (check
for signs of hyperkalemia such as bradycardia, prolonged P-R interval, diminished/absent P waves,
widened qRs complexes, tented T waves and/or a sine wave), blood pressure, blood gas and/or
biochemistry profile which includes electrolytes and renal values as well as diagnostic imaging tests. In
the author’s opinion, a urinalysis and a urine culture are usually not necessary for first offender cats, as
less than 10% of cats with UO have a urinary tract infection.

Treatment: Specific treatments for cats with UO are controversial and many options exist. In general,
however, treatment can be divided into 4 overall categories (“the 4 pillars”):
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Intravenous fluids: A balanced electrolyte solution is recommended for fluid resuscitation, even if the K+
is high. Because of hyperkalemia and dehydration, cats with UO may have a combination of metabolic
shock and hypovolemic shock. Therefore, a combination of treating hyperkalemia and severe
dehydration is necessary for treating shock. Over-aggressive fluid resuscitation can lead to fluid overload,
especially if there is occult cardiac disease. After de-obstruction, cats may have post-obstructive diuresis
and may require large amounts of fluids to maintain hydration and compensate fluid losses. Predictors of
severe post-obstructive diuresis, such as pH is < 7.2 and/or bicarbonates are < 15 mmol/L, can be found.

Treatment of electrolyte and blood gas disturbances: Hyperkalemia should be treated if there is ECG
changes and/or if K+ is above 6-8 mmol/L. Cardio-protection with calcium gluconate allows for acute
stabilization, although it does not decrease the serum potassium. Other options include insulin +
dextrose, beta-2 agonists, or bicarbonates. Each of the hyperkalemia management strategies have pros
and cons. Relieving the UO is important to treat both the hyperkalemia and the metabolic acidosis.

Unblocking the cat: There are multiple ways to both induce sedation and physically remove the UO in
cats. Multimodal anesthesia usually allows enough anesthesia and relaxation to unblock the cat but
should be adapted to each cat. There are no differences in complication rates or mortality between full
anesthesia with intubation and inhalant anesthesia agents compared to sedation without intubation. A
coccygeal block is recommended, as it reduces the amount of sedation needed for urinary
catheterization.

There are many protocols described for urinary catheterization in blocked cats. The general concept is
that hydro-retro-pulsion should be used to relieve the obstruction which allows the placement of an
indwelling catheter. The author prefers a regular 22G intravenous catheter (without the stylet!)
connected to a T-set and a syringe connected to a mixture of saline solution and sterile lubricant. In
general, the catheter is usually left in place until azotemia is resolved, the urine is clear, and the cat is on
a reasonable fluid rate, or at least 24 hours, whichever comes first.

In-hospital treatment should include pain medications such as gabapentin or buprenorphine, and may
include a muscle relaxant such as acepromazine, prazosin or phenoxybenzamine. Meloxicam may be
prescribed, although clinical efficacy is unknow. Decompressive cystocentesis have been advocated by
some. Potential benefits may include pain relief, ease of urinary catheterization and need to perform
diagnostic testing prior to urinary catheterization. Obvious risks are bladder rupture and aortic
laceration. Complication rates are below 5%, but can be devastating.

Intermittent bladder flushing has been advocated by some but does not seem to decrease the
recurrence of urethral obstruction. Similarly, the type of urinary catheter used did not seem to influence
recurrence of urethral obstruction.

The cat can be discharged soon after removing the catheter, as long as he can urinate on his own. To-go-
home medications used varies, but can include gabapentin, buprenorphine, acepromazine or prazosin.
The use of prazosin has been shrouded with controversies lately.

Although hospitalization and indwelling catheterization is the recommended treatment, an outpatient
protocol has been described.
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Treating the cause, which is usually feline idiopathic cystitis, with increased access to water, stress
management and other environmental interventions. More information can be found at
https://indoorpet.osu.edu/cats.

Prognosis: Short term prognosis is usually good, with discharge rate up to 90%, with the understanding
that 51% may have recurrent signs, 36% experience re-obstruction, and 21% may eventually be
euthanized.
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FELINE CIRCULATORY SHOCK

Ivayla Danielova Yozova !
1 School of Veterinary Science - Tawharau Ora, Massey University, Palmerston North, New Zealand

Learning objectives:

- Understand the pathophysiology of feline circulatory shock.

- Refresh on the available diagnostic tools and their feline specifics.
- Recognise the corner stones of supportive care.

- Treat circulatory shock sensibly and with moderation.

- Update on current veterinary evidence.

Proceeding:
Pathophysiology

Cats very commonly manifest circulatory shock as though in hibernation — with bradycardia,
hypotension, and hypothermia. This “feline shock triad” has been well described in textbooks,
proceedings and review articles. Components of it have been documented in studies in critically ill cats
with diseases such as trauma, sepsis and toxicities and have been associated with prognosis.
Furthermore, it lies in the collective memory of all vets that have dealt with a “flat cat” in shock. The
processes involved in the clinical manifestation of feline circulatory shock seem to be driven by complex
neurohormonal responses, such as central inhibition of the thermoregulatory centre (hypothermia), the
adrenergic receptor hyporesponsiveness (vasodilation) and the Bezold-Jerisch reflex (bradycardia)
among other phenomena. This evidence is mainly from experimental studies. Considering the complex
interactions between the components contributing to the clinical manifestation of feline circulatory
shock, it is difficult to believe that the ultimate goal is for them to precipitate death of the sick or injured
feline. Rather, it is increasingly believed that, similarly to animals undergoing hibernation (where slowing
down metabolism is key to survival), these reflexes might be protective in nature.

Clinical recognition

Clinical recognition can be sometimes straightforward and sometimes challenging especially in felines.
Our “diagnostic toolbox” relies on context (history of an event that could lead to circulatory shock),
clinical perfusion parameters, non-invasive blood pressure measurements and laboratory variables such
as lactate concentration among others. A valuable add-on in the past decade is point-of-care ultrasound.
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All the above-mentioned modalities have strengths and weaknesses and there is not one tool capable of
single-handedly diagnosing shock. Therefore, they should be used in unison.

Therapeutic approach

Currently there are no evidence-based guidelines for stabilization of circulatory shock in felines. Since
shock is not a disease, but rather a sign of severity of disease, supportive care, such as active rewarming,
rational IV fluid administration, oxygen therapy, sedation and analgesia (when appropriate) are the
pillars of stabilization in addition to finding and treating the underlying cause timely (with tools that do
not hinder stabilization). Early vasopressors should also be considered in some scenarios.

Active rewarming

While mild hypothermia is somewhat protective in nature, severe hypothermia can be detrimental. Slow
active rewarming (~ 0.5 — 1°C) is recommended to avoid complications such as rewarming shock,
afterdrop or rescue collapse. Maintaining mild hypothermia (~ 36°C) has the advantage of reducing
metabolic rates and potentially observing whether the patient can increase or maintain its own
temperature. These clinical recommendations remain largely empirical.

IV fluid administration

IV fluid administration should be considered very carefully and rationally in cats with circulatory shock.
Overall, aggressive IV fluid resuscitation, especially if they are hypothermic, is not recommended for
several reasons. Firstly, it is very unlikely to work. Vasodilation is at the centre of feline shock
pathophysiology. Secondly, absolute hypovolemia, from haemorrhage or acute severe dehydration,
requiring rapid IV fluid “replacement”, is not a common presentation in cats. The few studies with
epidemiological data on cats presented to the ER, report commonly underlying diseases with a
maldistributive component (such as trauma or sepsis). This lack of fluid responsiveness was reported in
two recent clinical studies showing that only 37% and 42% of cats were responders, respectively. Lastly,
aggressive fluid resuscitation may lead to volume overload and oedema. This ties in with the concept
that cats are in general predisposed to volume overload, because of their smaller blood volume,
relatively high incidence of asymptomatic cardiomyopathies, and slower IV fluid elimination rates.
Furthermore, anaemia is common in sick cats, which also leads to volume overload. For all these reasons,
low volume IV fluid challenges should be implemented with careful monitoring for a physiological
response and ceased immediately in the lack of such a response. In cases of moderate to severe
hypothermia, some rewarming should be considered first.

Conclusion

Outside of the experimental studies, all the data that we have on cats in circulatory shock are from the
ones that have been admitted to the ER. Consider an outdoor cat that had suffered road vehicle trauma
away from home, develops this pathophysiologically complex circulatory shock, but instead of being
brought to the ER and treated aggressively for it, it hides somewhere until it can recover, and returns
home a day later only with a “funny leg”. It is perhaps time to acknowledge that feline circulatory shock
is very likely protective in nature. Therefore, our efforts should be to support the patient, rather than
attempt to reverse all parameters “back to normal”.
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HYPERTENSIVE EMERGENCIES

Dave Beeston %2

! Willows Veterinary Referral Centre, Emergency and Critical Care, Birmingham, United Kingdom
2 Royal Veterinary College, Emergency and Critical Care, Hatfield, United Kingdom

Learning objectives:

- To understand the normal regulation of vascular tone

- To understand the difference between hypertensive emergency and hypertensive urgency
- To recognise the common clinical presentations of hypertensive emergency

- To understand the relevant pharmacology and management strategies of hypertensive emergency

Proceeding:
Physiology and Definitions

Arterial blood pressure is tightly regulated in all mammals through various neuro-humoral, myogenic,
metabolic and flow-mediated processes (Magder, 2018). Maintaining arterial blood pressure within a
physiologic range of 50 — 150mmHg allows autoregulation of flow to ensure constant delivery of oxygen
and nutrients to target tissues (Johnson, 1986).

Systemic hypertension has been associated with many conditions in veterinary species including acute
kidney injury (AKI) (Cole et al., 2020), chronic kidney disease (D. G. O’Neill et al., 2013), diabetes mellitus
(Herring et al., 2014), immune-mediated haemolytic anaemia (Hall et al., 2022) and pheochromocytoma
(Gilson et al., 1994) in dogs, and most commonly chronic kidney disease (Conroy et al., 2019),
hyperthyroidism (Williams et al., 2013) and primary hyperaldosteronism (Ash et al., 2005) in cats.

Hypertensive crisis is defined in human medicine as systolic blood pressure (SBP) or diastolic blood
pressure (DBP) greater than 180mmHg or 120mmHg, respectively. Hypertensive crisis is then further
classified into hypertensive emergency (HE) or hypertensive urgency (HU) based on the presence, or
absence, of target organ damage (TOD) (Rodriguez et al., 2010). Risk of TOD in the presence of systemic
hypertension has been well defined in veterinary medicine and includes damage to the kidneys, eyes,
brain and heart (Acierno et al., 2018). Overt TOD in dogs and cats may most readily be recognised in the
presence of ocular (blindness, retinal detachment or haemorrhage, hyphaema) or neurological (seizures,
altered mentation) disease (Acierno et al., 2018).
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Clinical presentation

Literature on HE in veterinary medicine is scarce (Beeston et al., 2022; Brown et al., 2005; Church et al.,
2019; J. O’Neill et al., 2013). In a recent case series, neurological signs were documented in 80% of dogs
and cats with confirmed HE, most commonly manifesting in seizures (Beeston et al., 2022). This poses a
challenge as the association of neurologic signs and hypertension should prompt the clinician to consider
intracranial hypertension and the Cushing reflex (Fodstad et al., 2006). Whilst vasogenic and interstitial
oedema are frequently seen with hypertensive encephalopathy, clinical signs in patients with oedema
secondary to hypertensive emergency would not be expected to completely resolve with the
administration of a hyperosmolar agent alone. Additionally, acute onset blindness was seen frequently
with the majority of patients with HE having fundoscopic abnormalities (Beeston et al., 2022).

Underlying pathology

The most reported cause of HE in dogs and cats is AKI (Beeston et al., 2022). Systemic hypertension at
admission or during hospitalisation has been documented in 75% of dogs and cats with AKIl and has been
reported to be severe (>180mmHg) in most cases. Prompt recognition of systemic hypertension and
regular monitoring of non-invasive blood pressure should be considered for all patients with AKI to
minimise ongoing TOD. Additional differentials include idiopathic hypertension, hyperthyroidism and
cutaneous and renal glomerular vasculopathy (Beeston et al., 2022).

Management strategies

Guidelines for the management of HE in veterinary patients do not exist. Treatment goals of HE in people
include a reduction in mean arterial pressure by 20-25% in the first hour, followed by a gradual reduction
to an SBP/DBP of 160/100mmHg to 160/110mmHg over 2-6 hours and further decrease to normotension
over the following days (Rodriguez, 2010; Whelton et al., 2018; Van Den Born et al., 2019).

Amlodipine is commonly used as a first-line agent in veterinary HE (Beeston et al., 2022). Whilst
considered for use in hypertensive urgency, oral medications are not recommended in human patients
with HE due to the delayed onset of action and difficulty in titration (Van Den Born et al., 2019). A variety
of parenteral medications are recommended by the European Society of Cardiology guidelines for
management of hypertensive emergency including labetalol, nicardipine, nitroglycerine, nitroprusside
and esmolol depending on the underlying aetiology and clinical presentation (Van Den Born et al., 2019).
For example, the majority of patients with HE are recommended to have labetalol or nicardipine,
however, patients presenting with acute cardiogenic pulmonary oedema are likely to benefit from
sodium nitroprusside (Van Den Born et al., 2019). Information regarding the haemodynamic effects of
labetalol and nicardipine in veterinary medicine is limited. Labetalol is a combined alpha- and beta-
blocker that has been assessed as an anti-hypertensive agent in a population of dogs undergoing surgical
procedures and was shown to have a reliable, titratable effect on mean arterial pressure when
administered as an infusion (Zublena et al., 2020). Additionally, labetalol has been used to counteract
alpha-2-agonist mediated vasoconstriction in healthy dogs undergoing ovariohysterectomy (Sandez et
al., 2023). Further studies are needed to assess the use of labetalol in hypertensive emergency before
formal recommendations can be made. Given the lack of evidence for or against amlodipine in veterinary
HE, it would be sensible to consider when parenteral agents aren’t available or prior to referral.
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Outcome

Unfortunately, hypertensive emergency has been associated with a poor prognosis with an in-hospital
mortality of almost 50% (Beeston et al., 2022). However, as with all retrospective studies, caution should
be applied when interpreting mortality data as most patients were euthanased and the overall mortality
associated with acute kidney injury alone has varied from 34-51% (Legatti et al., 2018; Rimer et al.,
2022).
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USING CRITICAL CARE ECHOCARDIOGRAPHY (CCE) TO GUIDE THERAPY IN CRITICALLY ILL PATIENTS

Christopher Kennedy !
! University of lllinois, Emergency and Critical Care Service, Urbana, United States

Learning objectives:

- understand the difference between formal echocardiography performed by a cardiologist, focused
cardiac ultrasound and critical care echocardiography

- explain the mathematics behind stroke volume and cardiac output measurement using Doppler
echocardiography

- appreciate where critical care echocardiography may be beneficial in managing a critically ill patient

Proceeding:

In human medicine, critical care echocardiography (CCE) is divided into basic and advanced CCE. In
veterinary medicine, we use ‘focused cardiac ultrasound’ (FCU) as synonymous with basic CCE and
‘critical care echocardiography’ to refer to advanced CCE. This terminology is helpful, as it reminds
critical care practitioners that formal echocardiography remains firmly in the realm of cardiology
practitioners and does not mislead clients.

CCE is a new horizon in veterinary critical care. Employing 2-dimensional cardiac ultrasound in FCU and
Doppler ultrasound in CCE permits non-invasive, bedside and real-time insight into fluid status (volemia,
tolerance and responsiveness) and cardiovascular status. Importantly, no single test can provide all or
perfect information — much like lactate is just one piece of the haemodynamic puzzle, FCU and CCE are
additive to the standard clinical approach.

FCU provides information on cardiac structure and some information on cardiovascular function;
however, much of this information is speculative and, unless it is integrated with the clinical
examination, can be wrong. An example is the erroneous prophesying of cardiac output based on
inaccurate assumptions of left ventricular systolic function. FCU is perhaps best at identifying 1)
pericardial effusion, 2) marked right sided heart disease, and 3) overt fluid intolerance.

CCE can provide haemodynamic data. The velocity-time integral (VTI) of blood flow through the left
ventricular outflow tract is one datapoint that can be used to determine stroke volume, cardiac output
and response, or lack thereof, to an intervention. When combined with the physical examination and
other haemodynamic data (blood pressure), we can gather insight into cardiac function, vascular
function and combined cardio-vascular function.
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This lecture provides insights into some aspects of CCE and how they may be used in decision making.
Comprehensive CCE can be technically challenging, time consuming and requires repeating in full or in
part several times in the same unstable patient. These issues limit the effectiveness of CCE in critical
patients, which has been demonstrated in human critical care. However, when used logically, CCE can

help guide interventions, such as fluid administration or evacuation, inopressor medications and
mechanical ventilation.
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MULTIDISCIPLINARY APPROACH TO PULMONARY HYPERTENSION

Teresa DeFrancesco ?

1 NC State University College of Veterinary Medicine, Department of Clinical Sciences, Raleigh, United
States

Learning objectives:

- To understand that a comprehensive clinical assessment is indicated for the diagnosis of pulmonary
hypertension.

- To review the utility and clinical findings of imaging (radiographs, echocardiography, CT angiography)
and laboratory tests for the diagnosis of pulmonary hypertension.

- To review the new ACVIM clinical classification scheme for pulmonary hypertension in dogs.

- To review the current and promising treatments strategies for the management of pulmonary
hypertension.

Proceeding:
General considerations

Pulmonary hypertension (PH) is a complex clinical syndrome, caused by a wide variety of cardiovascular,
respiratory, and systemic diseases. A comprehensive approach is recommended to diagnose and treat
PH and its underlying conditions. PH is defined as increased pressures in the blood vessels in the lungs.
This high pressure in the pulmonary vasculature results from the following (either alone or in
combination): increased pulmonary blood flow, increased pulmonary vascular resistance (PVR), and
increased pulmonary venous pressure. Increased pulmonary arterial (PA) pressure associated with
increased PVR in the absence of increased left atrial pressure defines precapillary PH while increased PA
pressures associated with increased pulmonary venous pressures is referred to as postcapillary PH.
Postcapillary PH occurs most commonly in dogs with left heart disease that have increased left atrial
pressure. In the recent ACVIM consensus on PH, dogs were categorized into 6 clinical groups based on
the cause and pathophysiology of the PH. These classifications are designed to improve the diagnostic
approach and treatment of a dog with suspected or confirmed PH. The groups are: Group 1 - PH due to
PA hypertension; Group 2 - PH due to left heart disease; Group 3 - PH due to chronic lung disease and/or
hypoxia; Group 4 - PH due to pulmonary thromboembolic disease; Group 5 - PH due to parasitic diseases
(Dirofilaria and Angiostrongylus); and Group 5 - PH due to unclear or multifactorial mechanisms.
Regardless of the underlying mechanism of PH, with sustained and severe PH, the right ventricle (RV)
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must work harder against increased pulmonary pressures resulting in structural alterations associated
with increased afterload and can ultimately lead to right heart failure. The diagnosis of PH may be
suspected when a dog presents with a cough, dyspnea, lethargy, syncope, exercise intolerance, or
abdominal distension (ascites). Unfortunately, these clinical signs as well as the physical examination
findings can be associated with heart failure or primary respiratory disease.

Diagnostic evaluation

The use of echocardiography (2D and doppler) should be an essential and early diagnosis test in the
assessment of suspected PH especially if thoracic radiography shows evidence supportive of PH such as
dilated or tortuous pulmonary arteries; pulmonary artery bulge; right heart enlargement, and pulmonary
infiltrates. Echocardiography can help to determine the cause, and the probability and severity of the PH.
Echocardiographic findings of PH include high velocity tricuspid valve regurgitation (>3 m/s) or
pulmonary valve regurgitation (> 2.5 m/s); RV mixed hypertrophy; RV systolic dysfunction (low TAPSE);
interventricular septal flattening with underfilled left ventricle; PA enlargement, decreased PV:PA (PV/PA
< 0.7) or decreased right PA distensibility (RPAD < 30%); short PA acceleration time (< 52 ms or AT:ET <
0.3) or systolic notching of the RV outflow tract flow profile; right atrial enlargement and distended
caudal vena cava. Point of care ultrasound (POCUS) can also identify some 2D findings suggest of PH,
notably the flattened interventricular septum and underfilled left ventricle. A recent study showed that a
relatively new and easily obtainable left ventricular eccentricity index of > 1.24 — 1.4 optimally
discriminated moderate and severe precapillary PH from no and mild PH. The LV eccentricity index,
obtained from a right parasternal short axis view just below the mitral valves, is the ratio of the cranio-
caudal:latero-lateral left ventricular diameter. It essentially is an assessment of the LV morphology and
flattening of the interventricular septum. Other non-cardiac POCUS findings compatible with PH are lung
ultrasound abnormalities such as B-lines or shreds, free fluid in the chest and/or abdomen. During the
echocardiograph exam, one can look for underlying causes such as parasites (group 5), pulmonary
thrombus (group 3), or signs of increased left heart disease (group 2). An enlarged left atrium is a strong
indicator of increased pulmonary venous pressures in a dog with high velocity tricuspid regurgitation.
Laboratory testing may also yield some diagnostic value in the work up especially in a case of suspected
or confirmed pulmonary thromboembolic PH. These tests that serve to assess associated conditions and
risk factors for hypercoagulability include but are not limited to complete blood count, serum
biochemical profile, parasite testing, urinalysis, urine protein:creatinine ratio, thromboelastography
(TEG), and D-dimers. Unfortunately, TEG and d-dimers can be normal in dogs with confirmed pulmonary
thromboembolism. If the clinical scenario, radiographs, echocardiogram and routine laboratory tests do
not identify the underlying cause, further advanced diagnostics, specifically a CT angiogram and
respiratory work up (BAL, bronchoscopy, cytology and cultures), may be pursued. A thoracic CT can
provide supportive or definitive evidence for pulmonary vascular diseases, pulmonary parenchymal
diseases (neoplasia) and pulmonary thromboembolic diseases. Alternatively, empiric treatment could be
pursued at this junction.

142



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

Treatment

Treatment of PH can be subdivided into: 1. Treatments to lower PA pressure (PH-specific treatment), 2.
Treatment of the underlying diseases and 3. Treatments to decrease the risk of PH progression or
complications. Sildenafil, a PDES5 inhibitor, specifically targets and increases nitric oxide in the pulmonary
arteries leading to decreased pulmonary vascular resistance. Sildenafil (1-3 mg/kg g8h) is the most
common drug used in the management of PH in dogs. Most clinical canine studies show improved clinical
signs even though the tricuspid valve regurgitation velocity may not be decreased. Tadalafil (1-2 mg/kg)
is another PDES5 inhibitor that has a longer half-life, allowing for q24h dosing. PDES5 inhibitors should be
used with caution in dogs with post capillary PH due to left heart disease as it could increase pulmonary
flow and lead to pulmonary edema. The author typically cautiously adds a PDES5 inhibitor only in dogs
with post-capillary PH if they have ascites. Pimobendan is another drug that is often used in the setting
of PH with or without left heart disease. Pimobendan effectively improves RV/LV function and stroke
volume but may not necessarily decrease PA pressure. A recent case series in five dogs from Canada with
sildenafil-refractory pulmonary hypertension showed that Ambrisentan improved appetite, activity, and
respiratory functions when added to sildenafil. Ambrisentan is an endothelin-A selective receptor
antagonist. While in veterinary medicine we are limited in PH-specific drugs, there are several other
drugs used in the management of PH for humans. The list of currently approved drugs for PH in the US
include: Epoprostenol and Treprostinil (prostacyclins delivered via continuous infusion); lloprost and
Treprostinil (prostacyclins delivered by frequent inhalation); Bosentan and Ambrisentan (oral endothelin
antagonists); Sildenafil and Tadalafil (oral PDES5 inhibitors); and Riociguat (oral soluble guanylate cyclase).
Riociguat, a pulmonary vasodilator used to treat PH secondary to chronic thromboembolic PH in
humans, was recently evaluated in experimental PH in dogs showing promising results. Riociguat,
inhibited in the increase of PA pressure through PA relaxation via an endothelium-independent increase
in cGMP. Beraprost, a prostacyclin analog, is another drug that has been studied in dogs in an
experimental settings showing promise. A new drug in the human market, Selexipeg (available in IV and
oral formulations) is prostacyclin receptor agonist that has been shown in clinical trials in adult and
children with PH to improve clinical signs and progression of PH. Another drug that shows promise is
Sotatercept, improving exercise capacity as compared to placebo in recent human clinical trials.
Sotatercept is a novel protein that traps activins and growth differentiation factors involved in
pulmonary arterial hypertension. Unfortunately, these aforementioned drugs (aside from the PDE5i and
ambrisentan) have not been evaluated in veterinary clinical medicine to the author knowledge. And
lastly, supplemental oxygen for a dog in respiratory distress is advised in hospital for its PA vasodilatory
effects. Long-term oxygen therapy is feasible in dogs and may provide survival benefits in humans with
interstitial lung disease and low diffusion capacity for carbon monoxide. Specific treatments of
underlying diseases are beyond the scope of this lecture but are important to in the management of PH.
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SEPSIS CONSENSUS DEFINITIONS

Robert Goggs !
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Learning objectives:

- Understand the evolution of sepsis definitions in human and veterinary medicine.
- State how sepsis is presently defined in veterinary medicine.

- Understand the major limitations of the present definitions.

- Recognize the differences between the human and veterinary definitions.

- Describe the process by which new veterinary consensus definitions are being generated.

Proceeding:
Veterinary sepsis definitions

Before 2016, sepsis in veterinary medicine was typically defined per the premise of the 1991/2001
human consensus definitions, i.e. SIRS plus documented or suspected infection. Within the literature,
and likely within clinical practice there are variations in what constitutes documentation and suspicion of
infection. The standard methods described for documenting infection include culture, cytology, and
histopathology. For bacterial sepsis, culture and susceptibility testing is ideal to confirm infection,
document the organism(s) involved, and identify antimicrobial drug resistance. However, not all
organisms can be grown successfully in the laboratory, and culture might not adequately resolve
polymicrobial infections. Molecular techniques including 16S rRNA metagenomics can increase sensitivity
and identification of multiple bacterial species but as yet are not readily available to veterinary clinicians.
Nonetheless, molecular techniques designed to detect some pathogens are readily available. Point-of-
care tests antigen tests, for canine parvovirus for example, often have good specificity, but variable
sensitivity. In some studies and in clinical practice, identification of intracellular organisms within
samples collected from anatomic locations typically considered to be sterile is diagnostic for infection.
For example, the identification of bacteria within phagolysosomes of neutrophils in aseptically collected
abdominal fluid samples is diagnostic of septic peritonitis. Less commonly cytologic diagnosis of infection
involves identification of intracellular pathogens such as hemotropic pathogens, fungal pathogens, or
viral or rickettsial inclusions. However, cytology may have limited sensitivity (i.e., high false negative
rates) and visual identification of organisms does not necessarily indicate an infection is active (i.e.,
identified organisms may be dead). The terms suspected or highly suspected infection are potentially
valuable for patient management since they legitimize intensification of diagnostic assessment or
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therapeutic intervention where strong clinical suspicion for sepsis exists but where samples cannot
readily be obtained or initial testing is pending, negative, or inconclusive. However, from a research
perspective, the inclusion of cases with suspected but unconfirmed infection in studies of sepsis might
bias results by enrolling animals with less severe disease or by including animals that cannot respond to
the treatment under study because they do not have sepsis. As such, variation in the stringency of
requirements for documentation or confirmation of infection might lead to, or necessitate, the
divergence of sepsis diagnostic criteria for clinical trials compared to clinical practice.

SIRS criteria

Various sets of SIRS criteria have been reported for both dogs and cats with differing sensitivity and
specificity. Many of these sets of criteria have been repeatedly used but there is no consensus regarding
which set to use. Data from human medicine collected prior to 2016 indicate that the 1991 and 2001
sepsis definitions are highly sensitive, but have poor specificity. A study evaluating the diagnostic
accuracy of the 1991 and 2001 definitions found the 1991 sepsis definition to be 95% sensitive and 61%
specific, while the 2001 definition was 97% sensitive and 58% specific. Veterinary sepsis definitions
derived from these criteria are likely to be similarly affected and legitimate concerns exist regarding
construct validity wherein calculations of sensitivity and specificity are predicated on test accuracy that
itself may be limited. For instance, in the Hauptman study, the diagnostic criteria for sepsis were
evidence of infection and the presence of “systemic illness”, a term that was not further described.
Questionable construct validity and lack of consistency within the literature create a tension between
the demands of patient management and the requirements of clinical trials that cannot adequately be
resolved at present. It has been argued that because the primary aim of the SIRS criteria is to identify
animals that are systemically unwell and require prompt attention, the exact cutoff points for these
parameters are less important than the implication of the derangement, i.e. that the patient should be
thoroughly and urgently assessed. However, a recent study determined that SIRS-positive status was
common in small animals presented to the emergency room and primary care, and was only weakly
associated with outcome.

Following the publication of Sepsis-3, the human and veterinary definitions are now divergent, further
limiting the translation of human sepsis literature to veterinary practice. Moreover, the premise that
sepsis is an overexuberant pro-inflammatory response to infection that the underpins use of the SIRS
criteria is of questionable validity. Informed by the Sepsis-3 update, the Brazilian Veterinary Emergency
and Critical Care Society published consensus definitions for sepsis in 2017, such that there is now
geographic variation in the definition of sepsis in veterinary medicine. For all these reasons, it is apparent
that a formal redefinition of sepsis in veterinary medicine is warranted to optimally identify sepsis in the
clinic and enable future research endeavors.

Ongoing efforts to redefine sepsis

To these ends, we have established a steering committee comprising 12 enthusiastic, engaged sepsis
experts and identified a larger group of participants to help accomplish this task. In the first phase, we
will define, by consensus, what we consider sepsis “is”; akin to a veterinary dictionary definition. We will
independently generate 12 separate definitions before collating and combining these for iterative
refinement via an anonymous Delphi survey. Following this, we will perform a systematic review of the
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veterinary literature to answer two Population / Exposure / Comparator / Outcome (PECO) format
guestions. Firstly, we will seek to identify associations between phenotypic factors in animals with
infection and negative outcome measures, to identify predictors of sepsis development. Secondly, in
animals with sepsis (however defined), we will attempt to find associations with mortality, to identify
predictors of sepsis severity or septic shock. A similar approach was successfully used to identify clinical
criteria for pediatric sepsis. We will consider how sepsis should be defined from a scientific perspective
to enhance the quality, homogeneity, reproducibility, and generalizability of future research and make
recommendations about what data should be collected by future veterinary sepsis studies. The third
phase of our work will be to evaluate the diagnostic utility and prognostic value of the clinical criteria
established during Phase 2 through retrospective medical record review. Subsequently, we intend to
launch a sepsis case registry to prospectively gather multicenter data on small animals with sepsis. We
envisage this process will be similar to the veterinary committee on trauma (VetCOT) and Reassessment
Campaign on Veterinary CPR (RECOVER) registries for trauma and cardiopulmonary resuscitation.
Ultimately we aspire to reach a point where the data collected prospectively can be used to refine or
replace the consensus definitions we initially establish.
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IMMUNOTHROMBOSIS: A NOVEL THERAPEUTIC TARGET?

Robert Goggs *

1 Cornell University College of Veterinary Medicine, Clinical Sciences, Ithaca, United States

Learning objectives:

- Describe what NETs are and how they are formed.

- Understand the potential benefits and risks of NETs as host defence mechanisms.
- Understand what the term immunothrombosis means.

- State how immunothrombosis can be recognized and NETs measured.

- Know how immunothrombosis might be targeted with future therapeutics.

Proceeding:

Introduction

Sepsis is a common clinical syndrome in small animals that is associated with substantial morbidity and a
high risk of death, with reported mortality rates in dogs of 20-68%. Sepsis is defined as the dysregulated
host response to infection that causes organ dysfunction, including coagulation disorders. Sepsis is
associated with development of a procoagulant state, that can manifest as disseminated intravascular
coagulation, and clinical thrombosis. In small animals, sepsis is recognized clinically by documenting the
hallmarks of systemic inflammation (fever, tachycardia, tachypnea, and leukocytosis) and a concurrent
infection. Commonly used SIRS criteria are sensitive,? but lack specificity for sepsis diagnosis and have
limited prognostic utility. Biomarkers such as acute phase proteins, and procalcitonin, have been widely
evaluated in sepsis to aid diagnosis and prognostication and enable clinicians to individualize care, but all
available biomarkers have limitations. Recent discoveries in leukocyte biology suggest biomarkers of
neutrophil extracellular trap (NET) formation might be useful clinically in sepsis, and technological
advancements mean that high-throughput screening tools including proteomics and metabolomics can
now be applied to veterinary patients. Personalized medicine for dogs and cats with sepsis may yet be
within reach.

Immunothrombosis

Neutrophils are the principal effector cells of the innate immune response to bacterial infection.
Phagocytosis and degranulation are well-characterized responses to bacterial pathogens, but neutrophils
can also release extracellular traps, a process termed NETosis. NETs are extracellular DNA decorated with
citrullinated histones and antimicrobial proteins including myeloperoxidase (MPQO) and neutrophil
elastase (NE).?° Microbial pathogen-associated molecular patterns (PAMPs) and recognition of damage
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associated molecular patterns (DAMPs) can trigger NETosis, which involves intracellular signaling,
chromatin decondensation, nuclear envelope disintegration, and controlled extracellular release of DNA
and granule contents. Intravascularly, NETs trap E. coli, facilitating bacterial clearance, and may also
engage in direct microbial killing potentially via the MPO, NE, and cathepsin G on the surface of extruded
DNA. Neutrophil activation and NETosis is facilitated by platelets, through binding of platelet P-selectin
to neutrophil P-selectin glycoprotein ligand-1.

Current evidence suggests that NETs are an essential component of innate immunity but the role of NETs
in host defense is complex. Engelmann and Massberg coined the term ‘immunothrombosis’ in 2013,
defined as an innate immune response where local activation of coagulation facilitates the recognition,
containment, and destruction of microbial pathogens. Treatment of Staphylococcus aureus skin
infections with DNase, an enzyme that digests DNA, led to systemic bacterial dissemination in mice, and
early DNAase treatment of septic mice led to a deterioration in the condition. Excessive NETosis,
especially during sepsis, can also be detrimental to the host, however. While NETs may be protective
when constrained and targeted, dysregulated, widespread or excessive NETosis can lead to thrombosis,
microvascular dysfunction, tissue necrosis, multiple organ failure, disseminated intravascular coagulation
and death. This thrombosis potentiation has also been described in dogs. In some mouse sepsis models,
DNAase treatment attenuates sepsis-induced organ dysfunction and reduces mortality.

Various NET constituents can initiate thrombosis. Through intravascular expression of a polyanionic
surface NETs can activate the contact pathway. Extracellular DNA and RNA have high negative charge
densities that activate factors Xl and XIlI. Extracellular DNA also binds high molecular weight kininogen, a
cofactor for kallikrein activation. Factor colocalization facilitated by extracellular DNA accelerates factor
activation. In addition to contact pathway activation, NETs play other prothrombotic roles. NETs are
decorated with NE, an enzyme with microbicidal effects, that can also inactivate tissue factor pathway
inhibitor (TFPI). This inhibitory effect may tip the hemostatic balance in favor of local thrombin
formation. In the context of NETSs, the inhibitory effect of NE on TFPI is dependent on the polyanionic
surface charge of cfDNA.

Extracellular histones released during NETosis facilitate thrombus formation in both platelet-dependent
and independent manners, and impair clot dissolution by inhibiting fibrinolysis. Citrullination of histone
H3 by peptidylarginine deminase-4 (PAD-4) leads to chromatin decondensation, a process that precedes
NETosis. Systemic treatment of mice with PAD inhibitors improve survival in sepsis models. Extracellular
histones released during NETosis can also be scavenged by heparin. This is noteworthy, because
treatment with heparin improves survival in mouse sepsis models, while individualized treatment of dogs
with unfractionated heparin may improve survival in IMHA.

Fibrinolyis is also affected by NETSs. Intercalation of NETs into a fibrin clot produces a network that is
more resistant to breakdown. The effect of cfDNA on fibrinolysis is complex and may be concentration
dependent. At low concentrations, cfDNA potentiates the activation of plasminogen by tissue
plasminogen activator (tPA), accelerating fibrinolysis. At these concentrations cfDNA can also suppress
fibrinolysis by enhancing plasminogen activator inhibitor-1 mediated tPA inhibition. At higher
concentrations, however, cfDNA decreases the rate of fibrinolysis by acting as a competitive plasmin
inhibitor.
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SEPTIC SHOCK- DECISION MAKING FROM THE TRENCHES

Anusha Balakrishnan ?

1 Veterinary Emergency Group, Veterinary Emergency Group, White Plains, United States

Learning objectives:

- This will be a case-based session that pulls in real-life cases seen in the emergency setting with a
specific focus on clinical decision making in the areas of diagnosis sepsis, source control (specifically with
regards to surgical decision-making), antimicrobial choices given real-world limitations as well as
vasopressor choices.

- The cases will invite discussion surrounding ideal decisions based on current evidence as well as
necessary compromises given common limitations in the ER surrounding owner financial resources, drug
shortages and other limitations.

Proceeding:

This session will be a case-based panel discussion reviewing clinical decision making in septic patients.
The cases will focus on decision making surrounding initial shock resuscitation, antimicrobial choices,
vasopressor therapy and considerations for diagnosing and treating CIRCI (Critical Iliness Related
Corticosteroid Insufficiency).

Sepsis and Septic Shock in Dogs and Cats

Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated host response to
infection.

Septic shock is defined as sepsis with hypotension that is not responsive to fluid resuscitation. This is a
subset of sepsis in which underlying circulatory and cellular/metabolic abnormalities are profound
enough to substantially increase mortality.

Severe sepsis and septic shock tend to have extremely high mortality rates, estimated to be
approximately 30% in people with severe sepsis and up to 50% of those in septic shock. Mortality in dogs
is also approximately 50%, with increasing mortality rates for dogs with MODS.

One of the most important aspects of managing severe sepsis and septic shock in veterinary patients is
early recognition of sepsis. This can be challenging in some patients, especially cats, where the source of
sepsis may be difficult to identify.

Metabolic derangement in sepsis can include hypovolemia, decreased vasomotor tone, decreased
arterial oxygen content, myocardial depression, increased metabolic demands, and impairment of
systemic oxygen utilization via microcirculatory or mitochondria.
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Physical examination signs of sepsis are varied. Septic shock results in a maldistributive type of shock
characterized by systemic, inappropriate vasodilation. Vasodilation is caused by massive inflammatory
mediator-induced systemic vasodilation and myocardial dysfunction. When evaluating patients
presenting to an emergency room, attention must be paid to possible early signs of sepsis. In dogs, early
signs of sepsis on physical exam include tachycardia, bounding pulses, rapid capillary refill time, injected
mucous membranes (secondary to systemic vasodilation), fever, and decreased blood glucose levels.
Tachycardia and an increase in cardiac contractility occur in response to tissue hypoxia. Bounding pulses
result from the increase in cardiac output coupled with the systemic vasodilation. Fever is induced by the
effects of inflammatory mediators on the thermoregulatory centers in the brain. Cats do not tend to
develop injected mucous membranes, bounding pulses, or sometimes even tachycardia. Septic cats will
often present with signs of lethargy, pale mucous membranes, tachypnea, weak pulses, hypotension,
hypothermia, or icterus. Cats may present with tachycardia or a relative bradycardia of 100-140 beats
per minute.

Signs of late sepsis include hypoglycemia, weak and thready pulses, prolonged capillary refill time, pale
mucous membranes, cool extremities, stupor, hypothermia, and multiple organ failure.

Initial Stabilization of the Septic Shock Patient

Early Goal Directed Therapy: Septic shock resuscitation in human medicine has changed dramatically in
the past 15 years after the publication of a landmark study by Rivers, et al which showed a marked
reduction in mortality rate for patients treated early goal directed therapy during the first 6 hours in the
emergency department. The resuscitation targets in these patients included a targeted mean arterial
blood pressure of >65 mm Hg to ensure vital organ perfusion.

Typically, in a hypotensive patient with elevated lactate levels and hypotension, volume resuscitation can
be initiated with the use of isotonic crystalloids. Balanced electrolyte solutions are often the first choice
in most veterinary hospitals. A typical starting point for a septic patient would be between 10-30 mL/kg
bolus of an isotonic crystalloid.

Goal directed therapy has been explored in a study in septic dogs with pyometra.
Antibiotic administration in sepsis

A retrospective study in adult humans with septic shock showed an 8.5 % increase in mortality for a 6-h
delay or a 7.6 % increase in mortality (septic shock) for each hour of delay from the time of diagnosis to
antibiotic therapy. A similar finding has not been definitively documented in dogs and cats; however,
early, appropriate antimicrobial therapy remains a cornerstone of sepsis management.

Some fundamental points regarding antibiotic choices in these patients include:
Broad spectrum coverage

Escalation vs de-escalation approach

Tissue penetration

Knowledge of some of the common organisms associated with various sources of infection.
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Antimicrobial pharmacokinetics

Ultimately, culture and sensitivity samples should be obtained, when possible, prior to antibiotic therapy
to better guide de-escalation or other changes in antibiotic therapy. However, it is important to
remember that obtaining cultures should not delay administration of antibiotics promptly.

Vasopressor therapy in septic shock

Despite adequate fluid administration, vasopressor agents are often required to correct hypotension,
given the inappropriate vasodilation that occurs with sepsis. While vasopressors should be promptly
begun in patients in persistent septic shock despite fluid resuscitation; they can also be begun and
continued simultaneously with fluid resuscitation, especially in patients with severe hypotension
suspected to be from septic shock. No study to date in small animals has demonstrated a statistically
significant survival benefit of one vasopressor over another. Therefore, the choice of vasopressor in
septic shock is rather empiric.

The guidelines below are based on the human recommendations in the latest Surviving Sepsis guidelines.
Vasopressors should be begun initially to target a mean arterial pressure of 65 mm Hg.

Norepinephrine which is a predominantly alpha-adrenergic agonist should be provided as the first-line
vasopressor. Norepinephrine can be administered to dogs and cats at a starting dose of 0.05
mcg/kg/minute. The patient’s blood pressure should be assessed every 5-10 minutes, and the
norepinephrine is gradually titrated up in increments of 0.05-0.1 mcg/kg minute to maintain a sufficient
mean arterial pressure. At doses of over 0.5-0.6 mcg/kg/minute, significant splanchnic vasoconstriction
can occur, and the beneficial effect with peripheral vasoconstriction is usually outweighed by potential
adverse effects. Generally, a second vasopressor is added at this point.

Vasopressin is appropriate to use with norepinephrine, either to improve perfusion (increase MAP) or to
reduce the required dose of norepinephrine. Vasopressin is not recommended for use as a single
vasopressor for septic shock. Vasopressin infusion in dogs and cats can be started at the rate of 0.5-1
mU/kg/minute and titrated up in increments of 0.5 mU/kg/minute. Doses of higher that 5-6
mU/kg/minute are recommended to be reserved only for dire situations of septic shock refractory to
standard doses of multiple vasopressors.

Epinephrine is recommended in patients in septic shock with refractory hypotension with evidence of
cardiac dysfunction. In patients that are not responsive to norepinephrine and vasopressin, either
consider the addition of dobutamine to these two vasopressors or consider transitioning instead to
epinephrine. The beta-adrenergic effects of epinephrine may afford some positive inotropy in patients
that may be experiencing myocardial dysfunction from sepsis.

Dopamine is not recommended as an alternative to norepinephrine in septic shock, except in highly
selected patients such as those with inappropriately low heart rates (absolute or relative bradycardia)
who are at low risk for tachyarrhythmias. Dopamine is recommended to not be used in low doses in a so-
called renal-protective strategy.

158



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

Dobutamine, a catecholamine with predominantly beta-1 adrenergic receptor function is useful in
patients with evidence of myocardial dysfunction secondary to sepsis and resultant hypotension. A
dobutamine infusion at doses ranging from 5-15 mcg/kg/min can be added to any vasopressors in use.
Dobutamine should be used with caution in cats as it can cause seizure activity. Lower doses should be
used in cats (1-5 mcg/kg/minute).

Steroids in Sepsis

CIRClI is defined as an insufficient cortisol response or inadequate cortisol activity for the existing degree
of critical illness. Although serum cortisol concentrations in patients with CIRCI often are increased
relative to resting concentrations in healthy individuals, the cortisol response remains insufficient for the
markedly increased demands of acute, severe illness.

Critical illness-related corticosteroid insufficiency may be due to hypothalamic-pituitary-adrenal (HPA)
axis dysfunction, alterations in cortisol-plasma protein binding, target cell enzymatic changes, changes in
glucocorticoid receptor (GR) function, or a combination of these or other factors present during critical
illness.

CIRCI has been documented in both dogs and cats in a few veterinary studies.

The definitive diagnosis of CIRCl is typically made through adrenal function testing. However, recent
human guidelines no longer recommend routine testing in these patients and instead recommend
instituting treatment if CIRCl is suspected.

Therapy for CIRCI should be instituted ONLY in the critically ill patients with septic shock that is
persistently hypotensive despite adequate fluid therapy, and if the hypotension is refractory to
vasopressor therapy (continued norepinephrine need at doses > 0.25 mcg/kg/min for >4 hours, based on
the 2021 Surviving Sepsis Guidelines).

The drug of choice to treat CIRCI is hydrocortisone. Dexamethasone may be used but is less preferred.
Hydrocortisone can be started as a constant rate infusion of 2.5-3 mg/kg/day or administered
intermittently at a dose of 1 mg/kg IV q8. Generally, steroid therapy is only continued after 24 hours if
the patient shows significant improvement in cardiovascular status following initiation of this drug. A
recent study evaluating hydrocortisone for treating CIRCI in dogs with septic peritonitis showed no
significant difference in survival between the hydrocortisone-treated and non-treated septic shock
patients. Further studies are needed to evaluate the use of HC in patients with suspected CIRCI.
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MANAGEMENT OF HOSPITALISED INFECTIOUS FELINE PATIENTS

Nathalie Hack ?
1 Vets Now, Dunfermline, United Kingdom

Learning objectives:
- Management of hospitalised infectious Feline patients: goals

- During this lecture an overview of the most common feline infectious diseases seen in practice will be
given that might require hospitalisation.

- Nursing management, general nursing, isolation and barrier nursing, fluid therapy, nebulisation,
nutrition and medication for these cases will be discussed as well as how to control and prevent these
infectious diseases.

Proceeding:

Most common feline infectious diseases that might require hospitalisation:

1. Cat flu (Feline Infectious Upper Respiratory Tract disease or URT)

¢ Feline Herpes virus (FHV)

¢ Feline Calici virus (FCV)

2. Chronic rhinosinusitis (CR)

3. Feline infectious Peritonitis (FIP)

1. Cat flu

¢ Feline Infectious Upper Respiratory Tract disease (URT)

¢ Associated with several infectious agents which can cause similar signs

¢ Feline herpes virus (FHV) and feline calicivirus (FCV) are most commonly involved
¢ Other agents are Chlamydophila Felis, Mycoplasma and Bordetella bronchiseptica
¢ Acute infectious URT is most severe in kittens and immunosuppressed adults

e Signs:

Anorexia
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Fever

Sneezing

Lethargy

Oculonasal discharge

Oral ulceration

Conjunctivitis

Ptyalism

¢ Feline herpes virus (FHV)

Severe oculonasal signs

Dendritic keratitis

¢ Feline Calicivirus (FCV)

Lingual and oral ulcers

Ulceration of the nasal planum

2. Chronic Rhinosinusitis (CR)

¢ Idiopathic

e Can occur after severe FHV infection

¢ Chronic history (more than 1 month) of sneezing and bilateral discharge
3. Feline Infectious Peritonitis (FIP)

¢ Caused by Feline Coronavirus

* Most infected cats show no clinical signs
* A stressor such as rehoming/neutering can be the onset of clinical signs
e Signs:

¢ Fluctuating anorexia

e Lethargy

e Pyrexia

¢ Pale/jaundiced mucous membranes

e Failure to grow/weight loss

» Effusive FIP
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¢ Distended abdomen caused by large volume of peritoneal effusion
¢ White fibrinous deposits on the spleen and liver

¢ Atypical signs:

¢ Ventral oedema of the chin

¢ Scrotal enlargement

¢ Pericardial infusion

¢ Non-effusive FIP

¢ Ocular signs are common

¢ Followed by abdominal and renal signs

General nursing

* Supportive treatment is essential to ensure a positive outcome
¢ Spending time with them!

¢ Administering medication

¢ Checking the usual parameters: temperature, pulse, heart rate, mucous membranes and capillary refill
time

e Cleaning oculonasal discharge with warmed saline and cotton wool
¢ Wiping the coat with a warm damp cloth once or twice daily
Isolation and barrier nursing

* To prevent the spread of infection to other hospitalised patients

¢ The isolated cat should have its own equipment and utensils like stethoscope, thermometer, food
bowls, litter trays, ...

e Steel bowls are useful as they can be autoclaved

* Once the cat is discharged, all the surfaces and bedding should be cleaned with the appropriate
disinfectant: diluted hypochlorite/detergent mixture for the viral causes of URT

e Barrier nursing protocols include wearing PPE (Personal Protective Equipment):
¢ Gloves

e Apron

* Mask/visor

* Shoe protector covers
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¢ Good hand hygiene

Fluid therapy

* To restore fluid and electrolyte/acid-base balance

¢ Can be given

¢ Intravenously

¢ Subcutaneous

® |ntra-osseous

¢ Orally

¢ Initially a bolus is given, followed by maintenance fluids
Nebulisation

¢ Saline nebulisation is useful for maintaining airway hydration

¢ It helps to break down mucus within the upper respiratory tract
¢ The nebuliser should be near the cat’s face for 5-10 min, some patients tolerate this better than others

¢ At home, steam therapy can be used. The cat is placed within a steamy room (usually the bathroom)
with a hot tap or shower running.

Nutrition
¢ Patients should be offered palatable, blended and warmed food
¢ do not syringe feed

e If anorexia persists, or the patient is unable to eat due to mouth ulcers (Calicivirus) consider placing
either a

* naso-oesophageal (NO)

» oesophagostomy tube (O) for patients that are likely to require feeding for a longer period of time
What is a NO tube?

NO stands for Naso-Oesophageal

Provides short term enteral nutritional support, up to 5 to 10 days

Ideal for patients where sedation or anaesthetic is contra-indicated

Advantages of a NO tube

Generally, well tolerated by the patient
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Non-invasive

Does not prevent the animal from eating and drinking

Easy to place with minimal chemical restraint and topical local anaesthetic

Suitable for patients that are considered too ill to receive a sedation or general anaesthesia

These tubes can be managed by owners at home after some training

Disadvantages of a NO tube
Easily dislodged, so a buster collar is a must

Not suitable for patients that are unconscious, vomiting, have a poor gag-reflex or have a
megaoesophagus

May be vomited up

Can only be used and left in situ for up to 10 days

The bore of the tube is small, so only certain diets can be used

Complications that might arise are rhinitis, tracheal intubation and epistaxis

NO tube material

* Most of the feeding tubes come into a variety of sizes, lengths and materials
(consisting out of red rubber, PVC (polyvinyl chloride), polyurethane or silicone))
NO tube size

e Size used Cats : 5-6 Fr

* The French Gauge or French scale is used to measure the diameter of feeding tubes. It is most often
abbreviated as Fr, but can often be seen abbreviated as Fg, Ga, FR or F. It may also be abbreviated as CH
or Ch (for Charriere, its inventor).

¢ The French size is three times the diameter in millimetres.

eD(mm)=Fr/30orFr=D(mm)x3

* So a 12 Fr feeding tube has a diameter of 4mm (12/3=4)

What food to give?

¢ Consistency of most diets is too dense. Watering it down will result in large amounts to be given
e Special commercial diets available with the right consistency and only 1kcal/ml.

Medication
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¢ Several drugs can be used in the treatment of feline infectious diseases:
e Antivirals (for FHV)

¢ Broad spectrum antibiotics for secondary bacterial infections

¢ Appetite stimulants: i.e. mirtazapine

* Analgesia: NSAIDS and/or opioids

* Mucolytic drug for relief of nasal congestion

¢ Eye drops

¢ Using GS441, polyprenyl and interferon for treatment of FIP!

Control and prevention.

¢ Prevention is better than cure!

¢ Vaccination will help to reduce the risk of a cat acquiring the disease, but will not affect the carrier
status of an already infected animal

¢ New arrivals in shelters should be quarantined separately (unless from the same household) for 14
days

¢ Good cleaning and disinfection protocols in place
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THE TECHNICIAN’S GUIDE TO BLOCKED CATS

Angela Elia !
! Pieper Veterinary Group, Pieper Veterinary Group, Middletown, CT, United States

Learning objectives:

List and describe the main causes of Urethral Obstruction in felines

Identify common presenting problems and lab work abnormalities seen with urethral obstruction
Identify complications of urinary obstructions and their treatments

Describe the proper way to care for indwelling urinary catheters

Proceeding:

Feline Lower Urinary Tract Disease (FLUTD)

Now more commonly being referred to as Feline Idiopathic Cystitis (FIC)
Two-thirds of cases have an unknown origin.

More common in indoor-only cats, the obese, and cats on high Magnesium diets
Can be linked to environmental stress factors such as:

Symptoms of FLUTD/FIC

Excessive genital grooming

Dysuria

Inappropriate urination

Hematuria

Diagnostics and treatment for FLUTD/FIC

Radiographs

Ultrasound

Urinalysis

Blood work
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Antibiotics (dependent upon urinalysis results)
Special Urinary Diet

Gabapentin

Buprenorphine

How does FLUTD/FIC lead to a urethral obstruction?

Inflammation of the bladder wall can change the pH of urine. This can make the urine more prone to the
formation of crystals, which, in turn can cause more inflammation and further pH changes.

The presence of crystals may be caused by other conditions (diet) and cause inflammation that causes
pH changes.

These conditions can lead to urethral obstruction by the creation of mucous plugs filled with
inflammatory cells and crystals getting trapped in the urethra.

What causes Urethral Obstructions?
Male cats have a narrow urethral lumen making them prone to blocking.

Urethral plugs are most commonly made of a proteinaceous matrix with struvite crystals embedded in
them.

Calcium oxalate urethroliths, strictures and neoplasia can also be causes of urethral obstructions.

Strictures can be secondary to trauma or congenital abnormalities. These patients may need surgical
intervention as part of their treatment plan.

The urethral obstruction patient on physical examination:

The bladder may be large or small but will be firm and unable to express with gentle pressure.
Abdominal pain on palpation

Dehydration

Bradycardia

Lethargy

Hypothermia

What abnormalities are seen in bloodwork?

Azotemia

Hyperkalemia

Metabolic acidosis
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Treatment of Hyperkalemia in the blocked cat:
The only true cure is to unblock the cat.

Calcium Gluconate 0.5 — 1.0 ml/kg given over 10 minutes. This will protect the heart from effects of
hyperkalemia but will only last 10-15 minutes.

You must watch for ECG abnormalities during administration.

Insulin 0.1-0.25 units/kg with a 0.25-0.5 g/kg IV dextrose bolus

IV dextrose should be diluted 1:2 before being given.

Dextrose supplementation at 2.5-5% may be necessary to prevent hypoglycemia.
Sodium Bicarb: 1 meg/kg IV slowly will also shift K+ intracellularly by increasing serum pH.
Anesthesia and analgesia for the blocked cat

Reflects the stability of the patient.

Some procedures may be difficult/unsuccessful, so be prepared for general anesthesia.
Pain management:

Buprenorphine

Methadone

Anesthesia:

Alfaxalone

Ketamine/midazolam

Full/ general anesthesia

How to care for an indwelling urinary catheter

Cleaning the UCATH

Should be Q6 or more if things like D+ are an issue.

Wash your hands immediately before putting on gloves — sterile gloves are gold standard.
Use 0.05% diluted chlorhexidine solution-soaked gauze.

Begin at the prepuce and move down the entire collection kit line.

Monitoring urine output in your UO patient:

Quantify urine every 2-4 hours.

Use graduated cylinder, not the numbers on the urine collection bag which can be inaccurate.
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Urine output should never be 0 ml!!

The ideal urine output is 1-2 ml/kg/hour.

Important to not the appearance of urine in medical notes along with amount collected.
Long term considerations of care:

Prazosin — falling out of favor with most clinicians.

Phenoxybenzamine — acts to decrease muscle tone of urethra.

Both are high blood pressure medications that target/ block alpha one receptors in the urethral
sphincter and surrounding areas which allows for relaxation of the urethra and better urine flow.

Antibiotics — only needed if concurrent infection present.
Buprenorphine, gabapentin — provide pain relief and relaxation.
Urinary specific diet

Stress reduction

Environmental factors

Extra/clean litter boxes

Feliway diffuser

Encouragement to drink more water with fountains.
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SAVING NINE LIVES: FELINE BLOOD TRANSFUSIONS

Lindsey Ashburner !

1 University of Edinburgh, Edinburgh, United Kingdom

Learning objectives:

- Identify the indications for blood transfusion

- Understand feline blood types and cross-matching

- Selection a feline donor and how to carry out a donation

- Safe administration of a blood transfusion and possible reactions

- What are xenotransfusions and when are they indicated?

Introduction

The administration of blood to a feline patient can be a lifesaving procedure but does not come without
risk. It is important to consider the necessary pre-transfusion testing and to understand the severe
harmful reactions that can be seen. The most common indications for transfusion are severe anaemia,
haemorrhage or coagulopathies. The decision to provide a red blood cell (RBC) transfusion should not be
guided solely by a low packed cell volume (PCV) Cats with chronic anaemia can tolerate lower PCVs than
those with an acute anaemia. Parameters suggestive of reduced oxygen carrying capacity i.e.
tachycardia, weak pulses, prolonged capillary refill time, lethargy and weakness are all transfusion
triggers.

Blood types and crossmatching

Blood types result from the presence of antigens on the surface of the RBCs. Unlike dogs, cats have
naturally occurring antibodies against the blood group they are lacking. Resultantly an immune response
can be induced if a different blood type is given, hence why blood typing is especially important in cats.
The AB blood grouping system in cats identifies blood groups A, B, and AB. Type A is the most common
blood type (67-87% in non-pedigree cats), type B is less common (7.9-30%) and type AB is regarded as
rare (1.9-5%). Type B cats have anti-type A haemolysins and haemagglutinins which can cause premature
destruction of transfused RBCs and severe, acute, and potentially fatal haemolytic transfusion reaction. If
type B blood is transfused to a type A cat, there will be premature destruction of the transfused RBCs,
but the reaction will be milder, delayed, and unlikely to be fatal. Type AB cats should ideally receive type
AB blood or, if not available, type A blood after cross-matching. Unlike blood typing, cross-matching
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mimics a transfusion outside of the body, directly assessing if two individuals’ blood cells/plasma are
compatible when mixed. Major cross-match combines donor red cells and recipient serum/plasma to
detect a major transfusion reaction. Minor cross-match combines the donor plasma/serum with
recipients red cells to detect reactions to components within the plasma.

Feline donor selection and blood collection

Careful blood donor selection is crucial to the transfusion as it decreases the risk of injury to the donor
and of complications to the recipient. The criteria for donor selection are:

e Aged between 1-8 years

e Bodyweight >4kg

e Up to date with vaccinations and deworming

e  Full biochemistry, complete blood count, blood smear, FIV/FelLV and PCR for mycoplasma spp
e Echocardiography ideally performed to rule out cardiac disease

e Amenable temperament

e Further infectious disease testing may be required dependent on location

The volume of blood collected should not exceed 12ml/kg. There are multiple feline blood collection
systems available. An in-clinic prepared collection system with syringes, a three-way stopcock, and a
butterfly needle is also suitable. In this situation, 1ml of anticoagulant (ACD or CPDA) per 7ml of blood
should be preprepared into syringes prior to collection. The jugular area should be clipped and numbing
cream applied before aseptically preparing the area. The blood collection should be carried out in an
aseptic manner and the donor cat should then be placed on intravenous fluid therapy to replace twice
the volume donated.

Administering a blood product

Transfusion is initiated at a slow rate (0.5-1ml/kg/hr) for the first 30mins, whilst the patient is closely
monitored for any signs of a reaction. If there are no concerns, the rate can then be increased to deliver
the entire transfusion over an appropriate time (e.g. total transfusion time of 4-6hrs). During the
transfusion, temperature, heart rate, pulse quality, respiratory rate/effort, blood pressure, mucus
membrane colour, capillary refill time and demeanour are regularly monitored. Any vomiting or
diarrhoea should be noted. If any urine is passed or blood samples obtained, the urine/plasma colour
should be noted to monitor for haemoglobinuria/haemoglobinaemia respectively. The most common
reactions are febrile non-haemolytic reactions, allergic reactions, and circulatory overload. If signs of a
transfusion reaction are seen, the transfusion should be stopped immediately and the veterinary
surgeon informed.

Xenotransfusions

If feline type-compatible blood is not available and the patient has severe life-threatening anaemia or
ongoing haemorrhage, canine blood can be used for the transfusion. Delayed haemolytic reactions have
been reported in as early as one day after the xenotransfusions and antibodies are synthesised in the
post transfusion period. Xenotransfusions should only be performed in severe emergency conditions and
can only be performed once.
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AND THE BEAT GOES ON

Chloe Fay !
! New Priory Vets, Brighton, United Kingdom

Learning objectives:

- Recognition of a normal ECG trace.

- Use of the algorithm to identify abnormal traces.

- General overview of cardiac anatomy and correlation to the ECG

- Heart rate calculation from paper ECG trace.

Proceeding:

Electrocardiography records the average electrical potential generated in the heart, mapped in voltage
and time. Whilst ECG can characterise rhythms, demonstrate hypertrophy and chamber dilation, it does
not offer any information regarding cardiac contractility and may even be normal in patients with
advanced cardiovascular disease. The ECG as we know it, a bipolar triaxial lead system, was developed in
the early 20" century by Willem Einthoven. These leads are used to create multiple angles to view the
electrical impulses moving through the myocardial tissue. As the electrical waveform moves toward a
positive electrode, it will generate a positive waveform, and those directed away from the same
electrode will create a negative waveform. Electrical impulses are caused by the sodium ions rushing into
myocytes and the K+ moving out, also known as depolarisation. Atrial depolarisation is initiated by
depolarisation of specialised tissue called the sinoatrial (SA) node, and occurs from right atrium to left. A
prolonged P-R interval is usually caused by high vagal tone and relates to the time taken for impulse
initiated at the SA node to travel to the ventricles via the atrioventricular (AV) node. Atrial repolarisation
is not visible on the ECG due to size of waveform and often because of the presence of the QRS complex.
The electrical impulse travels via the AV node to the bundle of His, causing an initial depolarisation of the
intra-ventricular septum correlating to the negative Q wave. Electrical impulses travel from the bundle of
His into the right and left bundle branches within the ventricular walls. Impulses are conducted from the
bundle branches to the Purkinje fibres and into the cardiac myocytes, causing a domino effect to initiate
contraction of the ventricles. Depolarisation and contraction of the ventricles observed as the
completion of the QRS wave.

The basilar portions are the last to depolarise creating a negative S deflection when reading the ECG in
lead Il. Ventricular repolarisation is seen in the T wave, which can be negative or positive in lead Il.
Impulses originating from above the AV node are termed ‘supraventricular’ and typically create tall and
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narrow QRS complexes. Impulses initiated from the ventricles or the His-Purkinje system are known as
ventricular. These ventricular rhythms are impulses that are slowly transmitted from individual cell to
cell, producing a wide and bizarre QRS-T complex.

Recording and Interpreting the ECG

ECG electrodes should be placed on opposite sides of the heart to record the electrical activity between
them. Most multi-parameter monitors calculate the heart rate (HR) second to second based on the
impulses. It is important to bear this in mind when reading a HR from the multi-parameter monitor as
this can sometimes be inaccurate due to double reading heart rates and artefacts such as shivering and
respiratory rattle. If using a paper trace ECG, the bold lines indicate 5mm boxes, made up of smaller grids
of 1mm boxes. The paper speed, alongside the use of these boxes can accurately calculate electrical
amplitude calibration, time, electrical voltage and the HR of the patient. Common paper speeds are 25
mm/sec and 50 mm/sec; 30 of the 5-mm boxes (15cm) equates to 6 seconds at 25 mm/sec and 3
seconds at 50 mm/sec, allowing the user to calculate the HR of the patient.

Analysis of the heart's underlying rhythm should include the following steps:

e What is the rhythm (including the regularity and the relationship among complexes)?

e What is the relationship between the P and QRS complex? Is there a P wave for every QRS
complex? Is there a QRS complex for every P wave?

e  Where do the cardiac impulses originate (site of origin)?
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MEDICAL MATH FOR THE VETERINARY TECHNICIAN

Angela Elia !
! Pieper Veterinary Group, Pieper Veterinary Group, Middletown, CT, United States

Learning objectives:
- Complete conversions between metric and imperial systems

- Complete continuous rate infusion (CRI) calculations for commonly used analgesics such as fentanyl and
lidocaine

- Complete calculations for dextrose fluid additives

- Complete calculations for potassium chloride additives

Proceeding:

Basic Conversions:

Celsius (°C) to Fahrenheit (°F) conversion:
1.8(°C) +32 = °F

Fahrenheit to Celsius conversion:
(°F-32)x5/9="°C

Kilograms (Kg) to pounds (lbs) conversion:
Kilograms/2.2 = pounds

Milligrams(Mg) to Micrograms (Mcg) conversion:
Milligrams X 1000 = micrograms
Converting % to mg/ml

1% = 1gram in 100ml

2% =2 grams/100 mL

2 grams = 2000 mg

2000 mg/100 ml = 20 mg/ml

177



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

Constant Rate Infusions (CRI):

The information you need to calculate a CRl is as follows:
Drug Concentration

Patient Weight

Dose Required

Number of hours you want the CRI to last

The rate at which the CRI will run

CRI Example:

You need to calculate a metoclopramide CRI to be started on a patient that weighs 17 kgs. The patient
will be in the hospital for another 12 hours. The dose of metoclopramide is 2 mg/kg/day and the
requested rate of the CRI to be at 1 ml/hour.

The breakdown of what we need looks like this:

Patient weight: 17 kgs

Dose of Metoclopramide: 2mg/kg/day

Rate of CRI: 1 ml/hour

Total Hours needed: 12 hours

First, let’s find out how much metoclopramide we need for our patient:
17 kgs X 2 mg/kg = 35 mg per day (24 hours)

Now let’s find out how many mg per hour that equals:

35 mg/24 hours = 1.45 mg per hour

Now let’s change that mg per hour into ml per hour of metoclopramide
45 mg/5 mg/ml (concentration of metoclopramide) = 0.29 ml /hour
We will have to find out how much diluent to use now:

1 ml—0.29 ml (metoclopramide) = 0.71 ml of diluent per hour.

So now we know that for each hour we want our CRI to run, we will need 0.29 ml of Reglan and 0.71 ml|
of diluent.

Since we need 12 hours of the CRI, we would need:

0.29 ml X 12 = 3.48 ml metoclopramide
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71 ml X 12 =8.52 ml diluent
Fentanyl CRI Example:

You are heading into surgery with a 12 kg dog that requires a fentanyl bolus as part of its pre-med and an
intra-op fentanyl CRI. The CRI will run at 5 mcg/Kg/hr. How many ml of fentanyl will you need for a 6-
hour CRI? What rate in ml/hr will it be run? Does it need to be diluted? The concentration of fentanyl is
50 mcg/ml.

The CRI will run 5 mcg/kg/hr for 6 hours. How many ml of fentanyl will we need? What is the rate in
ml/hour?

12 kg X 5 mcg/kg = 60 mcg/hour

60 mcg/hr X 6 hours = 360 mcg

360 mcg / 50 mcg/ml = 7.2 ml of fentanyl needed
7.2ml / 6hr=1.2ml/hr

Potassium Chloride Additive:

Your patient requires 30 mmol/L of KCl in Lactated Ringers Solution (LRS) for a patient. How many ml
would you add to a bag of 500 mI? The concentration of KCL is 2 mmol/ml

There are two ways people like to complete this equation: Change 30 mmol of KCl into ml first or you can
calculate for the meq needed and at the end convert to ml.

Using the first method:

30 mmol of KCIl = 15 ml of KCl for each litre of intravenous (IV) fluids
15 ml/1000 ml = 0.015 ml of KCI for each ml of IV fluids
0.015 ml X 500 ml (in the bag) = 7.5 ml KCI needed

In the second method we see:

30 mmol of KCl per Litre (1000 ml)

30 mmol / 1000ml = 0.03 mmol/ ml of IV fluid

0.03 mmol X 500 ml = 15 mmol needed

15 mmol/ 2 mmol/ml = 7.5 ml of KCl needed

Dextrose (50%) Additive Short-Cut

Take the % of Dextrose you want to create

Multiply by 2

This is the number of ml you need to add per 100 ml of fluid
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5% dextrose needed = 10 ml of dextrose per 100 ml of fluid
7.5% dextrose needed= 15 mls of 50% dextrose per 100 ml of fluid

Remember to remove the same amount of fluid from the bag before adding dextrose!
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SOOTHING THE STORM: SEDATION STRATEGIES FOR ICU PATIENTS

Lisa Angell !
! Royal Veterinary College, United Kingdom

Learning objectives:

- Increase understanding of the different sedation options for reducing anxiety in the ICU hospitalised
patient.

- Summarise the considerations and contraindications for different medications, with a particular focus
on seratonin syndrome

- Have a better understanding of how we can include local anaesthetics to our protocols to facilitate
procedures and reduce systemic sedation requirements.

Proceeding:

There are a variety of reasons why patients in the ICU might require sedation. We see cases like the
BOAS patients in respiratory crisis, where if we can manage anxiety and stress levels, this could be key to
a helping create a successful outcome. Ignoring stress and anxiety in these patients can lead to
development of respiratory fatigue and unltimately respiratory failure necessitating mechanical
ventilation.

We also perform an array of essential medical procedures to our patients within the ICU. Procedures
such as securing vascular access, chest tube or urinary catheter placement or facilitating other diagnostic
procedures, might require a patient to be sedated to be successfully performed.

Experienced ICU nurses are likely to be familiar with benzodiazepines, opioids and alpha 2 agonists used
for sedation, so we’ll focus within this piece on some other agents that we might be less familiar with
that are becoming more regularly used in veterinary patients.

Trazodone

Trazodone is a medication which is commonly prescribed for depression and anxiety in humans and is
becoming more popular than acepromazine for managing stress and anxiety in the veterinary patient.
Trazodone belongs to the class of drugs known as serotonin antagonists and reuptake inhibitors (SARIs).
Serotonin is a neurotransmitter which plays a crucial role in regulating various physiological processes.
Contributing to help regulate mood, appetite, digestion, sleep, and in humans increases an overall sense
of well-being which influences mental health and emotional stability. Trazodone increases serotonin
levels in the brain by blocking certain serotonin receptors. Sometimes, regardless of how sick our
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patients are, they get very stressed in hospital, and we’ve all seen that BOAS case tip over the edge into

crisis after being in hospital for only a short period of time. Although off licence, trazodone can be given

orally in tablet or liquid form, but we can also achieve similar results by rectal administration. Trazodone
should not be used with any other monoamine oxidase inhibitors or tricyclic antidepressants due to the

risk of serotonin syndrome.

Gabapentin

Gabapentin belongs to the class of drugs known as anticonvulsants or antiepileptic drugs. Primarily used
to treat neurological conditions, such as seizures and neuropathic pain, it is also used off-label to treat
anxiety and seems to work very well to relax our 'spicy' feline friends. Gabapentin is mostly used in
combination with other drugs in dogs, so typically not reached for as a sole agent in this species.
Sedation can be sufficient for general well-being in hospital as well as facilitating minor procedures,
sedation can be enhanced in combination with an opioid for more invasive procedures.

Aggressive critical patients

Aggressive critical patients can be a challenge. A particular challenge is in managing those with pre-
existing cardiac disease, where maybe we haven’t been able to restrain to secure intravenous access. It
may be safer in this patient to avoid alpha 2 agonists and butorphanol may not providing sufficient
sedation. Where do we go from here? Alfaxalone is an anaesthetic induction agent that can be
administered intramuscularly, and with time to take effect and in combination with an opioid can
provide appropriate sedation for some minor procedures. A consideration for the use of alfaxalone is the
size of patient. The dose required to achieve sedation can result in a large volume to inject in dogs which
may preclude its use in some cases.

Local anaesthetics

Local anaesthetics have been used to provide analgesia in human medicine for many years and their use
within veterinary pain management protocols is increasing. Their use as part of a multi-modal analgesia
plan for a range of surgical procedures under anaesthesia is well established however, their place in
management of patients within the ICU should be further explored and considered. Using a local
technique can be simple and effective at helping to facilitate of a range of procedures such as drain or
catheter placement. As an example, an intercostal block could allow for thoracocentesis without the
need for sedation, increasing patient safety whilst providing adequate analgesia. Effective local
anaesthetic techniques are proven to reduce the requirement for anaesthesia and are, when
appropriately used, considered safe. Local anaesthetic agents can also be administered into drains
placed following procedures to provide ongoing analgesia or administered into specific catheters, such as
epidural or wound soaker catheters. These techniques help improve patient comfort and facilitate
repeated procedures to wounds which require interventions on a regular basis.
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AIRWAY MANAGEMENT IN THE ICU

Eleanor Haskey ?
1 Royal Veterinary College, Royal Veterinary College, London, United Kingdom

Learning objectives:
- List the indications and contraindications for an artificial airway.
- Describe difficult airway techniques that can be utilised to achieve successful endotracheal intubation

- Discuss how to effectively manage the intubated (endotracheal or tracheostomy) tube patient to
prevent complications arising

- Explain how to safely extubate the patient and monitor for signs of decompensation requiring
reintubation

Proceeding:
Artificial airway placement

For any nurse or technician working in ECC, patients requiring an artificial airway are common. These
patients fall into three groups: those with an upper airway obstruction (such as a BOAS crisis), patients
with a reduced gag who have an unprotected airway or patients which require oxygenation and
ventilation support. Nurses and technicians will often be responsible for placing these devices/changing
them in addition to their ongoing management and troubleshooting complications.

A major body system assessment needs to be performed to identify whether an artificial airway is
required. In the majority of situations endotracheal intubation is the preferred method as it is quick to
perform and less invasive than a surgical tracheostomy, however in some cases of upper respiratory
obstruction it can be challenging and on occasion not possible.

If the patient is painful on assessment, opioid analgesia can be administered intramuscularly with, or
followed by, a low dose of acepromazine or alpha-2 agonist such a medetomidine or dexmedetomidine.
If the patient is not painful, butorphanol can be administered intramuscularly for its sedative and
anxiolytic effects. Intravenous access should be obtained as soon as possible without causing further
stress to the patient.

Pre-oxygenation (without causing more stress) will help maintain oxygenation and increase the window
for intubation to be achieved, by increased the concentration of oxygen within the lung’s functional
residual capacity.
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In challenging airway cases the use of airway aids can increase the chances of a successful endotracheal
intubation. A laryngoscope will dramatically increase visibility of the larynx and helps to ensure a minimal
amount of trauma to the tissues. A selection of endotracheal tubes (ET tube) in a range of sizes should
be prepared. A rigid dog urinary catheter, which has been adapted to attach to a breathing system can
helpful for difficult intubations and to provide oxygenation. Stylets (such as the rigid urinary catheter or
bougie) can be used to feed the ET tube into the trachea. Endotracheal intubation should be confirmed
on a capnograph. The tube must be secured in situ and the cuff should be checked and inflated to reduce
the risk of aspiration should there be regurgitation, as well as protecting the veterinary team from
environmental contamination of any volatile agent.

In cases where endotracheal intubation is unachievable then transtracheal oxygen or an emergency
surgical tracheostomy are indicated.

Management

Best practice is for any intubated patient to have capnograph monitoring. This will alert the veterinary
team to hypercapnia (ETCO, >60mmHg), and the need to initiate positive pressure ventilation. Pulse
oximetry will aid in decision making about increasing the patient’s FiO..

Patients with an artificial airway require close supervision around the clock. Additional considerations
that need to be factored into the patient care plan include tube management such as tube changes,
suction of tracheal or lower airway secretions, humidification of inspired oxygen and regular cuff
pressure monitoring. Intubated patients will also need oral care comprising suctioning the pharynx and
oral cavity, tongue and mucous membrane care to reduce the bacterial load in the mouth and reduce the
risk of pneumonia secondary to the artificial airway. Tracheostomy tube patients will also need kennel
adaptations such as supervised access to food and water. Having an emergency kit prepared to
reintubate in cases of a respiratory obstruction can save time.

For any patient in an unstable or critical condition, Kirby’s rule of 20 can be used as a checklist to aid in a
holistic management plan for the patient. This can help to identify current patient concerns in addition
to potential concerns that might arise during hospitalisation. Clinics should have standard operating
procedures for the placement and management of devices so there is consistency in nursing across the
team and to prevent complications arising such as hospital acquired infections.
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THE THEORY BEHIND YOUR EMERGENCY SURGICAL PROCEDURES

Anna Frykfors von Hekkel 2

! Royal Veterinary College, Royal Veterinary College, Small Animal Surgery, South Mimms, United
Kingdom
2 Coastal Veterinary Specialists, Royal Veterinary College, Small Animal Surgery, London, United Kingdom

Learning objectives:

- Understand key principles of commonly performed emergency surgical procedures; temporary
tracheostomy, lung lobectomy, liver lobectomy, gastric dilation and volvulus (GDV), splenectomy.

- Be aware of key anatomical features relevant to the procedures.

- Know how to best to approach the target area in a safe manner.

Proceeding:
Temporary Tracheostomy

- The outer diameter of the tracheostomy tube should not exceed 75% of tracheal luminal diameter.

- Unless being used for ventilation, cuffed tubes should be avoided to reduce the risk of tracheal necrosis
and stenosis.

- Tracheal stay sutures are labelled “up’ and “down” to aid tube replacement.

- Following tube removal, the site is left to heal by second intention.

Lung Lobectomy

- Unilateral access to a lung lobe is typically achieved via intercostal thoracotomy.

- The caudal and accessory lung lobes are attached to the mediastinal pleura by a pulmonary ligament —
this is transected to facilitate lobe mobilisation and hilar access.

- Lung lobectomy can be performed by suture ligation or with a vascular stapling device.

- A leak test should be performed prior to closure.

Liver Lobectomy

- The liver in dogs and cats is deeply fissured, giving rise to distinct lobes.

- Triangular ligaments tether part of the right lateral, right medial and left lateral lobe to the diaphragm.
These can be transected to facilitate lobe mobilisation and hilar access.

- The afferent blood supply to the liver consists of the portal vein (80% blood volume, 50% oxygen
supply) and hepatic artery.
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- Efferent supply is via hepatic veins which insert into the caudal vena cava.

- The exact vascular supply of each liver lobe is variable, but typically consists of one hepatic artery
branch, one portal vein branch, one hepatic vein and one hepatic duct per lobe.

- Complete liver lobectomy is most easily performed with use of a surgical stapling device placed across
the lobar hilus. Dissection and suture ligation can be performed. Use of self-ligating suture loops has also
been reported.

The Pringle Manoeuvre

The epiploic foramen lies medial to the caudate process of the liver and is bound dorsally by the caudal
vena cava and ventrally by the hepatic portal vein and the hepatic artery.

- A finger is introduced into the foramen and is directed ventrally.
- Compression is applied between thumb and forefinger allowing vessel compression to temporarily
control hepatic haemorrhage (5-20 minutes).

GDV

- As a surgeon typically positioned on the left side of the surgical table, de-rotation is achieved by
reaching over the patient into the left craniodorsal abdomen to grasp the pylorus and then pulling the
pylorus ventrally and towards oneself.

- After de-rotation the stomach is allowed to re-perfuse for around 10 minutes. Abdominal exploration
can be carried out during this time with close inspection of the spleen and short gastric blood vessels and
finally the stomach including the dorsal aspect.

- Several gastropexy techniques have been reported; incisional, belt-loop, incorporating, circumcostal.
Experimentally, belt-loop and circumcostal have been reported to withstand the greatest force, however
the force they need to withstand clinically is not known. Incisional gastropexy is recommended as this is
most easily performed and performs equivalently to belt-loop gastropexy in clinical cases.

- Owners should be warned that despite gastropexy, recurrence of GDV is possible.

Splenectomy
There are several techniques for performing splenectomy.

- Ligation of hilar blood vessels: This is most easily performed, but is more time consuming. The hilus of
the spleen is identified and vessels are ligated individually or in small bunches close to the splenic hilus.

- Ligation of the major splenic blood vessels: The major splenic blood vessels include the splenic artery
and vein, the left gastroepiploic artery and vein and the short gastric arteries and veins. Splenectomy by
suture ligation can be faster achieved by placing targeted ligatures on these vessels. The location of the
distal aspect of the left limb of the pancreas should be inspected prior to placement of the sutures.

- Bipolar vessel sealing device: Bipolar vessel sealing devices can be used in place of suture ligation which
can drastically reduce surgical time.
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FROM MOLECULES TO MEDICINE: CELLULAR PERSPECTIVES ON VASOPRESSORS AND INOTROPES IN THE
ICU

Dave Beeston %2

! Willows Veterinary Referral Centre, Emergency and Critical Care, Birmingham, United Kingdom
2 Royal Veterinary College, Emergency and Critical Care, Hatfield, United Kingdom

Learning objectives:
- To identify and understand the second messenger systems of the cardiovascular system
- To understand the mechanism of action of common haemodynamic agents

- To apply the cell-based pharmacological knowledge to a clinical case

Proceeding:
An Introduction to Cardiovascular Cellular Physiology

The cells of the cardiovascular system have varied structure and function, but at the core of their
physiology is a dependence on numerous second messenger systems and their associated guanine
nucleotide-binding (G-protein) linked receptors. The three main G-protein linked receptors involved in
catecholamine-mediated cardiovascular cellular signalling are the stimulatory G-protein (Gs), the
inhibitory G-protein (Gi) and the phospholipase C-coupled G-protein (Gq).

The Cardiomyocyte and Regulation of Inotropy and Lusitropy

Calcium is integral to all cardiovascular function and is tightly regulated. The amount of calcium that
enters the cardiac myocyte via the L-type channels during depolarisation is largely regulated by
phosphorylation of the L-type channel. The primary mechanism for this involves cyclic adenosine
monophosphate (cAMP), the formation of which is coupled to B;-adrenoreceptors, a Gs-protein-linked
receptor. Calcium concentration is also regulated by the sarcoendoplasmic reticulum calcium ATPase
(SERCA) pump which transports intracellular calcium into the sarcoplasmic reticulum. Phosphorylation
(and subsequent inhibition) of the SERCA inhibitor, phospholamban, leads to increased SERCA activity
and sequestration of calcium which enhances both lusitropy (relaxation) and future inotropy. Finally,
calcium efflux from the myocyte is regulated by the sarcolemmal sodium-calcium exchanger (NCX) and
associated sodium-potassium ATPase, and the ATP-dependent calcium pump.

Circulating norepinephrine and epinephrine and sympathetic-nerve released norepinephrine bind to the
Bi-adrenoreceptor leading to activation of the enzyme adenylyl cyclase which in turn hydrolyses
adenosine triphosphate (ATP) to cAMP. cAMP acts as a second messenger to activate protein kinase A

189



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

which is capable of phosphorylating different sites within the cell, including the L-type calcium channel
and phospholamban. Another mechanism of increasing intracellular cAMP is by preventing its
degradation by phosphodiesterase (PDE) IIl with the administration of the PDE Il inhibitor, pimobendan.
Increased intracellular calcium leads to calcium-induced calcium-release from the sarcoplasmic reticulum
via the ryanodine receptor, further increasing intracellular calcium. Free intracellular calcium binds to
troponin C leading to a conformational change in the troponin complex that exposes myosin-binding
sites on actin, facilitating the cross-bridge movement and cell contraction. Therefore, increasing
norepinephrine or epinephrine concentration, or administration of dobutamine, can lead to increased
inotropy as a result of B;-adrenoreceptor activation and increased intracellular calcium. The Gi-protein
inhibits adenylyl cyclase and therefore decreases cAMP and subsequent inotropy. This is mediated by the
muscarinic receptor (M2) that binds acetylcholine released from the parasympathetic (vagal) nerves
within the heart.

The phospholipase C-coupled G-protein (Gq) receptor provides a second cAMP-independent pathway via
norepinephrine (alpha-1 adrenoceptor), angiotensin Il (AT1 receptor) and endothelin-1 (ETa). Activation
of phospholipase C (PL-C) leads to breakdown of phosphatidylinositol 4,5-bisphosphate (PIP;) into
diacylglycerol and inositol 1,4,5-triphosphate (IP3), with IP3 leading to further calcium release from the
sarcoplasmic reticulum.

Ultimately, all inotropic pathways that involve the increase of intracellular calcium will lead to increased
oxygen demand due to consumption of ATP, either via SERCA, ATP-dependent calcium pumps, the
sodium-potassium ATPase (NKA) or the ATP-dependent relaxation of the actin-myosin filaments.

Additionally, alterations in the binding affinity of troponin C can be affected by endogenous and
exogenous factors. Acidosis, as occurs during myocardial hypoxia, has been shown to decrease troponin
C affinity for calcium binding. Pimobendan has been shown to increase affinity of troponin C for calcium,
independent of its affects as a PDE Ill inhibitor.?

Vascular Smooth Muscle and Regulation of Vascular Tone

Vascular smooth muscle is under the influence of sympathetic adrenergic nerves, circulating hormones
(e.g. epinephrine, norepinephrine, angiotensin Il), endothelial substances (e.g. nitric oxide, endothelial-
derived hyperpolarizing factors [EDHF], endothelin-1 and PGl,), and vasoactive substances released by
surrounding tissue (e.g. adenosine, ATP, CO,, potassium). For the purposes of this talk, we will focus on
the response to circulating hormones and potential therapeutic options.

Vascular smooth muscle tone is determined by the balance of contraction and relaxation. The contractile
apparatus, myosin light-chain, is regulated by myosin light-chain kinase and ATP (leading to contraction)
and myosin light-chain phosphatase (leading to relaxation). Myosin light-chain kinase is stimulated by
calcium-bound calmodulin and inhibited by cAMP. Increasing intracellular calcium will therefore lead to
increased MLCK activity via the calcium-calmodulin pathway.

As in the cardiac myocyte, cCAMP levels are regulated by the Gs and Gi proteins. The Gs protein is linked
to the beta-2-adrenoceptor, and the Gi protein is linked to the alpha-2-adrenoceptor. Unlike the cardiac
myocyte, increasing cAMP does not lead to increased release of calcium from the sarcoplasmic
reticulum. However, the Gg-mediated IP; pathway still leads to release of calcium from the sarcoplasmic
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reticulum and accounts for the vasoconstrictive effects of alpha-1 agonists, vasopressin, endothelin-1
and angiotensin .

An additional pathway involves the regulation of myosin light chain phosphatase (MLCP). MLCP leads to
relaxation of the myosin light chain and is stimulated by cGMP and inhibited by Rho-kinase. Guanylyl
cyclase is stimulated by nitric oxide which diffuses into the muscle cell, leading to production of cGMP
from guanosine triphosphate and subsequent vasodilation. Rho-kinase is coupled to the phospholipase
C-coupled G-protein (Gq) receptor which is stimulated by the same mediators as noted above and leads
to inhibition of MLCP and shifts towards vasoconstriction.

In summary, vascular smooth muscle stimulation by catecholamines leads to either vasoconstriction or
vasodilation based on the ratio of affinity for B, receptors versus a; and a; receptors.
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PHYSIOLOGY OF CARDIAC TAMPONADE

Christopher Kennedy !
! University of lllinois, Emergency and Critical Care Service, Urbana, United States

Learning objectives:
- Learn the different terminologies of pericardial diseases
- Review the physiology of cardiac tamponade

- Discuss haemodynamics in pericardial disease

Proceeding:

Pericardial effusion is by far the most recognized pericardial problem, though it is not a specific disease;
it is a manifestation of several diseases. Pericardial tamponade is haemodynamic compromise resulting
from compression of the cardiac chambers by fluid in the pericardial space. Importantly, pericardial
effusion can be present without tamponade physiology, as is commonly seen in cats with congestive
heart failure.

Pericarditis is inflammation of the pericardium. It is not a commonly used term in veterinary literature.
Pericarditis can result from several diseases including infections, neoplasias, systemic inflammatory
diseases, uraemia, radiation therapy and cardiac trauma. Pericarditis can cause pericardial effusion and
tamponade. Constrictive pericardial disease is different to pericardial tamponade: this uncommon
condition typically occurs because of chronic pericardial inflammation. Constrictive-effusive pericardial
disease is a very uncommon combination of constrictive physiology that can also manifest as tamponade

physiology.

The haemodynamic changes that occur in pericardial diseases typically exist along a spectrum — from
simple pericardial effusion to pericardial tamponade, or from a constrictive yet elastic pericardium to a
constrictive, inelastic pericardium. Echocardiography can be useful to describe these haemodynamic
changes; however, intracardiac catheterization allowing chamber pressure measurements is the superior
methodology.

Human texts describe echocardiographic magnitudes of pericardial effusions ranging through small (< 0.5
cm), moderate (0.5 —2 cm) and large (> 2 cm). This is unhelpful, as the determining factors of
intrapericardial pressure, thus the haemodynamic consequences, are 1) pericardial volume, 2) rate of
volume accumulation, 3) pericardial compliance, and 4) heart chamber compliance. The effective
circulating volume also contributes to the haemodynamic status. This creates the interesting patient that
is hypovolaemic and has pericardial effusion where either tamponade physiology can manifest at lower
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intrapericardial pressures, or the classic tamponade physiology may be masked by the hypovolaemia and
missed by the clinician. This highlights a danger of diuretic administration to patients with pericardial
effusion.

Cardiac tamponade is a physiology, not a disease itself. Practically, tamponade is a clinical diagnosis:
tachycardia (compensation) + signs of poor cardiac output + pericardial effusion. Once a critical
threshold of pericardial fluid has accumulated, additional fluid increases the intrapericardial pressure
exponentially. This pressure is applied to the heart chambers, impairing diastolic filling. Essentially, the
pericardial fluid competes with the chambers for space within the volume enclosed by the pericardium.
A three-phase model has been proposed to describe the spectrum of changes that occurs. Firstly, the
intrapericardial pressure increases and leads to compromised right chamber filling; overt clinical signs
may not be present. Secondly, the pressure rises and begins to negatively impact right and left chamber
filling; compensatory signs are seen, i.e., increased sympathetic tone (tachycardia, increased
contractility) to maintain cardiac output despite diminished stroke volume. Blood pressure may be
normal or even elevated due to vasoconstriction: this does not mean that the patient is “stable”; there
remains a serious risk to life. As pressure continues to rise, the third phase of overt haemodynamic
collapse and obstructive shock is seen.

Pulses paradoxicus is variably described as a decrease in systolic blood pressure of > 10 mmHg during
normal inspiration. This can be detected by palpating pulses. Pulses paradoxicus can also be seen with
constrictive pericarditis, obstructive pulmonary diseases, restrictive cardiomyopathy, pulmonary emboli
or severe hypovolaemia. In approximately 20% cases of pericardial tamponade, pulses paradoxicus may
be absent despite tamponade physiology — hypovolemia is a key reason for this.

A clever question to ask is “what effect is the pericardial effusion having on systemic venous return,
cardiac output, arterial blood pressure and intracardiac pressures?”
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THE PHYSIOLOGY OF HAEMODYNAMIC MONITORING

Mark Kim 2 Mathieu Magnin %3

1 SIAMU, VetAgro Sup, Marcy L'Etoile, France
2 APCSe research unit, VetAgro Sup, Marcy L'Etoile, France
3 Department of Physiology, Pharmacology and Therapeutics, VetAgro Sup, Marcy L'Etoile, France

Learning objectives:

- Understand the difference and clinical relevance of macrocirculation, microcirculation, and tissue
perfusion

- Explain the basic mechanics and physiology of lesser known devices that aim to evaluate the
microcirculation and/or tissue perfusion

- Describe the use of these devices in current research and clinical settings

Proceeding:
Background
Macro- vs microcirculation vs tissue perfusion

Managing the circulatory system; the heart plus macro- and microcirculation, is central to managing
many of our critically ill patients. Doing so ensures optimal circulation of oxygen-carrying red blood cells
to tissues and their cells, potentially limiting organ injury to a reversible state and avoiding irreversible
changes. Existing monitoring tools of the circulatory system perform well in many of our patients. Global
markers, both accessible (blood pressure, blood lactate), and impractical (cardiac output), can provide
meaningful data to identify circulatory status as well as monitor the response to treatment. However, in
a subset of patients with varying types of circulatory disturbances, these established monitoring tools
will not tell the full story.

Hemodynamic coherence

In some patients, resuscitation is associated with the correction of macrocirculatory parameters (blood
pressure, cardiac output) even though tissue hypoperfusion persists. This phenomenon has been called
loss of hemodynamic coherence and is likely the main obstacle to successful monitoring of the entire
circulatory system. An observational study in human sepsis patients showed non-survivors had persistent
microcirculatory disturbances compared to survivors, despite normalization of global markers. Much
available data exploring this concept focuses on septic patients, who perhaps seem more susceptible to
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microcirculatory disturbances. But a growing body of evidence identifies similar behaviour in
haemorrhagic shock patients.

Devices

So what tools are available to complement traditional measures of tissue perfusion and circulatory
function? Whilst the entire range of tools and devices rests beyond the scope of this presentation, we
will focus on the following devices that are in various stages of development and with which we have
had personal experience with:

Infrared thermography
Sublingual videomicroscopy
Tissue-to-arterial PCO, gradient
Urethral photoplethysmography
Urinary PO2

Infrared thermography

Most widely known by its simpler form as a marker of global perfusion (extremity temperature), infrared
thermography offers an objective approach that retains the non-invasive and ease-of-use advantages.
Peripheral (hand and foot or paw) surface temperature is mostly the product of cutaneous blood flow.
Central (proximal limb, body) surface temperature is also affected by heat production by metabolic
processes, notably in the gut. During shock, circulatory failure can activate compensatory mechanisms
and peripheral vasoconstriction increasing the delta between the two regions. Earlier studies in human
surgical patients demonstrated an association between the haemodynamic status and central-to-
peripheral temperature gradients, as well as higher mortality rates in patients with greater temperature
gradients and slower improvement following volume resuscitation.

Sublingual videomicroscopy

A key principle in microcirculatory disturbance is the alterations to capillary oxygen delivery (DO.).
Effective cellular oxygenation requires adequate capillary density to minimize the distance between each
cell and the nearest capillary endothelium, adequate red blood cell (RBC) flow, and of course adequate
RBC oxygen content. Disease, particularly sepsis, can lead to endothelial swelling, glycocalyx shedding,
reduced RBC deformability, capillary fluid leak, and trigger leukocyte and platelet activity resulting in loss
of microcirculatory flow and capillary density. Videomicroscopy permits the direct visualization and
evaluation of these pathologic changes. This technique is generally used in the sublingual region, mainly
for practical reasons. Many limitations and uncertainties currently stand in the way of its practical use:
variability of measurements, challenges with video analysis, and uncertainties regarding the relevance of
sublingual microcirculation. Recent consensus guidelines were published with the aim of overcoming
these limitations. Few clinical studies have focused on the utility of videomicroscopy during
resuscitation. A recent study showed sublingual microcirculation guided resuscitation was associated
with increased mortality rather than survival, although the trial design was hampered by several
limitations.
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Tissue-to-arterial PCO; gradient

Cellular CO; production is rapidly cleared by the circulatory system. Even with increased CO; production
(eg. during anaerobic metabolism, H* increase is buffered by HCO3" leading to CO, production as
described by the carbonic acid dissociation equation), normal to increased blood flow will rapidly clear
this highly soluble gas. But in states of decreased microcirculatory flow, tissue CO; can accumulate and
increase, relative to blood PCO; levels. Transcutaneous tissue PCO; alone has been used as a non-
invasive alternative to PaCO, measurements. When paired with simultaneous PaCO; measurements, the
tissue-to-arterial PCO; gradient reflects tissue perfusion. A small trial in septic shock patients showed a
PCO; gradient threshold of 16 mm Hg discriminated survivors from non-survivors with a sensitivity of
83% and a specificity of 90%. But experimental data from a porcine haemorrhagic shock model showed
the tissue-to-arterial PCO; gap, a purported marker of regional tissue perfusion, correlated better to
cardiac output measurements than blood lactate or shock index measures.

Urethral photoplethysmography

Optical monitoring devices offer non-invasive to minimally invasive tissue perfusion monitoring. Several
devices have been developed, notably near-infrared spectroscopy and laser doppler flowmetry.
Photoplethysmography devices for pulse oximetry have been developed to calculate the peripheral
perfusion index. These devices transmit infrared and near-infrared light into a tissue bed and pulsatile,
alternate current (AC), and non-pulsatile direct current (DC) light signals are reflected or transmitted
accordingly: by tissue (stationary, thus DC) versus blood flow (pulsatile, thus AC). Together with different
absorptive capacities of haemoglobin (high absorption) versus other tissues, captured data produces
photoplethysmographic waveforms from which tissue perfusion can be evaluated.
Photoplethysmography devices can measure both urethral and gastric perfusion. Whilst earlier
gastrointestinal mucosal monitoring devices have shown promise, further studies evaluating urethral
plethysmography performance are required.

Urinary PO,

Identifying acute kidney injury (AKI) during the initiation or extension phases would allow prompt
treatment and may improve patient outcomes. To achieve early identification, biomarkers are currently
the only viable means under investigation, but there is increasing interest in urinary PO, as an early
marker of renal hypoxia/ischemia. Pioneer studies demonstrating correlation between blood flow and
urinary PO, have recently been joined by a validation study that highlighted the limitations of such a
device when urine production slows, a common complication in critically ill patients.

Conclusion

The development and validation of monitoring tools to improve evaluation of tissue perfusion can be
combined with existing methods to greatly improve our care of critically ill patients with severe
hemodynamic disturbances. Further research is required in companion animals before these and other
tools can be routinely used at the bedside.
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EMERGENCY MANAGEMENT OF STATUS EPILEPTICUS AND CLUSTER SEIZURES
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Learning objectives:
- Differentiate convulsive status epilepticus from seizure look-a-likes
- Understand the pathophysiology of convulsive status epilepticus

- Understand the changes in excitatory and inhibitory receptors with prolonged convulsive status
epilepticus

- Feel comfortable choosing anti-seizure medications for a patient presenting with convulsive status
epilepticus

Proceeding:

Status epilepticus is a lethal condition that may result in hypoxia and, if lasting longer than 30 minutes,
results in permanent damage to neurons. In one referral animal hospital population, the mortality in
dogs being presented with status epilepticus was reported to be 25-39%. This talk will focus on the
practical implementation of the ACVIM consensus statement on managing status epilepticus and cluster
seizures from general practice to referral hospitals.

Epileptic seizures are hypersynchronous and often self-limiting with a duration of 1 to 3 minutes on
average. Generalised seizures involve both cerebral hemispheres. The most common form is tonic-clonic
seizure but may also be purely tonic, clonic or even myoclonic. Focal seizures are limited to one
hemisphere and have focal motor activity, autonomic or even behavioural characteristics. Focal seizures
can develop into generalised seizures. Reactive seizures look similar to epileptic seizures but are
triggered by a toxin or metabolic disturbance and are often reversible. In contrast, syncope, paroxysmal
dyskinesia and idiopathic head tremor do not have epileptic seizure activity. When you obtain the history
or observe an episode, attempt to characterise it according to the above definitions. If the patient is not
actively seizing, it will help you correctly classify the type of episode.

The phases of a seizure are prodrome, ictus and post-ictus. Prodrome potentially helps caregivers detect
upcoming seizures where 60% of owners in one study believed they could predict a seizure by the
behavioural changes in hours to days before the seizure. Ictus is where the seizure activity is visible, and
the phase after ictus, the postictal phase, is where regular brain activity is restored. Because a seizure is
located in the forebrain, the postictal phase is characterised by forebrain signs such as disorientation,
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compulsive walking, ataxia and blindness. These postictal signs for half of the dogs last for 1 to 30 mins
for 20% of the dogs up to 1 hour and the remainder over 1 hour, most of which are less than 2 hours.

Status epilepticus is pragmatically defined as 1) a prolonged seizure that lasts for more than 5 minutes of
continuous seizure activity or 2) two or more seizures without recovery of consciousness between the
seizures. For both 1 and 2 the normal mechanisms to terminate a seizure fail. Cluster seizures are two or
more self-limiting seizures in 24 hours. Once the initial anti-seizure medications are given without
cessation of the seizure and the seizure has lasted for over 30 minutes, it is classified as refractory to
medication. This is also the time point where neuronal injury begins. The longer a convulsive seizure
persists, the greater the metabolic consequences and demand for energy, resulting in hyperlactatemia
and acidosis. After 20-40 minutes, cardiovascular compensatory mechanisms fail, resulting in a decline in
blood pressure, further causing decreased cerebral perfusion and oxygenation and a decrease in
available glucose. During a prolonged seizure over 20-40 minutes, excitatory glutamate receptors
(primarily NMDA) are upregulated. Simultaneously to increased excitation, the inhibitory GABA-A
receptors are internalised, resulting in a lack of response to medications targeting the GABA-A receptors
(benzodiazepines; diazepam and midazolam and barbiturates).

First-line treatments with intravenous (IV) catheter.
Seizure duration: 5-10 minutes.

Midazolam IV or intranasal (IN) (with mucosal administration device(MAD)):0,2mg/kg, can be repeated
twice at a minimum of 2-minute intervals. If the seizures stop but relapse within 10 min, a third dose is
followed by a continuous rate infusion (CRI) of 0,2-0,5 mg/kg/hour).

Second-line treatment.
If seizures continue 10 — 30minutes:
Add levetiracetam 60mg/kg IV followed by 30mg/kg g8h

If phenobarbital-naive: Add phenobarbital 3 - 5mg/kg IV every 20 mins or when the patient seizures to
achieve a maximum dose of 20mg/kg.

If not phenobarbital naive: Obtain phenobarbital serum levels, then decide on dosage.
Add fosphenytoin IV 15mg/kg (dogs only)

Third-line treatment.

If seizures continue >30minutes:

Ketamine 5mg/kg IV followed by a CRI 0.1-0.5mg/kg/hour, increase CRI until termination of seizure
activity.

Add dexmedetomidine 0.5ug/kg followed by CRI 0.5-3.0mcg/kg/h increase until termination of seizure
activity.
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If there is no response, propofol IV: 1-6mg/kg bolus for induction followed by 0.1-0.6mg/kg/min CRI
(caution with cats!)
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OSMOTHERAPY IN BRAIN OEDEMA - CURRENT EVIDENCE OF PRACTICE
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Learning objectives:
- Know the pathophysiology and clinical signs of increased intracranial pressure
- Understand the mechanism of action and adverse effects of mannitol and hypertonic saline

- Review the relevant human literature and guidelines

Proceeding:

Cerebral oedema is a pathological focal or diffuse swelling of the brain where fluid accumulates either
within the brain cells or in the interstitial space of the brain. Cerebral oedema results from localized
inflammation, vascular changes, disrupted cellular metabolism or disturbance of the blood-brain barrier.
Brain oedema and increased intracranial pressure can occur secondary to traumatic brain injury,
inflammatory or infectious brain disease, status epilepticus, intracranial neoplasia, intracranial
haemorrhage, ischemic stroke or hepatic encephalopathy. Cerebral blood flow depends on cerebral
perfusion pressure (CPP). CPP is calculated as mean arterial pressure (MAP) minus intracranial pressure
(ICP). The Monro-Kellie doctrine states that the skull is a rigid structure occupied by brain parenchyma,
cerebrospinal fluid, and blood. As the skull cannot expand, an increase in one of these components must
be accompanied by a decrease in one or both of the other components to maintain the same intracranial
volume. In human medicine, intracranial pressure monitoring is recommended to guide therapy,
however, in veterinary medicine, intracranial pressure monitoring is not generally used and the diagnosis
of increased intracranial pressure is based on neurological examination. Clinical signs of increased
intracranial pressure include deteriorating neurological status, Cushing's reflex and papilledema.
Modified Glasgow Coma Score can be used in assessing the progress of the neurological status of a head
trauma patient. Hyperosmolar agents mannitol and hypertonic saline are both used in an attempt to
reduce increased intracranial pressure. Mannitol is a sugar alcohol that comes as a 10% or 20% solution.
Mannitol lowers increased intracranial pressure via two different mechanisms: Initially (within minutes)
there is a plasma expansion that reduces plasma viscosity leading to improved blood flow in the
cerebrum. Compensatory vasoconstriction develops in the brain areas with intact autoregulation, which
reduces intracranial pressure. Mannitol also reduces cerebral oedema by creating an osmotic gradient
between plasma and brain, drawing water from the brain parenchyma into the vasculature. Known
adverse effects of mannitol are hypernatraemia, metabolic acidosis, hypovolaemia, hypotension, renal
failure, allergic reactions and rebound increase in intracranial pressure. In a similar way to mannitol,
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hypertonic saline increases the osmotic gradient between the brain and the blood, pulling water from
the brain parenchyma to the intravascular space. It also improves cardiac output and intravascular
volume and has beneficial vasoregulatory and immunologic effects. Potential adverse effects include
osmotic demyelination syndrome or central pontine myelinolysis, renal insufficiency, haematological
abnormalities, fluid overload, electrolyte abnormalities and rebound increased intracranial pressure. An
ideal hyperosmotic agent in traumatic brain injury should simultaneously lower ICP and maintain or
improve CPP given the brain’s autoregulation may be lost in the injured brain. Mannitol is typically
considered the gold standard medical treatment for increased intracranial pressure in people. There are
several studies published in people comparing the effect of mannitol and hypertonic saline mainly in
cases of traumatic brain injury, however, the heterogeneity of the studies and small patient numbers
make drawing definitive conclusions difficult. Studies comparing these agents in other conditions causing
increased intracranial pressure are sparse. Osmolar loads must be similar to make a valid comparison
between hypertonic saline and mannitol groups. Most of the studies that compared similar osmolar
loads of hypertonic saline and mannitol in traumatic brain injury patients found that both agents
reduced increased intracranial pressure, but hypertonic saline had a more pronounced and prolonged
effect compared to mannitol. There is also some evidence of better improvement of cerebral perfusion
pressure in patients treated with hypertonic saline. Hypertonic saline may also have a better safety
profile, which may be an important factor when selecting a hyperosmolar agent. The Brain Trauma
Foundation’s Guidelines for the Management of Severe Traumatic Brain Injury do not give any
recommendations for the use of hyperosmolar agents in traumatic brain injury given the lack of concrete
evidence to suggest one over the other. A recent European-wide study showed that trauma centre
preference for hyperosmolar agent was a bigger driver than patient characteristics when selecting which
agent to use. Given the lack of concrete evidence on what hyperosmolar agent to use in which patients,
a multicentre randomized trial of mannitol and hypertonic saline in severe traumatic brain injury and
intracranial hypertension is currently ongoing in the UK to try to address this debate. Unfortunately, to
date, there are no veterinary studies comparing the efficacy of mannitol and hypertonic saline in
increased intracranial pressure.
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DISORDERS OF AMBULATION IN THE ER, PART I: OBSERVATION, EXAM NUANCES AND SORTING OUT
SYSTEMS

Christopher Mariani !
! North Carolina State University, Clinical Sciences, Raleigh, United States

Learning objectives:

- Describe the utility and key components of a gait examination, and the main abnormalities that might
be observed

- Describe the different types of ataxia
- List the components of the neurological examination most important to assessment of these patients

- Given an animal with a gait abnormality, localize the problem to the appropriate body system and, if
applicable, region of the nervous system

Proceeding:

Small animals commonly present to the emergency room for difficulty walking and these difficulties can
take a variety of forms. Observation of the animal and the gait examination are paramount in confirming
where a problem with ambulation is originating from and in localizing it to the correct region of the
nervous system or alternatively, to another body system (e.g., orthopaedic). Identifying the body system
and anatomic structures responsible are critical to recommending subsequent diagnostic testing,
therapy, and possibly referral to the appropriate specialist. The most critical steps in this evaluation are
careful observation of the animal’s gait, and the neurologic and orthopaedic examinations.

Gait Examination

Gait examination is arguably the most important part of the evaluation of patients with ambulation
difficulties, but it is also the portion of the exam that is most often neglected by veterinary practitioners.
Honing one’s observational skills are a key early step in the successful management of these patients.
The animal should be evaluated while walking towards and away from the examiner and should also be
observed from the side. If the animal is unable to stand or bear weight, adequate support of the limbs in
guestion should be provided while assessing the ability of the animal to voluntarily advance its limbs,
bear weight, and move in a coordinated manner. Several abnormalities may be detected during the gait
examination. These include:
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Ataxia: incoordination characterized by a failure to walk or move the limbs in a straight line, crossing of
the limbs over the body midline, and possibly stumbling and falling. Ataxia indicates neurologic
dysfunction and may be caused by involvement of several areas of the nervous system.

Sensory (proprioceptive) ataxia: Lesions of the peripheral sensory nerves, spinal cord or brainstem
commonly cause incoordination. Spinal cord and brainstem lesions are typically accompanied by paresis
(see below). Peripheral sensory nerve lesions are very rare in veterinary patients.

Cerebellar ataxia: Cerebellar lesions can cause a profound ataxia characterized by dysmetria
(hypermetria and hypometria), and intention tremors. Animals with pure cerebellar lesions maintain
good strength without obvious paresis.

Vestibular ataxia: Characteristic incoordination typified by leaning, drifting, stumbling, falling, and
occasionally rolling to one side. Frequently accompanied by a head tilt, nystagmus, and possibly
positional ventral strabismus.

Paresis: incomplete voluntary movement, or muscular weakness. On the gait exam, this is characterized
by scuffing of the nails, dragging of one or more limbs, a short-strided gait, or rapid tiring with
activity/exercise. Paresis denotes dysfunction of the nervous (motor) or muscular systems.

Lameness: Inability or reluctance to bear weight on one or more limbs. Lameness often indicates a lesion
in the long bones, joints, tendons, or musculature (i.e., orthopaedic disease), although entrapment or
compression of a nerve or nerve root can also lead to lameness (known as a “root signature”).

Orthopaedic Examination

Orthopaedic examination should include careful examination of the affected and normal limbs,
evaluating the long bones, joints, tendons and musculature. Joints are palpated for evidence of effusion
and pain, and flexed and extended for evidence of instability, excessive or restricted motion, and pain.
Long bones and tendons are palpated for evidence of swelling or pain. Muscles are palpated to assess
tone, atrophy or hypertrophy, and for evidence of pain.

Neurologic Examination

A thorough neurologic examination is an important part of the evaluation of animals with gait
dysfunction. However, particular attention should be paid to gait examination (see above), assessment
of postural reactions, segmental spinal and brainstem reflexes, and muscular and spinal palpation.

Postural reactions: These include tests such as proprioceptive placing (“conscious proprioception”),

hopping, hemistanding, hemiwalking, wheelbarrowing, and the extensor postural thrust. A convincing
postural reaction deficit definitively indicates a lesion within the nervous system.

Segmental spinal and brainstem reflexes: Convincing reflex deficits indicate dysfunction of the peripheral
or cranial nerves, associated brainstem or spinal cord segments, or neuromuscular junction.

Muscular and spinal palpation: Palpation of the spine for evidence of pain or discomfort is an important
part of the examination. Pain may be a sign of a lesion affecting the spine itself or referred from adjacent
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nervous system or muscular structures (e.g., nerve roots, meninges). Assessment of muscles for pain or
atrophy is also important.
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DISORDERS OF AMBULATION IN THE ER, PART Il: DIAGNOSTIC AND THERAPEUTIC MANAGEMENT

Christopher Mariani !
1 North Carolina State University, Clinical Sciences, Raleigh, United States

Learning objectives:

- Given a dog or cat with a complaint of difficulty walking, generate a list of differential diagnoses for the
patient

- Describe the utility of spinal radiographs for these patients and discuss the radiographic findings
expected for intervertebral disk disease, diskospondylitis, spinal trauma and spinal tumours

- Given a dog or cat with a complaint of difficulty walking, generate a diagnostic plan for the patient in
the emergency room setting

- Discuss the indications, likely diagnostic testing options and benefits of referral for animals with
disorders of ambulation

Proceeding:

This talk will build upon the concepts introduced in the preceding talk. After sorting out a likely body
system and (potential) region of the nervous system, emergency clinicians need to develop a list of
potential differential diagnoses and usually take at least some preliminary steps in ruling in or ruling out
these disease processes. We will focus on practical diagnostic testing that can be performed in a
standard ER environment, deciding which cases would ideally benefit from more specialized diagnostics
(and possible referral) and finally, therapy within the emergency environment.

Generation of a Differential Diagnosis

When generating a list of differential diagnoses, it is critical to take several aspects of the patient and
their presentation into account. These include the signalment, the onset and progression of clinical signs,
the presence of pain (on spinal palpation), and any lateralization of the signs noted.

The region of the nervous system affected, as defined by the neurological examination and subsequent
neurolocalization, is another important factor in compiling potential etiologies. Although there are some
disorders that can occur anywhere along the spine, others are restricted to specific areas (e.g.,
atlantoaxial subluxation, lumbosacral disease), while others may have a predilection for certain areas
(e.g., diskospondylitis).

Diagnostic Testing
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Diagnostic tests chosen depend on the results of the gait, orthopedic, and neurologic examinations,
index of suspicion of disease, severity of presentation and financial constraints of the owner.

Orthoapedic disease

Radiographic examination of the appendicular skeleton is a useful and relatively low-cost diagnostic test
to identify a number of disease processes. In some cases, advanced diagnostic imaging such as
radionucleotide imaging (bone scan), computed tomography (CT), or magnetic resonance imaging (MRI)
may provide additional information and are more sensitive than survey radiography. Collection of a
sample of joint fluid is usually diagnostic for polyarthritis.

Neurological or neuromuscular disease

Survey radiographs of the spine are useful to detect diskospondylitis, intervertebral disk disease, and
lytic vertebral tumors. CT and MRI are frequently used to identify spinal cord compression or
inflammation secondary to intervertebral disk disease, meningomyelitis, central or peripheral nervous
system neoplasia and vertebral tumours. Cerebrospinal fluid (CSF) analysis is used to document
inflammation within the CNS. Electrodiagnostic testing (e.g., electromyography [EMG], nerve conduction
velocity, repetitive nerve stimulation, spinal evoked potentials) is particularly useful in documenting
evidence of peripheral nerve or neuromuscular disease, and occasionally myopathic diseases. Muscle
biopsy with or without nerve biopsy is effective in confirming neuropathic or myopathic disease and in
further defining potential aetiologies.

Therapeutic Intervention

A discussion of treatment of all the conditions outlined in this talk is outside the scope of these
proceedings. However, a few relevant points of therapy can be highlighted. Directly addressing the
underlying disease process is the ideal goal of any therapeutic strategy, and may involve surgical
correction (e.g., cranial cruciate ligament repair, hemilaminectomy for intervertebral disk removal) or
medical therapy (e.g., immunosuppression in animals with polyarthritis). Where correction of the
underlying condition is not possible, palliation of the signs associated with the disease (often pain) is
warranted.

Opioids and nonsteroidal anti-inflammatory drugs (NSAIDs) are often effective against the acute pain
associated with trauma or operative interventions. NSAIDs are frequently used with chronic orthopaedic
conditions and although they can provide some relief in animals with neuropathic pain, this drug class is
often not the most effective in this scenario. Muscle relaxants (e.g., diazepam or methocarbamol) are
useful in animals with intervertebral disk disease or neoplasia causing nerve root irritation, as much of
the pain in these conditions is associated with muscle spasm. Gabapentin and pregabalin are some of the
most effective drugs for neuropathic pain, and act through inhibition of voltage-gated calcium channels.
Finally, the NMDA receptor antagonists ketamine and amantadine can be useful in acute and chronic
scenarios respectively for the control of the “wind-up” phenomenon. A multimodal therapeutic strategy
using several drugs and other interventions often works best for animals with significant pain as part of
their clinical presentation.
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DISORDERS OF AMBULATION IN THE ER, PART Ill: VIDEO CASE EXTRAVAGANZA!

Christopher Mariani !
1 North Carolina State University, Clinical Sciences, Raleigh, United States

Learning objectives:

- Discuss various presentations for animals with ambulation disorders and how these relate to likely
underlying etiologies

- Select appropriate diagnostics for different case presentations and describe their utility
- Generate a diagnostic plan for a case presenting with ambulation difficulties

- Generate a therapeutic plan for a case presenting with ambulation difficulties

Proceeding:

In this talk, a series of cases will be presented, including signalments, presenting complaints and
examination videos. We will work our way through these cases together, discussing exam abnormalities,
likely differential diagnoses, and appropriate diagnostic and therapeutic management, utilizing the
concepts presented in the first two sessions. Results from diagnostic testing will also be presented.
Audience participation will be a key part of this session, so come prepared to contribute and have some
fun!

Clinical Presentations
Most clinical cases will fit into one of the presentations and disease categories listed below.
Acute lameness

Acute lameness is most often associated with orthopaedic disease. Evidence of joint or soft tissue
swelling or effusion, long bone fracture, or joint instability on orthopaedic examination increases the
index of suspicion or confirms the diagnosis. However, a neurologic aetiology is possible, and is seen
most often as a “root signature” secondary to nerve root compression by a herniated intervertebral disk.
Neck or back pain, ataxia and paresis suggest nervous system involvement.

Orthopedic disorders

Ligament tear or rupture (e.g. cranial cruciate). Muscle strain. Long bone fracture. Panosteitis.
Hypertrophic osteodystrophy.

Neurologic disorders
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Intervertebral disk disease. Lumbosacral stenosis
Chronic lameness

Chronic lameness is also most often orthopaedic in nature, and the aetiology is confirmed by similar
means. However, neurologic aetiologies can certainly lead to similar gait dysfunction. A chronic lameness
(particularly involving a thoracic limb) that is unresponsive to NSAIDs should raise concern for a
peripheral nerve sheath tumour.

Orthopedic disorders

Osteoarthritis. Ligament injury. Bone neoplasia. Neurologic disorders.

Peripheral nerve sheath tumor. Intervertebral disc disease. Lumbosacral disease.
Acute ataxia & paresis

Although paresis can occur secondary to myopathic disorders, ataxia signifies involvement of the
nervous system. These two gait abnormalities frequently occur together with disorders involving the
spinal cord or brainstem.

Spinal cord disorders

Intervertebral disc disease. Meningomyelitis. Neoplasia (vertebrae, meninges, nerve roots, etc.) Vascular
myelopathies. Diskospondylitis. Atlantoaxial subluxation. Cervical spondylomyelopathy (Wobbler
syndrome). Congenital anomalies. Spinal cord trauma. Brainstem disorders

Meningoencephalitis. Neoplasia. Stroke
Acute ataxia without paresis

It is possible for many of the spinal cord disorders to present with ataxia as the sole or predominant
clinical sign. Disorders of other regions of the nervous system may lead to ataxia as the primary gait
abnormality, including peripheral vestibular or cerebellar lesions.

Spinal cord disorders
Similar to those listed above
Peripheral vestibular disorders

Otitis media-interna. Idiopathic vestibular syndrome(s) Neoplastic disease involving the vestibular nerve
or inner ear. . OtotoxicosisCerebellar disorders

Similar to brainstem disorders (above)
Acute paresis without ataxia

Again, although they usually occur together, it is possible for spinal cord lesions listed above to show a
predominant paresis without obvious ataxia; it may also be difficult to appreciate ataxia in animals that
are recumbent. However, scenarios where the paresis is truly without accompanying ataxia can occur,
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such as in the caudal lumbar spine/lumbosacral region (caudal to the termination of the spinal cord,
where disease affects the nerve roots) or in diseases that affect the neuromuscular system (motor unit:
peripheral nerve, neuromuscular junction and muscle).

Caudal lumbar or lumbosacral disorders

Lumbosacral disease.

Many of etiologies listed above under spinal cord disorders

Neuromuscular disorders

Acute polyradiculoneuritis. Botulism. Tick paralysis (regional). Snake envenomation (regional)
Stiff, short-strided gait

A stiff, short-strided gait may occur in single or multiple limbs due to either pain or paresis. A number of
etiologies can potentially cause this presentation, and careful orthopaedic and neurologic examinations
are required to sort these out.

Orthopaedic disorders
Polyarthritis. Panosteitis. Hypertrophic osteodystrophy. Neurologic/neuromuscular disorders

Myasthenia gravis (pelvic limbs or all four limbs) Polymyopathy. . Polyneuropathy. Lumbosacral disease
(pelvic limbs only). C6-T2 lesion (IVDD, cervical spondylomyelopathy; thoracic limbs only)
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ERAS® FOR VETERINARY EMERGENCY AND CRITICAL CARE: TIME FOR ACTION

Angela Briganti*
! Department of Veterinary Sciences, University of Pisa, Pisa, Italy

Learning objectives:

- The lecture will describe the cornerstones of the ERAS® approach and the methods used to build a
specific ERAS® protocol for veterinary emergency laparotomy surgery and the results obtained by its use.
The lecture will also focus on the difficulties encountered in the application of the ERAS® protocols in 2
different clinical settings.

Proceeding:
ERAS®

The Enhanced Recovery After Surgery (ERAS®) program is a multimodal perioperative care pathway
composed of evidence-based interventions to optimize perioperative management of patients
undergoing major surgical procedures. ERAS® has been developed over the past 20 years in human
medicine and its main objective is to improve patient outcomes after surgery.

ERAS® objective are to maximize pain control, optimize fluid balance and minimize perioperative
metabolic stress thereby accelerating recovery after surgery and decreasing convalescence time.
Application of ERAS® protocols in surgery patients has demonstrated a reduction in hospitalization
length and postoperative complications rate in different kind of surgeries. ERAS® protocols have also
been used in emergency patients and have resulted in a faster postoperative return to normal function
and lower risk of overall complications.

Emergency abdominal surgery is a common procedure in both veterinary and human medicine. In
human medicine, emergency surgery accounts for 11-15% of all total surgeries, however, it is responsible
for almost 50% of all postoperative deaths and 30% of all surgical complications.

How to insert an ERAS® protocol in the clinical activity? The first key point of the ERAS® is the
multidisciplinary approach and the construction of specific pathways for specific procedures or patients.
Having a pathway with defined measurable components facilitates improvement and allows comparison
of processes and outcomes between different practitioners and centers. An important component for
improving care is mortality review which is a standard part of any audit and quality improvement
programs.

The systematic evaluation of the specific risks of some patients or procedures is fundamental to build a
personalized ERAS® protocol. Using a structured approach to review all laparotomy deaths can provide
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thematic insights into system, teamwork and communication issues and enable sharing and
categorization of harming events, and development of areas of improvement. Then, the approval of the
protocol by all the professional figures involved (intensivist, anesthetist, internist, surgeon, critical care
nurse, etc.) is crucial to build a protocol that can be easily applied. The use of an ERAS® protocol
designed for a different facility can lead to great problems in the feasibility and applicability of the
protocol. A key point of the ERAS® protocol is that the pathway needs to be followed entirely, in order to
be effective in reducing morbidity and mortality.

The application of the ERAS® protocol involves the establishment of a check list that identifies three
different perioperative moments: preoperative, intraoperative and postoperative. Specific end points
and actions are set for each phase.

Such an approach has been shown to improve outcomes for very high-risk patients, increasing awareness
of the specific risks of critical and emergent patients.

We decided to build a specific ERAS® for laparotomy emergency surgeries. First, we did a retrospective
study to identify the perioperative factors associated with death. Then we did a prospective study in
which we applied the pathways decided for laparotomic emergency surgeries.

ERAS® significantly improved outcomes in two different hospitals providing evidence of external validity
of the use of this approach to reduce mortality and complications after emergency laparotomy in dogs.

References:
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PANS : A NEW MEDICAL ENTITY ?

Maxime Cambournac !
! Centre hospitalier vétérinaire Fregis, Emergency and Critical Care, Gentilly, France

Learning objectives:

- Knowing the clinical entity PANS

- Being able to characterize clinical features

- Being able to identify what differentiates PANS from hepatic encephalopathy

- Listing the different treatments

Proceeding:

Normal detoxification depends on the passage of blood from the intestines into the liver. In the case of a
hepatic shunt, blood from the intestines bypasses the liver and flows directly into the systemic
circulation. In the past, complete ligation was the treatment of choice of extrahepatic shunts. In recent
years, gradual occlusion methods have become popular in an attempt to minimize the risk of
perioperative complications. Advances in veterinary medicine now offer new alternatives in the
treatment of hepatic shunts, especially with the use of endovascular occlusion in the treatment of
intrahepatic shunts. Reported complications after shunt surgery include portal hypertension,
hypothermia, thrombosis, and seizures.

Referred by a variety of terms, probably reflecting the variety of clinical presentations, post attenuation
neurologic signs (PANS) is a poorly understood and potentially devastating complication after surgical
attenuation of congenital portosystemic shunts. With a reported incidence varying from 3 to 8%, this
clinical syndrome includes seizures, but also blindness, ataxia, abnormal behavior, tremors and
twitching. Initially, PANS were thought to be an evolution or degradation of the initial pre-surgical signs,
as it shares some similarity with signs of shunt. As stated by Mullins et al, the refractory nature of PANS
in some cases compared with those observed preoperatively suggests an alternative etiology than simply
continuation of preoperative seizures associated with hepatic encephalopathy in the early postoperative
period®. While frequently compared, in cases of PANS, blood glucose, ammonia and electrolytes are
normal. Differentiated features of PANS include refractoriness to antiepileptic drugs, and occurrence of
seizures when absent before surgical attenuation. Occurrence of new neurologic signs, in the absence of
pre-surgical neurological disorders represents around 70% of cases. Among pathophysiological theory,
abnormal brain blood flow or preexisting brain disease have been suggested, but not validated yet.
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Abnormal intrahepatic vasculature development and electrolyte variation, sometimes within the normal
range, are the two mechanisms advocated to date.

As PANS remain a complex medical entity, treatment recommendations are variable, and without a
randomized control trial, best options are still unknown. In the largest study, on cats, phenobarbital was
the first line of treatment, and the most effective. Among other treatments, the number of patients is
too small to draw conclusions at this time. In one case report, a cat has been treated successfully with
therapeutic plasma exchange, suggesting homeostasis dysregulation. As prevention is frequently the key,
attempting administration of prophylactic antiepileptics remains unsuccessful at this time2. While signs
might be frequent and require intensive care, survival to discharge has been reported to vary from 25 to
100%. Neurologic outcome at discharge is variable, with half of them presenting persistent sign such as
ataxia, blindness, tremors, disorientation, circling or abnormal gaits®. In one study in dogs, sighs mostly
resolved within a 6-month period post-discharge.
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VETERINARY ARDS AND REFRACTORY HYPOXEMIA- A REVIEW

Anusha Balakrishnan ?
1 Veterinary Emergency Group, Veterinary Emergency Group, White Plains, United States

Learning objectives:

The goal of this session is to briefly review the pathophysiology of acute lung injury and ARDS as well as
the updated nomenclature in humans with the Berlin definitions. This will be followed by a brief review
of current veterinary evidence and efforts to develop updated veterinary definitions. The last section of
this talk will focus on refractory hypoxemia and some strategies including novel modes of ventilation to
address this.

Proceeding:

Acute respiratory distress syndrome (ARDS) is a devastating clinical condition documented in both
humans and veterinary patients that is associated with a per-acute onset of respiratory distress. ARDS is
characterized by severe hypoxemia and bilateral diffuse alveolar infiltrates seen on thoracic radiographs
that are not caused by left atrial hypertension or hydrostatic pulmonary edema.

Most recently, the Berlin Definition of ARDS was proposed in people and major changes represented
with these definitions included the addition of a definitive time frame for onset of clinical signs, removal
of the criterion for pulmonary artery wedge pressure, and addition of a minimum level of positive end-
expiratory pressure (PEEP) as well as mutually exclusive thresholds of PaO2/FiO2 to stratify patients
based on the severity of ARDS (mild, moderate, and severe). The term “Acute Lung Injury” was removed
from these definitions and is no longer used in people.

Etiology and Pathogenesis

The etiology of ARDS in small animals is equally multifactorial, and several risk factors, including
aspiration pneumonia, sepsis, SIRS, trauma, smoke or aerosolized toxin inhalation, near-drowning and
pancreatitis have all been reported in small animals.

ARDS represents a vicious cycle of lung injury that begins with an acute insult (either pulmonary or
extrapulmonary) that causes activation of alveolar macrophages. Release of cytokines and chemokines
by the alveolar macrophages causes a further inflammatory cascade by activating circulating neutrophils
and an ongoing release of inflammatory mediators. This cascade, while intended to address the primary
insult or pathogen, also has the effect of causing injury to the alveolar-epithelial barrier. Perhaps most
importantly, the alveolar type-Il pneumocytes that secrete surfactant and play a vital role in ion-
transport mediated clearance of fluid, are damaged, effectively causing denudation of the alveolar
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basement membrane. This ultimately leads to flooding of the alveolar spaces with protein-rich fluid, due
to the loss of the normal mechanisms limiting lung permeability. This fluid accumulation represents the
exudative phase of ARDS and sets the stage for progressive alveolar injury, collapse and derecruitment,
and ultimately, a precipitous decline in gas exchange. In most small animals diagnosed with ARDS, this is
the stage that represents the highest likelihood of mortality or humane euthanasia, often due to the
magnitude of intensive respiratory support that is necessary during this time.

The next stage of the pathogenesis of ARDS in animals that survive the exudative phase represents the
proliferative phase. This is the stage where pathogens and damaged host cells are cleared from the
alveolar space, damaged alveolar epithelial regrowth and differentiation occurs back into type | and type
Il alveolar pneumocytes, and then ultimately recovery and normalization of gas exchange. If this stage is
prolonged, ongoing inflammation and proliferation of fibroblasts may cause long term fibrosis and
scarring in some patients.

Mechanical Ventilation in Patients With ARDS

Mechanical ventilation in patients with ARDS allows for the application of positive pressure breaths and
ultimately, can help to relieve respiratory distress, improve gas exchange and oxygenation, reduce
hypercapnia and concomitant respiratory acidosis and allow for interventions targeted at resolving
underlying disease, while reserving and managing respiratory muscle fatigue.

The prognosis and outcomes for small animals undergoing MV is well described in veterinary literature.
Depending on the study, between 30% and 62.5% of dogs undergoing MV for various reasons survive to
discharge. Mechanically ventilated cats have been shown to have considerably worse outcomes with
between 15% and 42% of patients surviving to discharge, although a study evaluating mechanically
ventilated cats with congestive heart failure showed a higher survival of 66%. However, when it comes to
ventilation for ARDS, outcomes are considerably worse across both dogs and cats, reflecting that this is a
much more challenging and heterogenous clinical entity overall, with no definitive therapies that are
currently available. The median duration of MV in small animals with ARDS is between 15-44 hours and is
likely unfortunately heavily impacted by high euthanasia rates and pet-owner financial constraints, given
that MV and the associated ICU care needed for these patients can typically be quite cost-prohibitive.

An important aspect of managing patients with ARDS on the ventilator is using positive end-expiratory
pressure (PEEP). PEEP, when used appropriately, can help splint open and recruit alveolar units at the
end of expiration and prevent collapse from atelectasis. This can potentially help to minimize
atelectrauma, which is the shear injury resulting from cyclical opening and closing of alveoli. While high
levels of PEEP can be deleterious and potentially cause cardiovascular compromise or alveolar
overdistension, careful use of PEEP remains a cornerstone of ventilatory management of ARDS.

Refractory Hypoxemia

When is hypoxemia defined as refractory? Unfortunately, no standard definition exists, but it is defined
in most human studies as a Pa0,/FiO; ratio <150 while on a PEEP of 5cm H,0 or higher. Strategies to
manage refractory hypoxemia include:

1) Ventilatory Modes:
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- ARDSNet vs Open Lung Approach

ARDSNet Approach: Based on seminal ARMA trial in 2000, this approach advocates:
Low tidal volume (6 mL/kg)
Limit Pplat to <30 cm H,0

Focuses on three things: 1) Protecting the “baby lung” that is open and avoiding overdistension of the
lung that is open at FRC, 2) “Resting” the dependent and edema-filled collapsed lung by keeping it out of
the respiratory cycle 3) Stabilizing the “in-between” alveoli by applying PEEP

The basic goals of the Open Lung Approach, on the other hand, are:

Open the whole lung with the required pressure

Keep the lung open with PEEP levels above the closing pressure

Maintain optimal gas exchange at the smallest possible pressure levels to optimize CO2 removal
This approach may utilize much higher plateau pressures than recommended by ARDSNet
Modes of ventilation which have been explored in ARDS patients include:

1) Inverse ratio ventilation

2) Airway pressure release ventilation

3) High frequency oscillatory ventilation

2) Prone Positioning:

This has been extensively studied in people. The added benefit of this is unknown in veterinary patients.
Potential benefits include:

Improvement in ventilation-perfusion matching

More effective regional ventilation patterns

Reduced compression of small airways from the chest and heart
3) Use of Neuromuscular Blockers:

These have been studied in several large studies of patients with ARDS. A recent meta-analysis published
in 2021 showed that NMBs were associated with significantly improved PaO2/FiO2 ratios at 48 hours
with a reduced incidence of barotrauma and a lower 21 to 28-day mortality, with no effect on 90-day
mortality.

Prognosis
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ARDS remains a challenging condition to manage in the ICU. Mortality rates in people remain at
approximately 35—40% despite improved management and changes in mechanical ventilation practices.
Several therapeutic strategies for ARDS in recent years have been evaluated, including pharmacologic
interventions and mechanical ventilation techniques. High flow oxygen therapy also became more widely
used in humans with ARDS during the recent pandemic. Of these multitude of approaches evaluated, the
most promising one that has been shown repeatedly to improve outcomes in people with ARDS remains
the concept of low tidal volume (Vt) ventilation (also known as lung protective ventilation).

There is limited veterinary literature on ARDS in small animals and the overall prevalence of ARDS in dogs
and cats is largely unknown. There are some small retrospective studies evaluating the clinical course of
disease and a handful of case reports, and some studies that document necropsy findings in these
patients. A 2007 study evaluating positive pressure ventilation in dogs and cats reported ARDS in 16% of
patients ventilated for hypoxemia unresponsive to oxygen supplementation. In that study, patients with
ARDS had the lowest survival rates of all pulmonary disease processes (8.33%). Overall survival to
discharge across all these studies remains low (0-16%). More recently, a few case reports have
documented patients surviving with newer modes of ventilation such as airway pressure release
ventilation, or the use of neuromuscular blockade.

Prognostic indicators for survival to discharge and successful weaning from mechanical ventilation have
been well described in people with ARDS, but very little information on this exists in dogs and cats, given
the relatively small number of patients surviving to discharge that have been described in the veterinary
literature. In a retrospective study evaluating mechanically ventilated dogs and cats, the oxygenation
index, which is a measure of oxygenation that accounts for the mean airway pressure in a ventilated
patient along with PaO; and FiO; was found to predict the likelihood of weaning in this general
population, although the specific utility of this marker in the subset of dogs and cats with ARDS was not
noted. The oxygen saturation index (which replaces the PaO, with SpO, in the oxygenation index) was
also found to be predictive of likelihood of weaning in this study and has been shown correlated with
oxygenation index in human ARDS patients.

Conclusion

ARDS is a severe, life-threatening condition that is increasingly recognized in small animals and can be
precipitated by a number of diverse risk factors, both pulmonary and extrapulmonary. Management of
ARDS relies on aggressive respiratory support and treatment of underlying diseases, but despite this, the
prognosis for dogs and cats with ARDS remains poor.
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GARY STAMP MEMORIAL LECTURE: HIGH FLOW OXYGEN THERAPY: BEYOND TREATMENT OF
HYPOXEMIA

Céline Pouzot-Nevoret *

1SIAMU, VetAgro Sup, Université de Lyon, Unité de Recherche APCSe, SIAMU (ICU), VetAgro Sup, Marcy
I'Etoile, France

Learning objectives:
- To list the physiological effects of HFOT
- To describe the clinical applications of HFOT in dogs and cats

- To calculate and use clinically applicable index as ROX index to predict success or failure of HFOT

Proceeding:

High flow oxygen therapy (HFOT) entails the delivery of heated and humidified oxygen at flow rates
exceeding the patient's peak inspiratory flow rate. Unlike conventional oxygen delivery techniques (COT),
such as nasal cannula or oxygen cages, HFOT delivers a precisely regulated blend of oxygen and air,
ensuring optimal respiratory support while minimizing discomfort and drying of the respiratory mucosa.

Few data are available in dogs, and even less in cats. Current practices describe that HFOT is delivered via
specific nasal cannulas, at flow rates between 1 to 2 L/kg/min. Those specific nasal cannulas should
ideally be 50% or less of the diameter of the nares. Nowadays, the beneficial use of HOT in hypoxemic
patients makes no doubts, and HFOT has been showed to rapidly improve oxygenation parameters in
dogs nonresponding to conventional oxygen therapy.

However, HFOT is explored in human medicine for other indications than hypoxemia, and some data are
now available in dogs and cats. After a quick description of the physiological effects of HFOT and use in
hypoxemic patients, this lecture will review other uses of HFOT and describe clinically applicable index
that can be used by the clinician to predict failure or success of HFOT in hypoxemic patients.

Indications of HFOT beyond correction of hypoxemia
Post-extubation period

Post-extubation respiratory insufficiency is a current complication following weaning from mechanical
ventilation. In human medicine, HFOT has been associated with reduced post-extubation respiratory
failure and increased PaO2 compared to conventional oxygen therapy (COT) and has been showed to be
non-inferior to non-invasive ventilation regarding reintubation rate.
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In dogs, the use of HFOT in the recovery period has been studied by Jagodich et al. (2020) in 5
brachycephalic dogs with signs of upper airway obstruction. Application of HFOT reduced dyspnea scores
in this population, and interface was well adapted to the brachycephalic face.

No data are available on the post-extubation effects of HFOT in a population of dogs and cats after
mechanical ventilation, but human literature and preliminary results in dogs encourage the use of this
technique.

During procedural sedation/anaesthesia

Sedation/anaesthesia in dyspneic patients can be challenging, delaying diagnostic or therapeutic
procedures. In people, the use of HFOT during sedation has shown to reduce the risk of hypoxemia and
increase the minimum oxygen saturation, whatever the procedure, FiO2, or risk-profile of the patient.

In dogs, HFOT has been described in 4 dogs during bronchoscopy, showing no complication, but couldn’t
show prevention of hypoxemia. In our institution, we performed a pilot study on dogs and cats
undergoing bronchoscopy and bronchoalveolar lavage, showing that HFOT was feasible and safe and
that dogs and cats under HFOT demonstrated significantly lower decrease in SpO2 and higher Sp02
during the procedure compared to the COT group. Another prospective study showed significantly higher
mean Pa02 in the HFOT group (n=10) compared to the control group (n=10) during bronchoscopy, with
no major adverse effects.

Congestive heart failure (CHF)

In addition to providing oxygen support, HFOT has been proposed to reduce pulmonary congestion via
reductions in cardiac preload and afterload, and has been shown to be effective in improving respiratory
rate, Sp02, lactate and arterial blood gas parameters compared to COT in patients with acute CHF.

One case report of use of HFOT in a cat with congestive heart failure has been published, but use of
HFOT in CHF needs more data in dogs and cats.

Other applications

In human medicine, HFOT has been successfully used in other applications like carbon monoxide
intoxication, asthma, acute hypercapnic exacerbation of chronic pulmonary disease, opening the
possibility of exploring new indications in our population of patients.

How to evaluate the probability of success or failure of HFOT?

Considering the ease to use and the potential advantages of HFOT, the main risk is to delay intubation.
The S:F ratio and the respiratory-oxygenation index (ROX), calculated by dividing the patient’s S:F ratio
by their respiratory rate, are monitored in humans on HFOT to guide timely escalation to mechanical
ventilation when indicated.

In one prospective study on 88 dogs, ROX and SF ratio were adequately predictive of HFOT success when
averaged over treatment hours 0-16 with acceptable AUC (0.72 and 0.77 respectively, p<0.05). HFOT
responders had significantly higher SF (P=0.002) and ROX (P=0.005) than HFOT non-responders.
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ROX and SF ratio need more exploration of their use but seem to be valuable tools for evaluation of
patients under HFOT.
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GARY STAMP MEMORIAL LECTURE: VENTILATOR WAVEFORMS: WHAT CAN | LEARN FROM THEM?

Céline Pouzot-Nevoret !
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Learning objectives:

After this lecture, the attendee, by analyzing the ventilator waveforms, should be able to:
- Recognize modification of resistance and compliance of the respiratory system

- Detect a leak in the respiratory circuit

- Recognize patient-ventilator asynchrony

Proceeding:

Mechanical ventilation is a crucial aspect of critical care medicine in veterinary practice, particularly for
dogs and cats encountering respiratory distress due to various underlying conditions. While the basic
principles of mechanical ventilation remain consistent across species, advances in technology have
enabled more sophisticated analysis methods to enhance patient care. One of these advances is the
utilization of waveform analysis, which, together with blood gas analysis and inspection of the patient,
provides valuable insights into lung mechanics, monitoring of the disease, ventilator troubleshooting and
patient-ventilator interaction and asynchrony.

This lecture will explore the significance and applications of mechanical ventilator waveform analysis in
the management of respiratory disorders in dogs and cats in a critical care setting.

Generation of mechanical ventilator waveforms

Mechanical ventilator waveform analysis involves the interpretation of graphical representations of
pressure, flow, and volume over time during the respiratory cycle. They are divided into scalars (one
parameter is plotted over time), or loops (2 parameters are plotted simultaneously). With modern
ventilators, different waveforms can be displayed simultaneously, and the clinician can choose the most
relevant ones. Usually, the scalar that represents the dependent variable (example: volume/flow if the
patient is ventilated in pressure-controlled mode) will most directly reflect the patient’s respiratory
mechanics and should be followed.
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Use of waveforms to determine ventilation modes

Different mode of ventilation can be applied in patients, based on patient’s characteristics and clinician
preference. Shape of the pressure and flow scalar will help determine the ventilation mode. In a
pressure-controlled mode, the pressure scalar will have a square shape and the flow scalar an
exponential decay shape, whereas in a volume-controlled mode, the pressure scalar will have an
exponential rise shape and the flow scalar will have a square or a descending ramp shape.

Analysis of waveforms can also help the clinician to determine is the breaths are mandatory (typical
pressure, volume and flow scalar as described above), spontaneous (sine wave appearance) or
supported, and if the patient triggered the breath or not.

Use of waveforms to determine respiratory mechanics

One of the primary applications of waveform analysis is in respiratory monitoring. By assessing
waveform patterns, clinicians can identify abnormalities such as airway obstruction, dynamic
hyperinflation or change in lungs compliance.

Evaluation of the pressure waveform, especially during an inspiratory pause, is of great interest for
evaluation of a patient’s lung mechanics. For example, evaluation of the peak inspiratory pressure (PIP),
plateau pressure (Pplat — measured during an inspiratory hold), positive end-expiratory pressure (PEEP)
will give information on resistance and compliance of the respiratory system and allow calculation of
static and dynamic compliance. Compliance and resistance of the system can also be evaluated on the
pressure-volume loop, thanks to the change in area and/or in orientation of the loop.

These measures will allow the clinician to follow the evolution of the lung disease.
Optimization of Ventilator Settings

Waveform analysis plays a vital role in optimizing ventilator settings to improve patient outcomes. By
analyzing pressure-volume loops, clinicians can determine the most appropriate tidal volume, detect
overdistension or collapse of alveoli or detect a leak in the circuit. More precisely, the inspection of the
lower inflection point (LIP) may help to set the PEEP, as the LIP reflects the point at which a number of
collapsed conduction and/or gas exchange units open. Keeping the PEEP above the LIP will help reducing
atelectrauma.

On the other hand, the upper inflection point (UIP) reflects the point where overdistention of the lung
will start. Keeping the PIP below the UIP may limit the volutrauma.

This personalized approach minimizes the risk of ventilator-induced lung injury while ensuring adequate
gas exchange.

Detection of Patient-Ventilator Asynchrony

Patient-ventilator asynchrony is a common complication of mechanical ventilation that can compromise
patient comfort and lead to ineffective ventilation. Waveform analysis allows for the early detection of
asynchronies such as ineffective triggering, auto triggering, or double triggering (“breath stacking”). By
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recognizing these patterns, clinicians can adjust ventilator parameters or consider alternative ventilation
strategies to enhance patient-ventilator synchrony and minimize respiratory effort.

Conclusion:

Mechanical ventilator waveform analysis is a valuable tool in the management of respiratory disorders in
dogs and cats. By providing real-time feedback on lung mechanics and patient-ventilator interaction,
waveform analysis enables clinicians to optimize ventilator settings, monitor respiratory status, and
improve patient outcomes. Continued research and technological advancements in this field hold
promise to further enhance the quality of care provided to veterinary patients requiring mechanical
ventilation.
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CALM YOUR RAAS DOWN! — UNDERSTANDING THE RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM AND
ITS INHIBITORS

Angela Elia !
! Pieper Veterinary Group, Pieper Veterinary Group, Middletown, CT, United States

Learning objectives:

- Explain what the RAAS is, how it is activated, and what it does within the body.
- Name the organs involved in the RAAS.

- Name the hormones and enzymes involved in the RAAS and what they do.

- Explain how RAAS inhibitors work.

Proceeding:
What is the RAAS System?

The RAAS is a hormone cascade system that works to regulate blood pressure, systemic vascular
resistance, and fluid/electrolyte balance.

What Organs are involved in the RAAS system?

The reach of the RAAS in the body is vast. Organs involved in the system include the brain, lungs, heart,
liver, and kidneys.

What Hormones and Enzymes are involved in the RAAS system?

Renin: Hormone that is secreted by the juxtaglomerular cells of the kidneys. It is released in response to
low blood flow/pressure in the kidney.

Angiotensinogen: Alpha-2 globulin that is secreted by the liver and stored in blood plasma. When it
comes into contact with Renin which cleaves its protein into Angiotensin I.

Angiotensin I: Inactive while in circulation until it comes into contact with Angiotensin Converting
Enzyme (ACE) which turns Angiotensin | into its activated form — Angiotensin Il.

ACE- Angiotensin Converting Enzyme: Made by endothelial cells. Circulates in plasma and can be found in
many tissues but are most active in the lungs.

Angiotensin Il: Major product of the RAAS system. Potent vasoconstrictor. It also stimulates the release
of ACTH, Aldosterone and ADH.
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Angiotensin Ill and Angiotensin IV: Degraded versions of angiotensin Il have the same, but lessened
effects.

ACTH: Adrenocorticotropic hormone secreted by the anterior pituitary gland. ACTH stimulates the
adrenal cortex to release cortisol.

Cortisol: Produced by the adrenal glands. Hormone that works to create a catabolic state within the
body, allowing for the immediate creation of glucose to meet energy needs. Helps retain sodium and
water in the kidney.

Aldosterone: The body’s main mineralocorticoid hormone. Produced in the adrenal cortex. Can cause
vasoconstriction, increases sodium and water retention in the kidney.

ADH: Anti-diuretic hormone/vasopressin. Made in the hypothalamus and released by the posterior
pituitary. Preserves intravascular volume by decreasing water loss and increasing water conservation. Is
also a potent vasoconstrictor.

How is the RAAS system activated?

Following an initial drop in blood pressure, renal blood flow slows. The decrease in blood flow activates
the RAAS system in an attempt to restore blood pressure to normal. The RAAS system begins its
activation with the release of Renin from the juxtaglomerular cells in the kidney.

What happens when the RAAS system stays activated?

Although crucial to the correction of acute conditions such as hypovolemic shock, chronic RAAS
activation can cause significant negative changes in the body. Chronic adrenergic stimulation leads to
increases in afterload, ventricular arrythmias and cardiac remodelling. Angiotensin Il and Aldosterone
have been shown to facilitate cardiac remodelling and fibrosis. Chronic increases in sodium and water
retention increase preload. Increased preload and afterload lead to volume and pressure increases that
are detrimental to cardiac function. Negative changes to cardiac function increase the severity of heart
disease, which, in turn, keeps the RAAS system chronically activated, creating a cycle of cardiac damage.
Chronic exposure to Angiotensin Il and Aldosterone have also been shown to have damaging effects to
the kidneys. By activating inflammatory cells, increasing glomerular pressure, and the extracellular
matrix, both of these hormones contribute to interstitial fibrosis and glomerulosclerosis.

What drugs inhibit the RAAS system?

Renin Inhibitors: These substances bind directly to Renin, inhibiting it from synthesizing Angiotensin II.
Available Drugs: Aliskiren

ACE Inhibitors: These drugs prevent the activation of Angiotensin | into Angiotensin Il. Available drugs:
Benazepril, Enalapril

Angiotensin Il Receptor Blockers: block the binding of Angiotensin Il to its receptors. Available Drugs:
Losartan, Valsartan

Aldosterone Antagonists: Blocks the effects of aldosterone in the kidney. Increases renal sodium
excretion which can lower blood pressure. Available drugs: Spironolactone
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WHEN THE KIDNEYS GO ON STRIKE: THE GREAT NEPHRON REBELLION

Natasha Summerfield *

1 University Zurich, ICU Animal hospital Zurich, Zurich, Switzerland

Learning objectives:

- Understand the role of ICU and ER nurses in the detection, triage, and management of acute kidney
injury (AKI) in dogs and cats

- Gain insights into the physiology of the kidney and the pathophysiology of AKI

- Explore treatment options for AKI, focusing on nursing considerations for optimal patient care

Proceeding:
Introduction

The kidney, a vital organ, plays an important role in maintaining homeostasis within the body. Its
functions extend beyond the filtration of waste products and electrolyte balance. The kidney regulates
blood pressure, produces erythropoietin, and modulates acid-base balance.

Understanding AKI:
Pathophysiology

Acute Kidney Injury refers to the abrupt decline in renal function over a short period. It encompasses
pre-renal, intrinsic renal, and post-renal causes and is associated with high morbidity. The mortality rate
for dogs undergoing medical care or hemodialysis is as high as 45% to 60%.

Pre-renal factors (damage before the kidney). Shock in its various forms can lead to pre-renal damage.

Intrinsic renal damage (damage directly within the kidney) may result from toxins, such as grapes and
raisins, chemicals and drugs, or infections such as pyelonephritis.

Post-renal causes (after the kidney), like urinary obstructions such as Feline lower urinary tract disease,
hinder urine flow and cause a back-up of urine and a collection of toxins that should be filtered out in a
normal situation.

Stages of AKI
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AKI may be staged in different categories based on blood values and urine output. Azotemia with
Oligo/anuria is usually associated with a later-stage AKI that needs emergency treatment and is
associated with reduced survival rates. The International Renal Interest Society separates Acute Kidney
injury into five different stages.

Presentation

Patients may arrive with signs such as lethargy, vomiting, nausea, diarrhoea, and anorexia. They may be
poly/an or oliguric. There are also less common signs such as seizures, syncope, ataxia, and dyspnoea.
The nurse will measure vital parameters on admission/triage, connecting the history with the clinical
picture, applying their ability to critically think, aiding in swift treatment for the emergency patient.

Treatment Options for Dogs and Cats

1. Fluid Therapy: Adequate hydration is key, the patient’s fluid therapy must be tailored to the
underlying cause and patient's condition. To monitor for fluid overload, nurses can monitor ins and outs
where a urinary catheter is in situ and otherwise, the nurse can monitor via ‘free catch’ when taking out
for a walk. Incontinence pads and litter trays may also be weighed. This all can help in understanding,
albeit roughly, what your patient is producing. The patient should also be weighed regularly using the
same scales at each weigh-in.

2. Nutritional Support: Meet the patient's specific dietary needs. Adjust feeding plans to minimize renal
workload, ideally, using a specially formulated renal diet. The use of feeding tubes may be necessary in
our patients; it is the job of the nurse to communicate the patients' requirements and advocate for their
well-being. Force-feeding can be extremely stressful to any patient, but especially so when nausea is
present. These patients commonly benefit from the placement of a nasogastric tube, which can be
performed with minimal sedation by a trained nurse. Nutritional support in AKI has been shown to
increase nitrogen level balance in humans.

3. Pharmacological Interventions: Medications may include diuretics, anti-emetics, and analgesics,
tailored to individual cases. Depending on the case, the patient may also need support regulating their
potassium level with glucose, insulin, calcium gluconate and terbutaline, especially in life-and-death
situations where hyperkalaemia is present. Specific therapies can be administered for some disease
processes, such as ethylene glycol toxicity and leptospirosis.

4. Dialysis: Hemodialysis can be considered in severe cases. Of course, the availability of resources will
determine this, and cost is frequently a hindrance. Nursing care during this phase will include: caring for
indwelling central catheters and monitoring the patient whilst undergoing dialysis (vital parameters,
keeping the patient warm and calm).

Nursing Considerations: Your Vital Role

e During triage, quickly get a relevant medical history, assess the patient, and promptly notify the
veterinarian of any concerning symptoms that may suggest AKI.

e Monitor renal parameters closely, including urine output, weight, creatinine, and BUN levels.
Collecting and assessing blood gas samples.

e Monitoring patient mentation as well as ECG monitoring, blood pressure and respiration.

237



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

e Ensure adequate pain management and comfort for the patient, knowing what analgesics can be

used for AKI patients.
e If urinary catheters are in place, understanding the risk and hygiene levels that must be needed.
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PATIENT HANDOVERS

Eleanor Haskey ?

1 Royal Veterinary College, London, United Kingdom

Learning objectives:

- Define the term ‘patient handover’

- Explain the importance of an effective patient handover and the consequences of a bad handover
- Perform a standardised structured patient handover in the clinical setting

- Identify barriers which may result in an ineffective handover and suggest ways to reduce these

Proceeding:
Patient handovers

Patient handovers are a complex activity performed in veterinary and human healthcare whereby there
is a temporary or permanent transfer of responsibility and accountability of care. In the veterinary clinic
there are numerous occasions when patient handovers and transfer of accountability and care are
required. This may be for an individual patient such as perioperative/intraoperative handovers, or a
group of patient handovers during/at the end of shifts, handovers to other teams/departments and
handovers to other clinics (first opinion to OOH to referral). In addition to the differences in specialties
and subspecialities, the principles of achieving a successful handover can be applied across the board.

It is well documented in the medical literature that structured handovers improve information transfer
and staff satisfaction, whilst reducing adverse events such as medical errors/harm to a patient,
morbidity, mortality, hospital stay, inefficient use of resources and cost. It should be acknowledged that
many veterinary professionals are not formally taught how to deliver an effective patient handover
during their training, despite handovers playing an integral role in ensuring communication across the
team is clear and accurate. There is also a lack of veterinary related evidence and currently no veterinary
consensus or guidelines for patient handovers. This creates the opportunity for veterinary professionals
to draw on similarities and best practice documented in the medical literature with consideration given
to the following aspects of a patient handover:

Who should be involved (outgoing and incoming nurse team)

When the handover should take place (at shift changeover)
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Where it should take place (cage side)
How it should happen (face to face)
What information needs to be handed over (standardised format)

There is a range of structured formats which are currently used across the world in order to pass on the
pertinent pieces of information about the patient, however the World Health Organisation have
endorsed the use of the ISBAR (identification/signalment of the patient, situation, background,
assessment, recommendation) structured handover format. Additional information that may be required
includes code status, a specific to-do list with timeline and ownership (including follow-up of any
pending investigations) and anticipated issues and contingency plans.

Ineffective handovers are associated with interruptions and distractions, multi-tasking, fatigue,
ambiguous team membership or roles, passive listening, time pressures, language and training. Some of
these issues are easily resolved for example, setting out ground rules during patient handovers, having
clear structure, building a process that aligns with the clinic/team/situation and team training. In
addition to the format of the handover, there are other behaviours that can impact the success of
information transfer between teams such as clear and slow verbal projection, note taking during rounds,
encouraging clarification/asking questions, and promoting a respectful and supportive environment.
Another exciting opportunity for the veterinary profession is the integration of technology such as
electronic medical patient record systems, to strengthen the patient handover process.

Whilst we do not know the full impact of handovers and their relation to adverse events in the veterinary
field, there is likely room for improvement in how we perform patient handovers. A good place to start is
by reviewing current practices within your veterinary clinic to identify areas of strength and weakness.
Implementing some small changes such as the structured format, no interruptions, the opportunity to
ask questions/seek clarification at the end. Veterinary nurses and technicians are the perfect advocates
in the clinic to encourage steps towards performing a structured safer handover in order to improve
continuity of patient care.

240



EVECC=4,

CONGRESS 30 MAY -1JUNE 2024
GOTHENBURG | SWEDEN

WIDENING OUR HORIZONS: HOW VN'S ARE LOOKING TOWARDS HUMAN CENTRED NURSES TO
IMPROVE PATIENT CARE

Lindsey Ashburner !
! University of Edinburgh, Edinburgh, United Kingdom

Learning objectives:
- Define 'One Health'
- What is our role as veterinary nurses in One Health?

- Identify opportunities for learning and collaboration

Proceeding:
Introduction

The concept of One Health recognises that the health and wellbeing of people, animals, and the
environment are inextricably linked. One Health is not new, but it has become more important in recent
years. As the world’s population grows, professionals across each of these areas must collaborate to
bring about change. Collaborative work is essential to ensure adequate healthcare is available to all, that
public health and animal health and welfare are safeguarded, that food is produced sustainably, and that
the natural environment is protected.

Role of the veterinary profession in One Health

The veterinary profession has a long history of recognising and encouraging the concept of One Health
and veterinary surgeons and nurses have identified that their day-to-day work frequently incorporates
One health approaches. Examples of these include the following:

Antimicrobial resistance: Antimicrobials are essential to veterinary and human medicine to treat disease,
but inappropriate use could leave them ineffective. Continued availability of existing antimicrobials and
the development of new ones are essential to maintain the health and welfare of humans and animals.
Their responsible use needs to be at the forefront when treating our patients and public awareness
should be promoted.

Mental health and wellbeing: The recognition that dogs and other animals can provide support to people
in many ways and positively impact our mental, physical, and emotional health. We as veterinary nurses
need to use our skillset and empathy to support all members of our community to champion this human-
animal bond.
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Zoonotic diseases: Worldwide, nearly 75% of all emerging human infectious diseases in the past 30 years
originated in animals. Preventative healthcare such as vaccinations and deworming as well as good
husbandry practices and hygiene are important to reduce the risk of these communicable diseases.
Owner and public awareness is vital to encourage these practices.

Non-communicable diseases: These are known as chronic diseases that cannot be directly transmitted
between people or animals. It is recognised that humans and companion animals have numerous disease
processes in common, including cancer, obesity, cardiac, respiratory and endocrine diseases. A
collaboration in health research has the potential to advance the understanding of these mutual diseases
through a multidisciplinary approach to health.

Environmental sustainability: Nature is the bedrock of the living world, and we are totally dependent on
natural services for the provision of food , water, energy, medicines, and genetic resources. However,
our natural world has been significantly degraded through human activities. We as veterinary nurses
need to consider the links between veterinary healthcare and ecosystems, how we can practice more
sustainably and how we can influence and lead in our wider community.

Injuries: Animals, both wild and domesticated can injure humans with potentially deadly impacts. The
best way to manage such injuries is to prevent them happening in the first place. This can be done but
understanding, and where necessary, modifying animal behaviours or advising humans on how to act
around animals. Humans may also physically harm animals. Whilst most of these injuries are accidental,
in some cases they may not be. Where serious animal abuse has occurred in a household there may be
an increased likelihood that some other form of family violence is also occurring. Whether we are faced
with a patient or a human victim of abuse, it’s important that no one steps outside their area of
expertise but that, where possible, concerns are reported accordingly.

Conclusion

The concept of One Health is dynamic and continuously evolving as new knowledge is acquired, much
like the veterinary nursing profession itself. It is hoped that if we, as veterinary professionals, can better
educate ourselves on the issues of One Health, we can become trusted and reliable sources of
information for others, especially within our local community.
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NEONATAL NURSING

Angela Elia !
! Pieper Veterinary Group, Middletown, CT, United States

Learning objectives:

- Describe the physiologic differences between neonate and adult felines and canines
- List the difference in vitals and how they change as the neonate ages

- Describe the special considerations for the neonatal physical exam and triage

- List the most commonly used sites for venous catheterization in the neonate

- Describe the ideal environment needed for neonates to thrive in clinic

Proceeding:
Neonatal Development Stages

Neonatal Period: This is the first stage of puppy development that begins at birth. At this stage, puppies
and kittens only have the sense of taste and touch, and they rely completely on the mother.

Transitional Period: Occurs from 2-4 weeks of age. Sensory development continues with hearing and
sense of smell. Teeth start to come through and eyes will begin to open. This is the age where
personality beings to develop. Babies will begin interacting with littermates, move their tails, stand, and
walk a little.

Socialization Period: Occurs from 3-12 weeks. This is the most important stage in development. It is vital
to understand this stage as most animals are separated from their mothers during this period and will
rely on owners for development in this stage. This is the period to introduce young animals to items such
as vacuum cleaners, street noises, etc. Social skills will either need to be taught through interactions with
other animals or through play with owners.

Physiological Considerations for the Neonate
Neonates have no gag reflex. This reflex develops at around 10 days of age.

Cardiovascular physiology can vary greatly from that of an adult. Neonates have lower blood pressures
and stroke volumes, but higher heart rates and greater cardiac output. This elevated heart rate
decreases as the animal develops increased parasympathetic influences (vagal tone) at 4 weeks of age.
Atropine and dopamine will have little effect on cardiac function until 4-5 weeks of age.
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The neonate is born with limited capacities for gluconeogenesis and glycogenolysis because of the
immaturity of the newborn's liver. In addition, initial limited hepatic glycogen stores, small muscle mass,
lack of adipose tissue, and decreased use of free fatty acids as an alternative energy source place
neonates at great risk for developing hypoglycemia in the face of even the briefest fast. Impaired
gluconeogenesis caused by the delayed maturation and induction of the rate-limiting gluconeogenic
enzymes has been shown to result in hypoglycemia in human infants and is suspected in the same
condition in kittens and puppies.

Neonates cannot urinate or defecate without assistance. When with the mother, she will stimulate them
both before and after feedings. Neonate feces should resemble mustard. It can be bright yellow with or
without “seed” like material. These “seeds” are fatty excrement and are considered normal.

Maintenance of normal physiologic functions is related to temperature in puppies and kittens. In puppies
that become chilled, the heart rate may drop precipitously. A newborn with a rectal temperature of 96° F
has a heart rate somewhere between 200 and 250 beats per minute (bpm). Once the rectal temperature
reaches 70° F, the heart rate quickly drops to only 40 bpm. A decreased heart rate may result in
inappetence, dehydration, and loss of suckling reflexes. In addition, nursing bitches may refuse to nurse
and care for cold puppies and even push them away. When body temperature falls below 94° F, a
gastrointestinal (Gl) ileus develops, and a chilled puppy will stop trying to nurse. If chilled puppies are not
rewarmed before force feeding, regurgitation and subsequent aspiration pneumonia can result.

Neonatal Vitals
The Neonatal Triage

It is important to realize that with all of the differences mentioned, neonatal triages are going to be
markedly different than triaging an adult animal. It is important to remember the following:

Always wear PPE when handling a mother and/or her neonates

Gather information about this birth and any previous litters

Gather information about feeding schedule, type of food being fed

Husbandry information like heating sources, whelping areas, bedding used is also important
Do not forget to ask about the health and behavior of the littermates if available

The Neonatal Physical Exam

After gathering information about the neonate’s environment and care, we can focus on the neonatal
physical exam. During any physical exam on a neonate, it is important to identify:

Confirmation of sex
Urogenital abnormalities
Cleft palate

Open fontanelle
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Hydrocephaly
Blood sugar levels

Temperature — remember PROBE COVERS CAN TEAR THE RECTUM OF A NEONATE and should never be
used.

Neonatal Care in the ER and ICU

It is important to have some equipment available to treat neonatal patients. Most often needed are
warming devices and oxygen supplementation systems. Incubators are ideal, but anesthesia induction
boxes, climate-controlled Snyder cages and other methods may suffice for care. As a neonatal nurse, it is
important to remember that a neonate’s condition and vitals may change much faster than with an adult
patient. It is vital to monitor hydration, weight changes, mentation, temperature and adhere to a strict
feeding schedule.

Neonatal Venipuncture

Neonatal venipuncture can range from more than challenging to nearly impossible. It is important to be
creative but careful with selection of venipuncture and catheterization sites. The most commonly used
IVC site for the neonate is the jugular vein. This is often the most visible vein and can be the most
comfortable for the patient. Your chances of getting a better blood return for lab sampling also increases
with use of the jugular vein. It is important to keep in mind that neonates can only handle micro
sampling, especially if dehydrated. You may only get a few drops per sample, so using them in blood
glucose or other machines that need minimal sample size such as i-stat or other handheld analyzer are
preferred. If no venous access can be gained, Intraosseous catheterization may be necessary.
Intraosseous catheters can be placed in the proximal femur, but other potential sites include the
proximal humerus and proxiomedial tibia. Use of an 10 catheter has similar results in rehydration and
drug availability as that of an IVC.

Neonatal Nutrition

Neonates have minimal fat reserves and a limited ability to generate glucose. Shortly after being born,
neonates deplete their stores of glycogen, making nursing shortly after birth essential. Neonates need
constant replenishment of nutrients making even minimal fasting dangerous. The caloric requirement of
a neonate is 133 cal/day during the first week of life, 155 cal/kg/day in the second week of life, 175-200
cal/kg/day for the third week and 220 cal/kg/day for the fourth week. There are several commercially
made milk replacement formulas available for use. Careful preparation of powdered formulas by
following package directions exactly is imperative to prevent osmotic diarrhea. Feeding can be done
through bottles if the neonate readily suckles and has no palate abnormalities. Even with a strong suckle,
it is easy for neonates to aspirate from being bottle fed. Orogastric feeding tube use is often the safer,
more efficient, and preferred method of feeding. When correctly performed, it can prevent aspiration,
allow more accurate measurement of food ingestion, and allows for reliable medication administration.

The Neonatal Medical Record
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Even though it is often overlooked, it is important to keep detailed records of neonatal treatments and
monitoring results. It can become overwhelming when caring for multiple neonates, but it is essential to
keeping track of patient progress. Medical records should include progress notes for events such as
activity level, mentation, ability to suckle/eat and several weights checks throughout the day. Marking
neonates with ribbons, collars, skin markers, etc. may be necessary to identify each individual. Significant
events that would warrant alert of your clinician are:

Change in mentation or activity level

Listlessness

Any nasal or ocular discharge

Regurgitation

Milk coming from the nose while feeding/nursing
Refusal/aggression from mother

Discharging the Neonatal Patient

Neonatal discharges are often complex and revolve mostly around client education. Clients will often
need written instructions and in person demonstrations of things like feeding, medicating, and toileting a
neonate. Husbandry directions and supplies must be understood and gathered before the neonates
arrive back home. Teaching clients how to record weights and feedings is also important so they can
identify failure to thrive at the earliest onset. If the client plans to reunite the neonate with the
littermates and/or the mother, it is imperative that they be monitored for refusal of care. The mother
may reject a neonate after hospitalization by refusing to feed it, pushing it out of the whelping area and
even being aggressive towards it causing severe injury or death. If any of these occur, the owner will
have to continue care of the neonate until weaning can occur.
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WELLNESS ACTION PLAN: HOW TO KEEP YOUR TEAM HAPPY AND HEALTHY

Laura Cole !
1 Queen Mother Hospital for Small Animals, Royal Veterinary College, Hertfordshire, United Kingdom

Learning objectives:

By the end of the lecture delegates will be able to:

- Understand different personality types and learning styles

- Understand the importance of mentorship in the workplace
- Implement a wellness action plan in their practice

- Recognise poor mental wellbeing in themselves and others

Proceeding:

Wellbeing and mental health of veterinary professionals is a topic of increasing interest within the
veterinary community. A large percentage of veterinary professionals, particularly young veterinarians,
report experiencing burnout as well as serious psychological distress (Volk, et al 2022). Causes include
but are not limited to: inability to cope with moral stressors, team conflict and inadequate mentorship
(Reinhard, et al 2022).

Veterinary practices, both private and academic, often comprise large multidisciplinary teams with
diverse personalities and character types. Getting to know your team, particularly how they prefer to
receive information can be invaluable in promoting team cohesion and minimising conflict. There are
various personality assessments and learning style tests available online, including DOPE 4 bird
personality test (Stephenson, 2019), colour tests (Erikson, 2019) and Honey and Munford learning styles
(1986). These assessments can be used to help individuals understand themselves as well as other team
members. Unlike the other tests, Honey and Munford (1986)’s four learning styles (activist, reflector,
theorist, pragmatist) are not fixed personality traits but acquired preferences that are adaptable and can
change based on circumstances. Understanding individual learning styles can help manage stressors and
minimise work conflict.

Mentoring, an underutilised initiative in the veterinary sector may have a role in reducing burnout.
Studies in human healthcare have shown that carefully implemented mentorship programmes may have
a role in reducing burnout in physicians, residents, and nurses (Leung, et al 2021; Drybye, et al 2019;
Morioka, et al 2017). Effective mentoring can help increase self-awareness, self-autonomy and
strengthen underutilised skills. However, mentor-mentee pairing should be considered carefully to
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prevent potential difficulties associated with mentorship, including conflict of interest, imbalance of
power and unrealistic expectations (Burgess, et al 2018).

Mind, a UK based mental health charity have developed a Wellness Action Plan (WAP) initiative (Mind,
n.d), inspired by an evidence based system used for people recovering from mental health issues;
Wellness Recovery Action Plan® (WRAP®, n.d) "This tool, composed of questions with free text, allows
the individual to reflect on what keeps them well at work, what triggers poor mental health, how it may
be recognised and what warning signs may there be, should their mental health be affected. It further
allows the individual to consider how they would be affected should a mental health problem arise and
what a line manager can do to help address a mental health problem should they experience one. This
initiative encourages individuals to be self-aware and by sharing the document with line managers can
open a dialogue to allow them to better understand the individuals’ needs and experiences. This will
allow the manager to recognise poor mental health sooner and allow them to provide extra support
under certain conditions when needed. For example, should someone struggle with verbal instruction
under high stress situations, ensuring instructions are written under these conditions. It is important this
document is held confidently, and the individual agrees to whom the document is shared with, and done
so in a confidential manner, such as a password protected document.

The beneficial effect of WRAP® on employment success has been studied in individuals with psychiatric
disabilities. Based on interviews with individuals the findings of this study showed that WRAP® strategies
facilitated success in employment (Olney, et al 2017). A Wellness Action Plan, based on the Mind
initiative was introduced in a postgraduate emergency and critical care residency training programme at
one of the authors’ place of work four years ago, and has subsequently been expanded to other
residency training programmes. The initiative is voluntary and has received around 80% uptake. The
Wellness Action plan was distributed to residents at the beginning of their training and repeated
annually. The hope was the WAP will promote self-awareness in individuals and help line managers
better understand individual needs and stressors as well as proactively provide mental health support.
Challenges met during the first launch included: asking individuals to answer things they may not know
about themselves, and difficulties in line managers actioning specific points and therefore being at risk of
appearing to “ignore” the document and finally issues around confidentiality. Wider distribution of the
initiative and studies are needed to determine the impact of this wellness initiative.
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SELF-EFFICACY — THE MISSING LINK IN LEARNER ASSESSMENTS?
Rita Hanel ?
! veterinary Emergency Group, Raleigh, United States

Learning objectives:

- Describe the concept of self-efficacy

- Discuss the impact of self-efficacy on computer-based learning
- Discuss how self-efficacy can impact imposter syndrome

- List educational approaches to improving self-efficacy

Proceeding:

Among the various theories that attempt to explain the processes that drive and regulate behavior, one
of the most prominent is Badura’s (1977) Social Cognitive Theory. Social Cognitive Theory posits that a
combination of external social systems and internal self-influence factors motivate and regulate
behavior. Self-efficacy, one of these self-influencing factors, is thought to be a major contributor and has
been defined as “the belief in one’s capabilities to organize and execute a course of action required to
produce given attainments”. Self-efficacy beliefs influence how individuals think, feel, motivate
themselves, and behave. Trainees with high levels of self-efficacy are more likely to set challenging goals,
persevere in the face of obstacles, and exhibit resilience in the demanding environment of medical
education. Several studies have demonstrated a significant positive relationship between academic self-
efficacy and academic performance among university students.

The practice of veterinary emergency medicine can be rigorous and stressful. When training an individual
to perform at a high level, self-efficacy plays a crucial role in shaping one’s development and success.
Medical excellence requires competence in various clinical skills, decision-making, and patient care. To
execute efficiently and effectively in an emergent setting on these competencies requires confidence
and belief in one’s abilities to do so, making self-efficacy a major contributor to performance.

The increased utilization of computer-based learning means that students must learn to self-regulate
their learning. This incorporates self-monitoring, self-evaluation, goal setting, and planning, all of which
can contribute positively to academic achievement. In studies investigating learning a second language
and academic writing, it was found that learners who have a higher sense of motivation and self-efficacy
are more likely to engage in such self-regulation and be successful in their performance.
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Imposter syndrome is another domain where the evaluation of self-efficacy may be of benefit. In a study
evaluating the presence of imposter syndrome in data science students, perfectionism, low self-efficacy,
and higher anxiety were noted to be high predictors. One international study evaluating the prevalence
of imposter syndrome in veterinarians found that 68% of the 941 practicing veterinarians that
responded, using a survey-based scale, met or exceeded the score for imposter syndrome. Given the
stress of emergency medicine and the need for rapid goal-oriented decision making, the early
identification of areas in which imposter syndrome may be undermining performance may be of benefit.

Although it can be impacted by a myriad of factors, including past experiences, verbal persuasion,
observation, and indirect or direct mastery of subject matter, knowledge of its presence and influence
may assist with teaching and mentoring veterinarians with respect to clinical performance. Several
evidence-based approaches can be employed to promote self-efficacy and support the development of
future healthcare professionals, including: 1) the provision of mastery experiences, where trainees are
provided opportunities to succeed in challenging tasks and clinical scenarios, 2) vicarious learning
through observation and interaction with experts who demonstrate clinical skills and decision-making to
inspire trainees, 3) mentorship, peer to peer learning, and collaborative group learning, as well as 4)
verbal persuasion offering positive reinforcement and encouragement to highlight strengths and
enhance confidence.

In this seminar, we will discuss the concept of self-efficacy as well as the author’s experience utilizing it in
an emergency doctor training program.
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NON-TECHNICAL SKILLS — HOW CAN WE INCORPORATE THIS INTO RESIDENCY TRAINING?

Duana McBride !
1 VetLed, London, United Kingdom

Learning objectives:
- Define non-technical skills (NTS) required by ECC specialists

- Understand the importance of NTS in regards to patient safety and wellbeing of veterinary teams from
the perspective of ECC specialists

- Discuss how to incorporate and standardise NTS training into residency programs — what is being done
now? What more can we do?

- Address the challenges which may be faced

Proceeding:

NTS are defined as cognitive, social and personal resource skills that complement technical skills, and
contribute to safe and efficient task performance. Most common NTS include communication skills,
teamwork, leadership, decision making and situation awareness. All of these skills being encapsulated
under the definition of human factors, which also include organisational factors and ergonomics, can
impact on patient safety, staff/learners’ wellbeing, and growth of an organisation or hospital.
Deficiencies in NTS has been well described as contributing to medical errors. NTS training has been
associated with improved patient outcomes: for example incorporating team training had reduced a
critical care teams’ time to initiating ECMO; crisis resource management training reducing ICU
complication rates, and even improving success rates of CPR from 19 — 67% in one study. With this
evidence in mind NTS training is becoming a standard component of human medical training programs.

In small animal veterinary medicine, deficiencies in NTS have also been identified as underlying causes of
medical errors and negligence claims, with client communication, team communication followed by drug
administration errors being most commonly reported. Although the importance of NTS training in
veterinary medicine is becoming more apparent, it has not yet become standard training in
undergraduate or post graduate veterinary training.

With a consensus of increased training needs for ECC veterinarians in North America, a competency
framework for post graduate training for ECC veterinarians was developed, in which communication,
teamwork, conflict resolution, leadership, crisis resource management, time management, floor
management, record keeping and selfcare were identified as important NTS for ECC veterinarians. With
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this in mind, it is even more timely to consider the important components of NTS required by ECC
specialists, and how we can incorporate this into residency training programs.

This panel discussion with experts in the field of ECC residency training, will bring forth the important
components of NTS required by ECC residents and specialists; what does NTS training actually look like;
and discuss how we can effectively and feasibly incorporate this into residency training programs.
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PSYCHOLOGICAL SAFETY

Duana McBride !
1 VetLed, London, United Kingdom

Learning objectives:

- Define psychological safety and how this applies at an organisational, team and individual level.
- Understand how psychological safety is an integral part of safety culture and just culture.

- Develop strategies to ensure psychological safety in the workplace.

- Develop strategies to ensure psychological safety in veterinary education, including internships and
residencies.

Proceeding:

Psychological safety is a shared belief that it's OK to take risks, to express ideas and concerns, to speak
up with questions, and to admit mistakes — all without fear of negative consequences. It is the
understanding and practice that mistakes will be worke