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AVA President’s Welcome

Each year the AVA conference is the highlight of my calendar. The 2019 AVA Annual Conference is a
credit to the dedicated Scientific Committee, the team of AVA staff, all of the AVA Groups, members,
volunteers and industry supporters who have worked tirelessly to make this event a success.

This team has engaged a stellar line up of speakers, both local and international. After an outstanding
debut in 2018, we have built on the VetED talks for 2019. To ensure no one misses out on this showcase
of inspirational stories and thought provoking ideas from members of our profession, we have moved this session to be one of
our plenaries.

I am particularly looking forward to our Food Security Day on Thursday 9 May. This day is themed “Rising to the Challenge - Food
Security, Biodiversity and Welfare”, and is relevant to veterinarians whether they are involved in animal production, animal welfare,
conservation biology or just want to be well informed of the scientific debate.

Our fantastic social program will not go unnoticed, as well as the opportunity to extend your stay and explore some of the wonders
of Perth and the greater West.

| can’t wait to see you at the conferencel!

A note from the Convenor

On behalf of the Conference Scientific Committee and the AVA - | hope you have a great conference experience
this year. We have tried very hard to create a conference program which will appeal to all facets of our profession
and help all vets to keep abreast with the changing science and structure of our profession.

The core conference program contains - the latest in Small Animal soft tissue surgery with Catherine Sturgeon
from the UK, we have Gayle Hallowell speaking on the latest advances in equine fluid therapy, clinical pathology
and management of the sick foal. The Dental and Behaviour streams have also invited world eminent speakers
and all international speakers are supported by a full and varied cast of talented Australian speakers.

This year we have included a number of sessions to help us all to understand and appreciate and manage the world we are
living and working in today. These sessions include subjects such as unconscious gender bias, the science behind veterinary
communication, a change management workshop, career pathways session and a plenary on the nuances of “Work Life Balance”.

Animal Welfare and sessions looking at the future of the profession also feature strongly in the program. For those who are
interested in the bigger picture - we have a full day looking at Food Security into the future. World renowned speakers will
consider options for the future and the effects of food production on the environment, biodiversity, animal welfare, biosecurity
and role of the veterinary profession.

The scientific committee have made a huge effort to develop a program which will engage all the profession and make sure
all delegates go home with new skills, new perspectives and hopefully new friends and alliances.

Putting this program together with the beauty of Perth and Western Australia, the wonderful array of social events and the excellent
workshops scheduled before and immediately after the conference - has been both exciting and a pleasure and we look forward to
catching up with you all during the conference.

Dr Sue Beetson

e =
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1:00-5:00

The AVA Innovation, Research and Development Symposium - Meeting Room 8

6:00-8:00

Welcome Reception and Exhibition Opening - Exhibition Hall

Monday 6 May 2019

Riverside Theatre

River View Room 4

River View Room 5

Meeting Room 1

Stream Small Animal Behaviour Business, Industry Equine
sponsored by Vetoquinol
8:15-9:15  |Feline urethral obstruction and Environmental enrichment: can State of the market panel - An Practical fluid therapy for use in
rupture living conditions lead to cat's update on key changes in the the field and clinic
A practical step by step approach to [behavioural problems? boarder business environment and |Which fluid types and when to use
assisting the blocked cat and to Environmental Enrichment can be |the Australian veterinary business [them in a variety of case based
revise the options for managing both a way to prevent behavioral landscape scenarios
urethral disruption problems and treat the existing
ones.
9:15-10:15 |Feline tail pull injury Approaching main causes of Handling horse emergencies at an
Urinary dyssynergia is a tragic elimination problems in cats event
consequence of a sudden traction |ls it simply a toilet or do details How to handle horse emergency
force to the tail. We will review how |make the difference? scenarios at horse sporting events
best to manage these cats.
10:15-10:45 Morning Tea - Exhibition Hall
President's Welcome
10:45-12:15 . R
Plenary - Work-Life balance; the Myths, the Lessons and the Responsibilities
12:15-1:45 Lunch - Exhibition Hall
Stream Small Animal Behaviour Business, Industry Equine
sponsored by Vetoquinol
1:45-2:45 |He ate what? Understanding emotional Keeping vets happy at work: Getting the most from clinical
An exploration of the management |development in dogs and why it Results of BVA project on workplace |pathology - what's useful and
of a range of ingested toxins and matters satisfaction, unconscious bias and |what's not
foreign bodies gender discrimination in the What is the value of clinical
veterinary profession pathology, above physical
examination, in critically ill equine
cases
2:45-3:30 Afternoon Tea - Exhibition Hall
3:30-5:00 AVA Awards Ceremony and Annual General Meeting
5:00-6:00 [AFAST and TFAST: How can I get |Trauma and its effect on the brain (What do Australian customers say |How to manage the non-
the best from these tests? What do patients need to process |about vets? weightbearing horse
Learn more about these tests and |and overcome traumatic events Find out what the research says Foot abscess or fracture? How to
their application in everyday about what your clients think and  |diagnose and treat horses that
practice how they make decisions present with severe lameness.
6:00-7:00 Happy Hour - Exhibition Hall

** This program was correct at the time of printing but is subject to change. For the latest program visit http://conference.ava.com.au

This session is to be recorded as a podcast




Sunday 5 May 2019

9:30-4.45

The AVA Innovation, Research and Development Symposium

6:00-8:00

Welcome Reception and Exhibition Opening - Exhibition Hall

Monday 6 May 2019

Meeting Room 3

Meeting Room 6

Meeting Room 7

Meeting Room 8

Stream Cattle Dentistry, Unusual Pets Sheep, Camelids, Goats Public Health
8:15-9:15 |Insurance or bull Examination and diagnosis of |How To: (a) What makes an effective One
Attention to detail in both an oral diseases in rabbits and (a) Overview of disease diagnostic Health practitioner? Opinions of
insurance proposal and a future |rodents approaches - How to systematically Australian OH experts
claim can help avoid undue Good anatomic knowledge, investigate diseases of small ruminants
pressure and ethical dilemmas |clinical assessment and (b) One Health for Systems
following the breakdown of a bull |radiographs are the keys to (b) Decision making and problem solving  [Strengthening
diagnosis and treatment practise in practice - Examining the key A presentation on One Health
attributes of a skilled, experienced, problem [research currently being conducted in
solver veterinarian the Asia-Pacific region and how this
work benefits Australia
9:15-10:15 |Slings & surgery: A clinical Rabbit dentistry - common How To: International perspectives on One
perspective on bull sheaths treatments (a) Animal Welfare and Farmer Depression: |Health
The applied anatomy, Oral and dental pathology is one [How to broach the elephant in the room? |One Health in livestock research in
pathophysiology and clinical of the most common disorders  |When a farm visit discloses an impending Africa and Asia
management of conformational |encountered in rabbits. The disaster. How do we get farmers to have
problems of the bovine general practitioners must know |those difficult discussions?
preputium the basics
(b) Faecal worm egg count reduction
testing: best practice protocols to ensure
optimum efficiency and accuracy
10:15-10:44 Morning Tea - Exhibition Hall
President's Welcome
10:45-12:14 . —_
Plenary - Work-Life balance; the Myths, the Lessons and the Responsibilities
12:15-1:45 Lunch - Exhibition Hall
Stream Cattle, Industry, Public Health Dentistry Sheep, Camelids, Goats Welfare, Industry
1:45-2:45 |Syndromic surveillance — a Use of local anaesthesia in Research Update: Welfare sentience and law: an
biosecurity frontline for northern|dentistry (a) Alternative engagement methods for international perspective
Australia Intra-operative oral pain can be |improved peri-urban smallholder livestock |International public opinion and law is
An overview of the unique animal |managed very effectively with the |health and farm biosecurity. changing animal use practices
biosecurity risks to northern use of local anaesthetic agents
Australia, and the systems in (b) Aphid associated photosensitisation
place to address them. Outbreak of photosensitisation in cattle and
horses following the ingestion of aphids
2:45-3:30 Afternoon Tea - Exhibition Hall
3:30-5:00 AVA Awards Ceremony and Annual General Meeting
5:00-6:00 |FMD Training - Nepal 2018 Common dental problems in Research Update: Assessment and treatment of
Summary of FMD Training in paediatric patients (a) Does small lungworm reduce chronic pain in small animals
Nepal. What the disease looks |The importance of the early production in heavily infected sheep? Tools available to assist clinicians in
like in Nepal and lessons for identification and treatment of  [Small lungworm infections are often recognise chronic pain in small
Australia. oral pathology in young patients |detected at abattoirs, whilst few obvious animal patients and explore
clinical signs are seen. Heavy infections may |treatment options
cause production loss
(b) Application of virtual herding technology
on individual and groups sheep
movements and assessing the systems
impact on animal welfare
6:00-7:00 Happy Hour - Exhibition Hall
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Tuesday 7 May 2019

Riverside Theatre

River View Room 4

River View Room 5

Meeting Room 1

Meeting Room 3

Behaviour

Stream Small Animal ) Business, Industry Equine Cattle, Welfare
sponsored by Vetoquinol
8:00-9:00 |Dog attack — Decision Who is guilty? Mind? Body? |State of human resources |Case discussion on the Aspects of assessing pain
making in the critical trauma |Or both? management of the sick foal |during disease and
patient The relation between body Case examples of some operations in farm animals
Initial assessment, and mind is well studied in common and less common  |Research information
diagnostics and treatment of |humans. Is it the same in our scenarios encountered in indicates that pain can be
big dog versus little dog/cat  |companion animals? foals and options for minimised on farms and the
interactions and the common management in the field if public demand that this be
sequelae referral is not an option. done
9:00-10:00 |[Supporting the trauma You know you want it - Rectal tears UPDATE: Pain Relief in Cattle
patient medication! Diagnosis, Immediate How to systematically
Review the use of thoracic Psychotropic medications. management and Guiding investigate diseases of small
drains, oesophagostomy What to use, when to use it owner’s decision making ruminants
tubes and confidently plan and how to use it
and action open wound
management
10:00-10:45 Morning Tea - Exhibition Hall
. Behaviour . . Cattle, Industry, Public
Stream Small Animal S B ] Business, Industry Equine Healt;y
10:45-11:45 |Surgical haemorrhage: arrest [Noise sensitivity or noise State of the international |Examination of the ‘sore- Anti microbial stewardship -
the bleed phobia? What is the market backed' horse — a practical |What'’s the resistance -
Anticipate bleeding, recognise |difference and why it approach Practical information for
risk and predisposing factors [matters Physical examination and discussing antimicrobial
and revise what to do in the diagnostic approach on a stewardship in your practice.
event of a intra operative horse with a sore back and
bleed. the clinical significance of
‘abnormal’ findings.
] ) Plenary - The science of vet talk
12:00-1:15 Gilruth Award
1:15-2:30 Lunch - Exhibition Hall
Stream Small Animal Behaviour : Welfare, Sheep, Camelids, Equine Cattle
sponsored by Vetoquinol Goats, Industry
2:30-3:30 |Dealing with dyspnoea: a Chronic stress and renal (a) Novel indicators of pain|Foal resuscitation: What is |The future of milking
sensible approach to imaging|disease in cats including facial action possible in the field? management in Australasia
dogs and cats The impact in the kidney of  |units in lambs How and when to make a Based on relevant, and
A logical and orderly environmental stressors Lambs were administered |[significant difference inthe [recent research, we have a
assessment to which imaging |existing in the current living  |pain relief and assessed for [outcomes of critically ill foals |pathway to optimising milking
test to use in the dyspnoeic  |conditions of cats will be pain post mulesing using  [in the field. management for Australian
patient presented behaviour, facial action and NZ cows.
units and activity.
3:30-4:00 Afternoon Tea - Exhibition Hall
. . Behaviour Sheep, Camelids, Goats, .
Stream Small Animal, Business St b Were] Public Health, Industry Equine Cattle
4:00-5:00 |[Introduction The dog play study Antimicrobial stewardship: |Snake envenomation in the |Mitigating eye disease in
Dr Jacqui Ley has been Science and regulation horse sheep and cattle destined
Non-neoplastic and surveying Australian dog Key elements of AMS, Diagnosis and treatment of  |for live export
neoplastic disorders linked [owners about how they play |principally for grazing elapid snake envenomation |The investigation of the
to desexing in dogs with their pets. Come and ruminants, and the in Australian horses. causes, treatment and
Activation of luteinizing hear the results respective roles of clinical prevention of severe eye
hormone receptors in non- risk assessment and disease in sheep and cattle in
reproductive tissues may regulation the live-export supply chain.
explain the higher incidence
5:00-6:00 |of some long-term health Things you should consider |Antimicrobial stewardship: |What is equine chiropractic |(a) Antimicrobial Use and
problems following desexing |when anaesthetising older |Science and regulation treatment and how can it Resistance in Western
patients help Australia Dairy Herds: A pilot
A detailed description of what |study
equine chiropractic is, who
should be performing it, and |(b) Qualitative behavioural
how it can help to assess and |assessment of cattle
treat abnormal function or Can we use assessment of
pain of the axial behaviour to indicate welfare
musculoskeletal system. of cattle?
6:00-7:00 Happy lour - Exhibition Hall




Tuesday 7 May 2019

Meeting Room 6

Meeting Room 7

Meeting Room 8

Meeting Room 2

Stream Dentistry Unusual Pets Conservation Biology Education, Public Health
8:00-9:00 |Understanding tooth Top ten tips for avian surgery Science communication to enhance (a) Why do veterinarians leave clinical
resorption and how to Avian surgery is often regarded as |community engagement in wildlife practice?
manage cases difficult. The author offers 10 tips to [conservation Influences and reasons for veterinary
Understanding the different |make it easier and successful An overview of the science clinicians to stop working in clinical
stages and types of tooth communication toolbox, to assist those |practice
resorption their clinical working in wildlife conservation to
importance communicate effectively with the (b) Altruism - professional or
community pathological and fit for purpose in the
veterinary profession?
What is altruism, and is it an appropriate
trait for veterinary health care
providers?
9:00-10:00 |Treatment options for (a) Reproductive disease in pet Faunal crisis - a time like no other (a) Veterinary education in Australia - a
linguoverted canine teeth in |birds: a problem of the chicken or [Managing habitat degradation is a key |[student’s perspective
dogs the egg? strategy to prevent threatened species |Cultural trends that motivate or
This malocclusion is extinctions. This talk will investigate dissuade young veterinarians
associated with pain and (b) Tips on sunshinevirus in issues and solutions
thus requires treatment. phythons (b) Knights or knaves — are veterinary
Different treatment options |How to tell if your python is infected, graduands different to others?
are available and what to do about it Altruism is ‘revealed’ using a choice
experiment with engineering, science,
non-STEMM, nursing and veterinary
science students.
10:00-10:45 Morning Tea - Exhibition Hall
Stream Dentistry Unusual Pets Conservation Biology Education
10:45-11:45|Malignant oral tumours - (a) How to approach the (a) Australian wildlife - gaining (a) Wellbeing in veterinary students: a
preparing for the worst neurological Rabbit experience in the field student led study
Each proliferative or How to identify, stabilise and treat The understanding of wellbeing among
ulcerative lesion should be  [the most common neuropathies of [(b) Surviving wildlife admissions in veterinary students
considered a potential tumor |Australian rabbits general practice - Management of (b) Program development of day one
(b) Distinguishing between wildlife that are likely to be presented to |competencies in Small Animal Surgery
hypomotility and obstruction in the |the GP vet practice. How to care for the
inappetant rabbit cases, the environment and yourself
) ) Plenary - The science of vet talk
12:00-1:15 Gilruth Award
1:15-2:30 Lunch - Exhibition Hall
Stream Dentistry Unusual Pets Conservation Biology Education
2:30-3:30 |Oral anatomy and dental Abnormal faeces in the adult rabbit|(a) Interactions between land use (a) Do skills translate from project to
charting for practitioners True diarrhoea in adult rabbits is change, flying-fox ecology and Hendra |practice? How does completion of a
This presentation outlines uncommon. This talk investigates  |virus dynamics research-based project compared to
clinically important oral the possible causes of diarrhoea in other content within a veterinary degree.
anatomy and a practical way |rabbits and treatment options (b) Before it’s too late - An overview of
to record clinical findings conservation and wildlife medicine (b) Teaching excellence award
research projects undertaken at presentation
Murdoch University
3:30-4:00 Afternoon Tea - Exhibition Hall
Stream Dentistry Unusual Pets Welfare Education
4:00-5:00 |Managing oral fractures - Water quality impacts on the Pets in the park Experience in communication cirricula
the dentists' way! health of freshwater turtles How charitable actions or involvement  |for veterinary education
In head trauma, multiple Poor water quality parameters, such |can result in innumerable benefits, not  |Essential education for career success
injuries of maxillofacial as high nitrate and ammonia, cause |only for recipients but also givers, and satisfaction
structures may occur so the |anorexia and skin lesions in companies, community
patient requires thorough freshwater turtles
assessment
5:00-6:00 |Surgical extractions and Common avian presentations in Assessing and optimising the quality of |(a) When are non-technical skills
avoiding complications veterinary practice life of zoo animals important? Earlier or later
This lecture will look at the  |This presentation is aimed at An overview of the unigue challenges What influences veterinary students'
steps involved in performing |veterinary practitioners who do not |and complexities of evaluating quality of |perceived importance of non-technical
a successful and regularly deal with birds. life in zoo animals skills
uncomplicated surgical (b) Exploring the gap between
extraction anaesthesia skill confidence and
competence - Student self-evaluations
are often misaligned with supervisor
assessments
6:00-7:00 Happy Hour - Exhibition Hall




Wednesday 8 May 2019

Riverside Theatre River View Room 4 River View Room 5 Meeting Room 1 Meeting Room 3
Stream Small Animal Behaviour ) Business Equine - Research Session Cattle
sponsored by Vetoquinol
8:00-9:00 |Caesarean section: What to do when training  |Change Management (a) Significance and outcome of Practical aspects of
optimise your approach |does not help Workshop tarsal fractures on pre-sale yearling |sperm morphology
Revise your pre, intra and Prepare, manage and reinforce: |radiographs and motility
post operative plans and A practical approach to Fractures in juvenile horses before  [How to achieve
techniques for the C- implementing effective practice |entering race training accurate sperm
section changes with your team (b) Minimising microbial growth morphology and
during liquid storage of stallion motility results and
spermatozoa their application
A development which allows stallion
spermatozoa to be stored at room
temperature for up to 7 days
9:00-10:00 |(a) New ASAV Standards |Old cats: behaviour (a) TIVA in horses: Guaifenesin Livestock export - the
of Care: Anaesthesia problems and treatment compared with midazolam role of veterinarians
guidelines for dogs and |Relation between aging Investigating total intravenous What do livestock
cats processes and behavioural anaesthesia of ketamine, export veterinarians
Introduction and changes. Treatment will medetomidine, and guaifenesin or  |do? Balancing animal
discussion include 4 different midazolam welfare with regulatory
(b) The value of surgical |approaches, which will not (b) Clearance of dexamethasone frameworks and
checklists stop aging, but will delay it. sodium phosphate following commercial realities
Surgical checklists have nebulisation of clinical doses in across the globe.
gained popularity, adult horses
however are they worth Time of dexamethasone clearance
the additional time? from the urine and plasma after
nebulisation
10:00-10:30 Morning Tea - Exhibition Hall
Stream Small Animal Behaviour ) Business, Industry, Education Equine Cattle
sponsored by Vetoquinol
10:30-11:30|GDV - great surgery is Do you know what the dog |Communication in veterinary |When gelding goes wrong Investigating
only half the battle is trying to tell you? Reading | medicine: mainstream activity |Where are we at? Complication congenital
Optimal outcomes for body language 101 or minority sport? management and options to reduce |abnormalities in cattle
GDV'’s require a holistic Maintaining communication them Is it due to an inherited
approach teaching and learning in the abnormality?
practice setting
11:30-1:30 Plenary - VetEd Talks
1:30-2:30 Lunch - Exhibition Hall
Stream Small Animal Behaviour . Business, Industry, Education Equine Cattle, Public Health
sponsored by Vetoquinol
2:30-3:30 |Acute phase proteins in |Life skills for kittens: what |Practical in practice Case discussion of when a colicis |Sudden death in
small animals can owners do to help communication not a colic cattle and sheep
Diagnostic, prognostic kittens grow up into A primer on communication for |This session, using cases, will Investigating sudden
and monitoring role of confident cats? all team members - the do’s discuss the wide variety of cases that|death in cattle and
the major acute phase  |Tips and tasks for owners to |and don’t of talking to clients  |mimic abdominal pain in the horse |sheep in central NSW
proteins work with their kittens in and one another
order that they become
confident adults
3:30-4:00 Afternoon Tea - Exhibition Hall
Stream Small Animal Behaviour . Business, Industry, Education Equine Cattle
sponsored by Vetoquinol
4:00-5:00 |Should I give maropitant |Canine aggression: when Core skills of veterinary Cardiovascular derangement in the |Automated mastitis
or meloxicam to the dogs don’t like anyone (part |communication critically ill horse diagnostics during
vomiting dog? 1) Identify and practice Underlying pathophysiology of the milking — technology,
Inappropriate medical Why dogs bite and how to communication skills that have [cardiac changes seen in animals with|performance and
decisions could resultin [treat aggression due to a profound impact on building |critical illness challenges
adverse outcomes for mental illness in dogs relationships, improving
patients efficiency and accuracy in the
consultation
5:00-6:00 |Brachycephalics and Canine aggression: when (a) Ten ways to improve your [Abdominal ultrasound of the colicky [Immune
their comorbidities dogs don’t like anyone (part |veterinary mentation horse responsiveness as a
With the ever-increasing |2) How to perform and interpret predictor of health
popularity of Understanding why dogs bite |(b) Why the long face? Sucking |transcutaneous abdominal and welfare of
brachycephalics our role [and how to treat aggression |the marrow from your ultrasound in a horse with colic Australian dairy cattle
in their survival is due to mental illness in dogs |veterinary career An immune testing
mounting. protocol for Australian
dairy cattle
6:00-7:00 Happy Hour - Exhibition Hall




Wednesday 8 May 2019

Meeting Room 6

Meeting Room 7

Meeting Room 8

Meeting Room 2

Stream Sheep, Camelids, Goats Welfare, Industry Acupuncture Public Health, Industry
8:00-9:00 |From over the fence: What is the future role |Sentience, welfare, ethics Fascia - the forgotten tissue |Bites, scratches, scrubs - infection
of vets in extensive livestock systems and human entertainment  |(part 1) control in companion animal practices
A facilitated workshop; including findings How should we value other  |The connective tissue as Personal and environmental infection
from the last workshop in Melbourne animals and should we allow [fascia has for long been control practices are critical to prevent
(ASAV/SCGV) to identify the challenges and  |harms to sentient beings for |neglected, new research nosocomial and zoonotic infections in
possible approaches to resolve this complex |our amusement? show that it is important - but |veterinary practice.
issue why?
9:00-10:00 |[(a) Reproductive wastage in young ewes Tourism and marine Fascia - the forgotten tissue |(a) AMR in companion animal practice: A
Update on the causes of reproductive mammal welfare (part 2) tragedy of the commons
wastage in young ewes Tourism can lead to poor The connective tissue as Why small animal practitioners should
welfare of captive and wild fascia has for long been care about AMR and create a culture of
(b) Diagnosis and management of marine mammals but good  |neglected, new research stewardship in their clinics.
respiratory diseases in small ruminants practice can minimise this show that it is important - but
Preparing for the 'cost of respiratory diseases why? (b) Reporting AMR usage at the point of
from intensification' requires greater administration
awareness of both the endemic and Taking the guesswork out of anti-microbial
transboundary respiratory disease risks usage by recording all treatments at th
point of administration
10:00-10:30 Morning Tea - Exhibition Hall
Stream Sheep, Camelids, Goats Welfareé:(:)?:;;rvatlon Acupuncture Public Health, Industry
10:30-11:30 |(a) Local research update (a) Legal frameworks for wild |Acupuncture and (a) Innovative ways to enhance early
Update on R&D projects relevant to sheep  |animal welfare rehabilitation for detection of significant diseases
health and production Jurisdictions vary in statutory |polyradiculoneuritis Innovative ways to incentivise and
protections provided to wild  |(coonhound paralysis) - normalise reporting for early detection of
(b) The challenge to improving lamb survival |animals and the regulation of |useful tips and tricks pests and diseases are discussed
that won’t go away harmful activities like land Acupuncture combined with
Snap shot of current R&D undertaken by clearing biomechanical medicine and |(b) Global burden of animal diseases:
Murdoch University and its collaborators. (b) Land clearing: the costs [rehabilitation techniques can |problem, solution and legacy
borne by wildlife improve the recovery rate of [The Global Burden of Animal Diseases will
Physical injuries and Polyradiculoneuritis develop a system that provides
pathological conditions seen information on the economic impact of
in wildlife livestock diseases
11:30-1:30 Plenary - VetEd Talks
1:30-2:30 Lunch - Exhibition Hall
Stream Sheep, Camelids, Goats Welfare, Industry Acupuncture Public Health
2:30-3:30  |(a) NUMNUTS - providing pain relief for lamb|The welfare of animals Acupuncture points on the  [(a) Coxiella burnetii seroprevalence in
marking during transport head with regard to cranio- |Australian veterinary workers
The research underpinning a new tool for Scientific evidence indicates |sacral therapy Results of a cross-sectional study
delivering local anaesthetic to lambs at the  |the factors affecting animal  |Acupuncture points of the
time of ring application welfare during and after head is related to the (b) Methods to detect C. burnetii from
transport so some practices  |underlying anatomy of the the environment
(b) Protozoal infections in sheep should be banned cranial nerves and to the A systematic review of sampling methods
Update on current understanding cranium. to detect C. burnetii in the environment
3:30-4:00 Afternoon Tea - Exhibition Hall
Stream Dentistry Welfare, Industry Acupuncture Public Health
4:00-5:00 |[Introducing endodontics: pulp capping in Emerging animal welfare Myofascial kinetic lines in (a) Foot and mouth disease: are we
practice issues for Australian horses and dogs (part 1) prepared for an outbreak?
Preserving a vital immature or mature tooth |abattoirs The kinematics of the body  |Australia needs to be prepared for an
within the periodontium is the goal of the The impact of animal welfare |can be described by emergency animal outbreak focusing on
veterinary dentist whenever possible standards and slaughter continues lines of muscles, |various different pre and post outbreak
techniques on welfare inred |fascia and other connective |aspects
meat and poultry abattoirs tissues. (b) How to catch an exotic disease
5:00-6:00 [Never too old: Geriatric feline anaesthesia |Mobile abattoirs - One more |Myofascial kinetic lines in (a) Improving detection, investigation
for the general practitioner day on the farm horses and dogs (part 2) and management of emergency animal
Tips and essential tools on how to safely and [From March 2019, licensed [The kinematics of the body  |diseases
confidently anaesthetise the geriatric catin  [on-farm mobile slaughter can be described by Designing a training package to educate
general practice units offer a robust continues lines of muscles, |veterinarians
alternative to current fascia and other connective  |(b) Reconstructing FMD outbreak
processing options tissues. transmission networks
Evaluation of fitness for purpose of FMD
outbreak transmission network models,
further model development and
application
6:00-7:00 Happy glour - Exhibition Halll




Thursday 9 May 2019

Riverside Theatre River View Room 4 Meeting Room 3 Meeting Room 1
Stream Small Animal Business Equine Dentistry
8:00-9:00 Bilary Tract Surgery Case discussions on equine Setting up a dental service
We ask ourselves : Why does the Topical issue - small group emergency and trauma cases Why is a comprehensive dental
bile stop flowing? What are the discussion with the experts This session will present a wide service important for your practice?
options and is surgery always variety of equine cases and the A step-be-step guide to improving
appropriate? management using gold standard  |your dental service is discussed
principles of emergency and critical
care in order to obtain an optimal
outcome.
9:00-10:00 |Adrenal surgery Medical management of colic in Building the equine dental side of
Review the fascinating physiology of practice your mixed or equine practice
these endocrine glands, the havoc Focus on the conservative Join us to discuss some tips when it
they cause when they malfunction management of large intestinal comes to trying to build the equine
and the considerations given to impactions and sand enteropathy. |dental side of your practice.
adrenal surgery
10:00-10:30 Morning Tea - Exhibition Hall
Stream Small Animal, Business Business, Education Equine Dentistry
10:30-11:30 |Take my breath away... a highway |Veterinary communication: why and |Performing a post race veterinary |Challenging periodontal disease
to the danger-zone how does it go wrong exam and common findings case management
With an increase in the popularity of |From paternalism to partnership — [Performing a post race veterinary Periodontal disease is generally
our brachycephalic dogs, an building strong client relationships  |examination at a race course and described in two stages, gingivitis
understanding of upper airway the use of the Alivecor ECG monitor |and periodontitis. Both are
pathophysiology, methods of in post race examinations manageable although often require
assessment and prophylactic very complex approach
management is necessary in order
to be the best of the best
11:30-12:30 Ben Cunneen Memorial Plenary - No food security without food safety: lessons from low and middle income countries
12:30-2:00 Lunch - Exhibition Hall
Stream Small Animal Business Equine Dentistry
2:00-3:00 Oesophageal FB: to scope or How to take the message home to |Strategic deworming in horses: the |What went wrong? Mistakes and
operate your practice and staff current thinking malpractice in small animal
Bones, hooks, hoof pairings and High performance veterinary Overview of the current thinking dentistry
chew sticks are amongst the objects |practice culture: How to use a regarding parasite management In medicine, errors occur but they
we may encounter. We take a look [relational approach for achieving strategies and anthelmintic may occur after intentional or
at how to successfully remove quality, efficiency and resilience in  |resistance, relevant to Australian unintentional actions. The first group
the work place equine practitioners is classified as malpractice the
second is medical error
3:00-3:30 Afternoon Tea
3:30-4:30 Enteropathogens in cats and dogs |Pack your tool kit - big ideas and  [Dealing with diarrhoea in the adult |Homecare advice - what should we
Common enteric infectious agents  |changes from the week horse be telling clients?
causing diarrhoea in cats and dogs |In this final session, Paula will recap [The systematic approach to A detailed look at homecare options
and diagnostic tests used to detect |the key learnings from the week and [diagnosis and treatment of acute to reduce the accumulation of dental
these will be discussed make sure we can all have our tools |diarrhoea in the adult horse plaque and ultimately prevent or
at the ready control periodontal disease
4:30-6:00 AVA Member Forum
7:00-Midnight AVA Conference Dinner




Thursday 9 May 2019

River View Room 5

Meeting Room 6

Meeting Room 2

Stream Food Security Day Career Development Vets in the Community
8:00-9:00 Opening and chair (a) Internships and residencies - Australia and |VetTrain - Landmark veterinary training
beyond Addressing the global challenges to the health
Food security internationally and Australia's and welfare of domestic pets, livestock, wildlife,
role: aligning nutrition, biodiversity, welfare (b) ASAV GP training humans and the environment
Achieving sustainable food and nutrition security
for all by 2050: synopsis, challenges and (c) Why do your membership
opportunities
(d) Should | do a PhD
(e) A career in the government
9:00-10:00 Conserving Australia's biodiversity, while EDVOS pet safety program — The link between
doubling food production animal abuse and family violence
This talk reviews the current and projected EDVOS has been working to address the issue
ecological state of Australia’s native animal and of pets in families facing violence — recognising
plants populations, and proposes a bold and the significant role they play in family dynamics
budgeted plan to balance increased food and the importance of supporting them too
production with biodiversity conservation when women and children are fleeing family
violence
10:00-10:30 Morning Tea - Exhibition Hall
Stream Food Security Day Career Development Acupuncture
10:30-11:30 |Some animal production methods are (a) Tips on how to write a paper for publication |Fascia planes, acupuncture meridians and
unsustainable: factors include poor welfare Using illustrations and anecdotes, Anne will give |points
The future of animal production depends on us some of her personal tips and tricks for Effort has been put in the search of the
consumer attitudes to animal welfare and other |putting together a readable and publishable anatomical foundation for acupuncture points.
aspects of sustainability: be proactive scientific paper Is it fascia?
(b) Tips on what makes a winning poster
11:30-12:30 Ben Cunneen Memorial Plenary - No food security without food safety: lessons from low and middle income countries
12:30-2:00 Lunch - Exhibition Hall
Behaviour
ream F rity D A nctur
Strea 0od Security Day Smatseres by Vel cupuncture
2:00-3:00 Wildlife conservation programs in pastoral I'm getting bald! Is it stress?: feline Myofascial kinetic lines and acupuncture
landscapes in Northern Australia psychogenic alopecia meridians (primary and 8 extras)
Pastoralism is a dominant land-use in Northern |How to diagnose and approach Feline Most of the Myofascial Kinetic Lines follow
Australia. AWC is working with pastoralists to Psychogenic Alopecia? Which are the stepsto  |acupuncture meridians very well and the ancient
integrate biodiversity conservation with cattle  |achieve the final diagnose? Which are the main |Chinese literature actually describe fascia, hear
production possible treatments to support these animals? |how
3:00-3:30 Afternoon Tea
3:30-4:30 Australia and the global context Noise reactivity: diagnose and treatment Test and treatment of the lines with specific
The global context, and Australia’s position, Diagnose of Noise Reactivity is based in the acupuncture points
regarding one health, food security and the behavioural signs. The treatment will depend on |Along site the dissections our colleague Dr. Tove
environment from the Australian Chief these signs, but it can be from a environmental |Due has developed diagnostic tests and
Veterinary Officer adaptation, to behavioural modification plan, treatment points for each Line
including pharmacologic approach
4:30-6:00 AVA Member Forum
7:00-Midnight AVA Conference Dinner




A systematic review and critical appraisal of sampling methods to detect Coxiella
burnetiiin the environment

A. M. Hasanthi Abeykoon
The University of Melbourne
Faculty of Veterinary & Agricultural sciences, University of Melbourne, Victoria 3010
Nicholas J. Clark, Ricardo J. S. Magalhaes, Gemma A. Vincent, Mark A. Stevenson, Simon M.
Firestone, Anke Wiethoelter

Introduction

Q fever is a zoonotic disease caused by the intracellular bacterium, Coxiella burnetii. The
primary mode of transmission of C. burnetii is by inhalation of aerosols originating from
infected animals and contaminated environments. The organism has a very low infective
dose, can persist in the environment for long periods and can become wind-borne. Detection
of C. burnetii in the environment is therefore important during human and animal outbreak
investigations and to inform recommendations for the control and prevention of Q fever. In
this study, we systematically reviewed and critically appraised published literature on the
methods used to detect C. burnetii in different environmental samples.

Methods

A search of four electronic data bases (Web of Science [all databases], CAB Abstracts, Scopus
and MEDLINE), with subsequent hand searching, identified 46 eligible records published in
English since 1950.

Results

These studies described the sampling of mainly dust, air, soil and water to determine the
presence of C. burnetii during outbreak (37%) and in non-outbreak (63%) situations from
around the world. A larger portion of studies were published between 2010 and 2015. The
most commonly tested sample type was dust, which was collected mostly by wiping surfaces
with swabs, cloths or sponges. The majority demonstrated the presence of C. burnetii by
detection of DNA using PCR based techniques, while rRNA pyrosequencing and microarray
analysis were used infrequently. Eight studies attempted and succeeded in demonstrating
viability of the organism in these environmental samples. Although many studies investigated
C. burnetii at repeated time points, the extent of research on geographical contamination
and spread was low.

Discussion and conclusions

Identifying a single best environmental sampling method to detect C. burnetii is challenging
to due to the variability in methods used among reviewed studies. The utility of these studies
for managing or preventing outbreaks is questionable as they typically only focus on single
samples. Targeting multiple environmental sample types is recommended to avoid
misdetection during endemic or outbreak situations. Future research should focus on
validating and standardising sampling methods.
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Practical In Practice Communication: How to Maintain and Enhance Communication Skills
for Success
Dr. Cindy L Adams
University of Calgary, Veterinary Medicine
Calgary, Alberta Canada

Communication is a core clinical skill that needs to be taught, learned and implemented in
practice settings with intention.12 (Adams and Kurtz 2006) Veterinary schools across
Australia, Caribbean, Europe, Japan, North America, United Kingdom and more recently
Latin America have developed or commenced development of communication skills
programs and assessment strategies. These initiatives have been fuelled by overwhelming
evidence that points to the need for communication skills training critical for practice
success. There is 40 years of research in human medicine linking communication to
outcomes including diagnostic accuracy, satisfaction, understanding and recall,
compliance, and reduction in complaints. In the area of veterinary medicine there is close
to 15 years of research building on evidence from human medicine but within the
veterinary context. Communication is closely linked to clinical reasoning, medical problem
solving and significant outcomes of care such as accuracy, efficiency, supportiveness,
adherence to treatment recommendations, and client and veterinarian satisfaction.34.567
Over the last 10 or so years communication skKills education and training is taking place on
site in veterinary practices resulting in improved relationship-centred communication
characterized by a balanced distribution of talk between the veterinarian and the client,
stronger partnerships and rapport between practice team members and clients and
attainment of the client’s perspective (needs, concerns, feelings, expectations) which is
critical when giving information to clients and helping them make decisions in the best
interest of the patient(s). Development of communication to a necessary level of
competence is no longer optional if a practice wants to achieve important outcomes. The
practice of excellent veterinary medicine is inextricably linked with skilled communication -
you cannot have one without the other. This is true no matter whether you work in rural or
urban settings primary or specialty care, small animal, equine, production animals, exotics
or public health.

Communication sills are a vital aspect of interactions between veterinarians, nurses,
receptionists, managers and there are three broad types of communication skills that need
to be taught and learned: content, process and perceptual skills. Content skills are what the
animal healthcare professionals communicate - the substance of their questions and
responses, the information that they gather and give, the treatments they discuss. Process
skills are the ways that the professionals communicate with clients and one another, how
they go about getting the history or providing information, the verbal and non-verbal skills
they use, how they develop the relationship with the client and the way they organize and
structure the conversation. Perceptual skills have to do with what the healthcare
professional is thinking and feeling including their clinical reasoning and problem solving
skills; their attitudes, values and beliefs; their awareness of feelings and thoughts about
the client and patient; their awareness about their own confidence, biases and values. It’s
important to note that all three skKills are highly integrated and cannot be considered in
isolation. Attention to one skill without consideration of the others has a significant impact
on the communication and its impact on animal, client and health of the practice.
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So what does it take to teach and learn communication? The teaching and learning of
clinical communication skills requires the same level of attention and intentionality as the
teaching and learning of any other clinical skill. Whether simply watching seasoned people
interact with clients works to advantage in practice settings (or not) depends on the level of
awareness and the modelling and coaching skills of those who take on the role of ‘teaching’
communication. Reading articles, attending lectures, and watching demonstrations of
people communicating (live or recorded) during staff meetings or rounds can be useful
ways to raise awareness and increase knowledge about communication but does not
necessarily enhance communication skills and competence for practice. For the purpose of
this paper we will discuss the top 3 elements that are necessary for moving communication
competence forward in the practice environment and the preconditions necessary to
develop and maintain communication teaching and learning in veterinary practice settings.
First, the top 3 elements necessary for teaching and learning communication include the
need for a:8

1. Detailed and clearly defined skKills to be learned

2. Way to observe or record communication skills in action followed by discussion

3. Conversation that includes well-intentioned detailed feedback about what the
observed is doing that is effective and what would make the communication more
effective

Detailed and clearly defined skills to be learned:

The most comprehensive, applicable and utilized framework for communicating in
veterinary medicine is the Calgary-Cambridge Communication Process Guide. The guides
were originally developed for human medicine and later adapted for veterinary medicine.
9.10 The guides consist of 73 communication skills organized around an framework
including: initiating the interaction, gathering information, physical exam (if it is part of the
interaction), building a relationship, structuring the conversation, explaining and planning
with the client(s), closing and making plans for follow up with the practice. Fifty-eight of the
evidence based skills are process skills plus an additional 15 process skills related
specifically to giving information to clients and making plans for follow up. While the
categories inherent to this framework seem logical, use of essential communication skills
that are identified are often overlooked including discovering the client’s views and
expectations, negotiating, encouraging questions, repetition of advice, checking for
understanding and categorizing information. The guides are the backbone of
communication teaching and learning in veterinary education, continuing education and
practice around the world. Figure 1 shows the organizational framework for the Calgary-
Cambridge process guide.
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Initiating the Session

Providing Gathering Information Building the

Structure Relationship

Physical Examination

Explanation and Planning

Closing the Session

Way to observe or record communication skills in action followed by discussion :

The second essential for maintaining and enhancing effective communication in practice is
observation of animal heath care workers while they communicate with clients. This may
sound to be too difficult or intrusive but it is critical to be able to obtain a baseline of
understanding of the other person’s skills and areas that would benefit from enhancement.
One strategy might involve observing the team member in real time intervening if useful, by
modelling relevant communication skills followed by a debrief after the client interaction.
During the debriefing and if time is available it is useful to discuss and practice impromptu,
alternate ways of communicating. This is where the list of 73 skills talked about above is
helpful in focusing on specific areas of the interaction - initiating the interaction for
example - that can be enhanced with the opportunity to rehearse. Lets assume for
example that the observer noticed that when the nurse brought a new client into the exam
room she did not clarify her role and the client assumed that the nurse was the
veterinarian. A simple rewind of the initiation portion helps solidify the skills of clarifying
your role when you first meet a client. A second approach for enhancing communication
competence in the practice involves installing video or at least audio recording devices in 1
or more exam rooms to record any and all animal health care providers during their
consultations. Informed consent needs to be obtained for the client and anyone else who
will be on such recordings. The video or audio recordings can then be replayed and
discussed with the person interacting with the client. A third option is role-play using
practice based vignettes. Focusing attention using role play can be an agenda item for staff
meetings or other collaborative activities.

Conversations that includes well-intentioned detailed feedback about what the observed is
doing that is effective and what would make the communication more effective:

After observation or recording consultations it is time for well-intentioned feedback for the
individual that interacted with the client(s). In order to support the ongoing development of
communication at the practice level we must work toward supportive relationships across
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our staff and doctor compliment. For many, giving and receiving feedback has been a
negative experience leaving people feeling belittled, embarrassed or ashamed. Feedback
has often come off as telling another person one good thing that took place followed by a

litany of faults, omissions or inaccuracies, and then to point out how to do things differently.

This kind of feedback can create defensiveness rather than learning and forward
movement. For the most part, attention to the importance of a supportive relationship for
giving feedback has been overlooked. For feedback to be effective and useful it must be
well-intentioned, detailed and descriptive. The person offering the feedback is basically
holding a mirror up to reflect back to the other person what they saw and its impact on the
interaction with the client. A detailed set of strategies for analysing interactions and giving
feedback is referred to as agenda-led outcome based analysis (ALOBA)8. ALOBA is a much
used and well-recognized framework for organizing and leading feedback sessions in
communication program in human and veterinary education as well as veterinary practice
settings.

How to get started with a ‘program’ to enhance communication teaching and learning in
practice?

Dedicated or explicit communication teaching and learning at the practice level by practice
team members that have the necessary training themselves is not widespread but it’s
catching on. Success of internal teaching and learning effective communication begins with
a desire for excellent communication in practice alongside excellence in all other clinical
domains. Success also comes from the creation or maintenance of a supportive workplace
that strives for the same level of partnership that we are trying to achieve within the
veterinarian/nurse, receptionist-client relationship. Mastery of appropriate communication
coaching and teaching technigues must also be obtained and maintained by designated
people in the practice. Hiring practices must consider, in addition to clinical skills and
knowledge, the ability and desire to work well in a team including learning and
implementing effective communication. Another contributor to the success of
communication teaching and learning is the creation of space in staff meetings for
discussion about communication and opportunities for external continuing education.
Challenges abound, the relationship between communication and outcomes important to
practice success is too compelling to be left unattended.
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Food security internationally and Australia’s role: nutrition, biodiversity, welfare
Robyn Alders, AO
Centre for Global Health Security, Chatham House; Kyeema Foundation
London, UK; Fullerton, NSW, Australia

Key Messages
As veterinarians, we have a responsibility to encourage:
(1) Evidence-based debates on sustainable human and animal nutrition and appropriate
welfare;
(2) Use of food for people and feed for animals that are ecologically, economically and
socially sustainable;
(3) The keeping of appropriately-nourished companion animals with a low carbon
footprint; and
(4) Land management practices involving animals that enhance soil health and
biodiversity.

Introduction

Defining and facilitating sustainable and ethical food systems in support of human, animal
and planetary health is among the greatest challenges facing humanity today.1 As the global
population grows from 7 billion in 2010 to a projected 9.8 billion in 2050, and incomes grow
across the developing world, overall food demand is on course to increase by more than 50
percent, and demand for animal-based foods by nearly 70 percent .2 Even with our current
population, over 10 per cent of people globally are undernourished and approximately 30 per
cent are deficient in key micronutrients.3 The overwhelming burden of child undernutrition
exists in low- to middle-income countries (LMICs).4 Approximately 50 per cent of pregnant
women in these same countries suffer from anaemia. In high-income countries,
unacceptable levels of obesity and micronutrient deficiencies occur more frequently in
vulnerable groups of people and animals.

Sustainable Development Goals: veterinarians, biodiversity and food and nutrition security
As veterinarians, we have a complex set of responsibilities as we serve both animals and
people. How do we balance the need for increased quantity and improved quality of food for
people while also ensuring the survival of other animal species? Sustainable food and
nutrition security lies at the heart of the United Nations Sustainable Development Goals
(SDGs).5 Interlinkages between the SDGs highlight the fundamental role of a healthy, diverse
environment as a key factor in achieving sustainable human health and wellbeing.

In making decisions about how to meet food needs and preferences, it is essential to take
local agro-ecological conditions into account.6 In LMICs, efficient and appropriate
consumption of animal-source food (ASF) can provide proteins with an optimal balance of
amino acids to meet human requirements, as well as bioavailable micronutrients such as
haem iron and preformed vitamin A that can significantly enrich cereal-based and energy-
rich diets.”8 These foods are infrequently consumed in many resource-limited settings in
LMICs, particularly when the risk of livestock losses to disease is high, and where domestic
animals also offer a means of storing wealth and meeting financial and cultural needs. In
high-income countries, inadequate access to nutritious and affordable ASF and uninformed
food choices due to insufficient knowledge and negative perceptions of cheaper ASF options
(such as offal) contribute to the consumption of energy-rich, micronutrient-poor diets by
vulnerable groups.
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Defining sustainable diets for humans, companion animals, livestock and wildlife is finally
becoming a more mainstream discussion. With increasing human population has come:
increasing urbanisation; increasing globalisation of food systems; increasing numbers of
malnourished people and animals (i.e. under- and over-nutrition and micronutrient
deficiency); expansion of agricultural lands; decreasing biodiversity at genetic, species and
ecosystem levels and for food and agriculture; and increased global movement accompanied
by spread of diseases and pest species.

Australian and global food systems: veterinarians, food, feed and welfare

Population dynamics for both humans and free-living animals are closely linked to food
availability. Over the past 10,000 years, agricultural production has fed an ever increasing
and, now, increasingly urban human population. Following the end of the Second World
War, agriculture has become increasingly industrialised, focussing on the production of
increased quantity of food. This increase has been driven by intensification and through
expansion of agricultural activities into new areas. Over the past 200 years in Australia,
agricultural land use has increased significantly and has been associated with a loss of half
the soil organic carbon, increased clearing of land, decreased biodiversity, an overall
decrease in rainfall in cleared areas and declining nutritional profile of food. Clearly these
trajectories are not sustainable. It's interesting to note that while Australia’s agricultural
production has been hailed an economic success story with an important role in
contributing to regional food security, our own national health statistics show an increasing
number of households that are food insecure and individuals who are malnourished. The
growing rates of obesity and increasing micronutrient deficiency in Australians (and our
companion animals) are alarming, especially in vulnerable groups such as women of
reproductive age and the elderly. To our immediate north, approximately half of the
children in Timor-Leste are stunted, limiting their ability to reach their genetic potential in
terms of cognition, physical strength and health. Poor diet plays a large part in the
malnutrition seen in both countries. For many Australians, 40 per cent of our diet consists
of junk food. In Timor-Leste and many other LMICs, diets, especially for infants and young
children, are monotonously cereal-based. The addition of even a small quantity of animal-
source food would transform the nutritional quality of their diets.” More broadly, the
German Nutrition Society states that it is difficult or impossible to attain an adequate
supply of some nutrients with a pure plant-based diet.® They do not recommend a pure
plant-based diet for pregnant women, lactating women, infants, children or adolescents. In
sustainability terms, a pure plant-based diets supports a lower human carrying capacity
than diets such as ovo-lacto vegetarian.10

How do we respond to this multifaceted situation? The latest strategy to develop the north
of Australia emphasises the opportunity to increase food production to meet the growing
demand in our region. How can we employ the principles of regenerative agriculture!! to
prevent further loss of soil health, water resources and biodiversity, control invasive
diseases and pests and still make enterprises financially viable for generations to come?
The sustainable use and conservation of biodiversity for food and agriculture call for
approaches in which genetic resources, species and ecosystems are managed in an
integrated way in the context of production systems and their surroundings.12 In particular,
for many types of associated biodiversity and wild foods, sustainable use and conservation
require in situ or on-farm management integrated into strategies at ecosystem or
landscape levels with ex situ conservation serving as a complementary strategy. How do we
care for the soil and wider environment, as well as encouraging debate around what type of
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animal-source food is produced and for whom? Australia’s arable land, that is land used
for cropping, has dropped to around 6 per cent of land mass. Does it make sense to use
this precious resource to produce crops that are fed animals that are then eaten by people?
Nutritional modelling suggests that a more sustainable diet would be achieved by ensuring
that human-edible food (e.g. cereals, pulses, etc) is eaten directly by people.13 The
environmental impact of animal production could be significantly reduced in Australia if we
consumed more of the carcass and producers were paid for all edible parts of the carcass.
In many cases, the highest concentration of micronutrient-rich food is lost to the human
food chain in Australia partly due to changing dietary preferences.14 The scarce nutrients in
offal are used for dog and cat food, for fertilizer or are exported to countries that still value
them. Interms of carrying capacity, our livestock herds could be reduced and still provide a
similar quantity of nutrients if more of us adopted nose-to-tail eating habits. In terms of the
growing demand for high-quality dog and cat food, should we be recommending that
owners consider switching to food containing insect protein sources or keeping herbivorous
companion animals?

The future of food and feed: veterinarians’ role in global change

Our veterinary training in comparative physiology, nutrition and health makes us invaluable
members of the team effort that is required to achieve sustainable development in Australia
and globally. Veterinarians have and continue to play a crucial role in the prevention and
control of infectious disease, nutrition science, conservation biology and food and nutrition
security across a wide range of species. Our profession is well-placed to contribute to
achieving many of the SDGs, from SDG2 (zero hunger and sustainable agriculture) to SDG3
(ensuring healthy lives and promoting wellbeing for all) to SDG12 (responsible consumption
and production). In the 21st century, veterinarians must hold as a key concern, not only the
health, welfare and respectful treatment of animals, but also the ecological systems that
sustain them and us.
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Abstract

This paper describes our current approach on the assessment of immune responsiveness as
a predictor of dairy cattle health and disease under the Australian pasture-based production
system. Furthermore, the relationships between antibody and cellular immune responses
and health and performance traits (stress responsiveness, internal parasite burden and milk
production and quality) were investigated. The immune testing protocol developed herein
was reliable for inducing and measuring immune responsiveness in Australian dairy cattle.
Results suggested that animals with superior immune competence are better able to cope
with management-induced stress. No significant correlations between immune competence
and productivity were observed.

Introduction

The welfare of dairy cattle may be compromised during the periparturient period, due to the
increased incidence of health disorders such as mastitis, milk fever, retained fetal
membranes and gastrointestinal conditions observed during this period (Uribe et al., 1995,
Berry et al., 2003, Cummins et al., 2012). Furthermore, increased incidence of these disorders
during the periparturient period has a significant negative impact on herd profitability
(Kossaibati and Esslemont, 1997). Previous selection for production traits, with limited
emphasis on survival and longevity traits, is thought to have contributed to the increased
incidence of periparturient health problems observed in modern dairy cows (Miglior et al.,
2005, Oltenacu and Broom, 2010). It has also been shown that modern dairy cattle can
experience a prolonged state of periparturient immunosuppression that can result in
increased periparturient health disorders (Aleri et al., 2016). These observations were a major
driving force for developing strategies aimed at predicting dairy cattle health and welfare
using immune function testing. This holistic health and production improvement strategy has
been referred to as immune competence testing or the High immune technology (HIR). The
technique involves ranking of animals based on Estimated Breeding Values (EBVs) of their
adaptive immune response phenotypes which include antibody and cell-mediated immune
responses that also capture key innate mechanisms required to make robust adaptive
responses. Thereafter these responses are correlated with health and production
performance. This paper describes our current approach on the assessment of immune
responsiveness as a predictor of dairy cattle health and disease under the Australian pasture-
based production system as well as assessing the relationships between antibody and
cellular immune responses and health and performance traits (stress responsiveness,
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internal parasite burden and milk production and quality) in Holstein-Friesian and Holstein-
Friesian x Jersey crossbred heifers raised in a pasture-based production system.

Materials and Methods

Part 1: Studies on the development of the immune testing protocol

Experiment 1- In these studies immune competence testing was undertaken to assess
antibody and cell-mediated immune responses, using a modified protocol to that used in
previous studies (Heriazon et al., 2009; Hernandez et al., 2005). Modifications included the use
of different test antigens. In the current study, a commercial clostridial / letosporosis vaccine
(Ultravac® 7 in 1, Zoetis, West Ryde, NSW, Australia) was used to stimulate measurable
immune responses using the protocol shown in (Table 1). Combined immune responses for
each animal were generated using their antibody and cell-mediated immune responses. We
assessed the repeatability of secondary and tertiary immune responses measured in 100
calves (5-6 months, secondary response) and again as yearlings (12-13 months of age,
tertiary response).

Experiment 2 - In another experiment, we compared the ranking of dairy calves for general
immune competence using two different testing protocols. The protocols used were identical
with the exception of employing different antigens to induce measurable immune responses.
In the first protocol specific test antigens, as have been extensively used in the North
American dairy industry to assess immune competence, were used (protocol 1) and in the
other protocol a commercial 7 in 1 vaccine was used (protocol 2) to induce immune
responses. In the study, antibody-mediated immune responses and cell-mediated immune
responses were assessed in 40 male dairy calves managed at pasture using both protocols
in a cross-over design.

Table 1: Immune testing protocol that was used in the study to assess immune function as
a predictor of dairy cattle health and function

Visits Date / time Activities / procedures during the visits

Visit 1 Day O Bleeding (serum baseline antibody and stress response

indicator levels), Immunization

Visit 2 Day 8 or 9 Bleeding (to assess AMIR and stress response), Skin

measures, Inject for skin test

Visit 3 Day 10 orl11 Bleeding (to assess AMIR and stress response), Skin test

reading (to assess CMIR)

Part 2: Associations between immune competence, stress responsiveness and production in
Holstein-Friesian and Holstein-Friesian x Jersey heifers reared in a pasture-based production
system in Australia.

We assessed antibody and cellular immune responses in first lactation dairy heifers reared
under a pasture-based production system and to investigate associations between immune
competence and stress responsiveness, health and productivity.

Results and Discussion

Part 1, Experiment 1 - In this experiment we further investigated the correlation between
immune responsiveness and average daily weight gain. A total of 100 Holstein-Friesian
heifer calves were enrolled into the study when 5-6 months of age and followed up as
yearlings at 12-13 months of age. The analysis of correlations for immune responses in
calves and yearlings showed that the secondary and tertiary antibody-mediated immune
responses were well correlated (r=0.651, Adjusted R2=0.418, P<0.0001), whereas
correlations between secondary and tertiary cell-mediated immune responses were poor
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(r=0.078, Adjusted R2 = -0.004, P= 0.450). Based on test results heifers were ranked for
AMIR, CMIR or combined AMIR/CMIR. The results on the McNemar’s test provided evidence
that the proportions of High and low immune responders within the immune ranking groups
were not disproportionate, permitting a repeatability test to be performed. The Cohen Kappa
(k) test of agreement was used to test the consistency of immune response category ranking
of an individual. The level of agreement for an animal to be identified as either a High or low
responder across the two test periods was moderate to high (k=0.445) for antibody-mediated
immune responses, poor for cell-mediated immune responses (k=-0.055), and moderate for
combined immune responses (k=0.395). The high consistency of secondary and tertiary
AMIR suggests that potential benefits could be gained by early ranking of animals based on
their immune response. (Mallard et al., 1992; Mallard et al., 2011; Mallard et al., 1998).

In experiment 2, our primary focus was to compare the ranking of calves for immune
competence when assessed using two different testing protocols which only differed in the
antigens used to induce measurable immune responses. We hypothesized that animals
would rank similarly for each immune competence trait when using either test protocol.
Results of the study largely supported our hypothesis with rankings for AMIR, CMIR or CIR not
differing significantly when assessed using either test protocol. The present findings are not
surprising based on the role of genetics on the influence of immune responses. Various
studies have suggested AMIR and CMIR are moderately heritable (20-40%) in dairy cattle
(Wagter et al., 2000; Abdel-Azim et al., 2005; Hernandez et al., 2006; Thompson-Crispi et al.,
2012b). This suggests that moderate genetic gains could be expected from selecting animals
based on their inherent general immune competence which is expected to improve their
ability to resist a variety of diseases. Selection strategies aimed at improving immune
competence are expected to provide a strong platform for breeding animals that are better
able to cope with disease challenges encountered in their production environments.

Part 2 - The objectives of this study were to assess the antibody and cellular immune
responses of dairy yearling heifers aged 12 - 15 months which were reared under a pasture-
based production system and to determine associations between immune competence and
stress responsiveness, internal parasite burden, milk production, SCC, milk protein and milk
fat yield. Heifers identified as below average for both their ability to mount antibody and
cellular immune responses had higher cortisol concentrations following mustering and
handling when compared to their counterparts. Therefore, findings of this study suggest that
ability to mount antibody responses was (favourably) correlated with ability to cope with
management-induced stress; however, the relationship was not strong (r =-0.220, P <0.01).
This association can be considered “favourable” as enhanced immune competence was
correlated with improved ability to cope with stress (lower cortisol concentrations following
handling). Antibody immune responses were also favourably correlated with internal parasite
burden as assessed by WEC. No significant differences were observed between immune
competence phenotype groupings for cellular, antibody and OIC immune responses and milk
yield, SCC, fat and protein content. Phenotypic correlations between immune competence
traits and milk production traits were generally weak and non-significant with the exception
of cellular responses and milk yield which was favourable and approached significance.

Conclusion

The use of immune function as a holistic health approach has potential to significantly
improve of animal health and welfare and improve productivity. Data from these studies
confirm that the immune testing protocol developed in the Australian context was a reliable
method for inducing and measuring immune responsiveness in dairy cattle. Animals with
below average antibody and cellular immune competence had higher serum cortisol

Proceedings of AVA Annual Conference, Perth, 2019
Aleri, JW - Immune responsiveness as a predictor of health and disease in Australian dairy cattle

21

4

§ 2019AVA

¥ Annual
Conference



concentrations compared with their counterparts following handling, suggesting they had a
reduced ability to cope with management-induced stress. Furthermore, a significant negative
(favourable) correlation was observed between antibody responses and stress
responsiveness. Similarly, correlations between antibody responses and internal parasite
burden were significant and negative (favourable). No correlations were observed between
overall immune competence and milk yield, milk fat and milk protein content.
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Brachycephalic dogs and comorbidities

Carla Appelgrein
Giselle Hosgood
Murdoch University
90 South Street, Murdoch

With the ever-increasing popularity of brachycephalic breeds, our role in their survival is
mounting.

Upper respiratory tract disease is well described in brachycephalic dogs and recent
descriptions further outline the abnormalities in conformation based on CT findings in several
brachycephalic breeds (Auger et al. 2016). Clinical signs include snoring, inspiratory
dyspnoea, exercise intolerance, cyanosis and, in the most severe cases, episodes of syncope
(Bright et al. 1997). These clinical signs will progress with age as obstructive upper airway
disease results in constant negative pressure in the larynx (Torrez et al. 2006) resulting in
weakening of the laryngeal cartilage and eventual laryngeal collapse. Early intervention is
crucial to delay the progression of laryngeal collapse, even in young brachycephalic dogs that
may not display severe clinical signs. All brachycephalic dogs will benefit from surgical
intervention. The point of early intervention is to slow down the progression of laryngeal
collapse. Evaluating the larynx for laryngeal collapse is important for staging, making
treatment recommendations and advising prognosis. Furthermore, it is crucial to evaluate
the tracheal diameter as this is useful prognostic information to facilitate ongoing
management and expectations.

Brachycephalic dogs often display gastro-intestinal signs which increases their anaesthetic
risk (Lecoindre et al, 2004; Poncet et al. 2006). Clinical signs may include unprovoked
gastroesophageal reflux or vomiting, which places them at a significant risk for aspiration
pneumonia and oesophageal inflammation. They may also display intermittent diarrhoea
without dietary change, be underweight despite a healthy appetite, display choking or
gagging, and nasal discharge. Reasons for gastro-intestinal signs may include inflammatory
bowel disease, delayed gastric emptying, sliding hiatal hernias and oesophageal redundancy.
Many owners describe signs of regurgitation when brachycephalic dogs are excited or during
episodes of respiratory distress, but this is easily missed or accepted as normal.

Hiatal hernias has been recognized with increased frequency at Murdoch University in
brachycephalic dogs. These dogs have failure of coaxial alignment of the dorso-lateral
oesophageal rim, creating a laterally widened hiatus with no dorsal margin. This
malformation allows the stomach to slide into the chest cavity, termed a type | sliding hiatal
hernia. A hiatal hernia will be associated with chronic gastro-oesophageal reflux, which allows
either ingesta or fluid from the stomach to pass retrograde into the oesophagus.
Oesophagitis is a common sequela because of exposure to gastric acid, pepsin, trypsin, bile
salts and duodenal bicarbonate. The severity of the oesophagitis is relative to the frequency
and content of the reflux (Washabau et al. 2012) and oesophagitis has been documented in
brachycephalic dogs (Poncet et al. 2005). Severe oesophagitis will also exacerbate
regurgitation resulting in a continuous vicious cycle. It is therefore advantageous to diagnose
and manage cases as early as possible.

Obtaining a pre-operative diagnosis of a hiatal hernia is challenging. The dynamic nature of
the herniation makes it difficult to capture the event with video-fluoroscopic swallowing
studies, thoracic radiographs or endoscopy, which then leads to an incorrect diagnosis (Broux
et al., 2018; Mayhew et al. 2017; Reeve et al. 2017). The gold standard diagnosis of a hiatal
hernia is at surgery or post mortem examination (Reeve et al., 2017). Surgical exploration
also allows for surgical correction of the hernia and an opportunity to obtain intestinal
biopsies to diagnose inflammatory bowel disease.
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Brachycephalic obstructive airway syndrome has been shown to exacerbate clinical signs
associated with a hiatal hernia (Boucher et al. 2016). This is due to the development of
decreased intrathoracic pressure during inspiration, further contributing to hiatal herniation
(Poncet et al. 2006, 2005). Therefore with management of brachycephalic obstructive upper
airway disease, gastro-intestinal signs may improve. A factor that should not be forgotten is
that laryngeal collapse will be progressive, despite surgical correction of upper airway
components. As the laryngeal collapse worsens, this will result in return of increased intra-
thoracic pressure and the gastro-intestinal signs will return or become exacerbated as
brachycephalic dogs age. We recommend surgical correction of hiatal hernias with upper
airway surgery in a dog with a history or regurgitation.

Brachycephalic dogs are complex to manage pre-operatively, intra-operatively and post-
operatively. It is crucial to obtain prognostic information such as the stage of laryngeal
collapse, tracheal diameter or presence of aspiration pneumonia pre-operatively. It is crucial
that gastro-intestinal signs are discussed and aggressively managed. Intensive monitoring
and management post-operatively is vital to address the complex interaction of all the
disease processes.

This talk will focus on the comorbidities identified in brachycephalic breeds including the
following;

- client education

- how to perform an upper airway examination and why this is important

- when to recommend surgical intervention

- the purpose of pre-operative thoracic radiographs

- concurrent gastro-intestinal problems that require surgical considerations such as
inflammatory bowel disease and hiatal hernias

- post-operative care considerations

We will explore the current literature and devise a surgical plan for brachycephalic dogs.
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The value of surgical checklists

Carla Appelgrein
Murdoch University
90 South Street, Murdoch

Human error is always possible and can be devastating. Surgical checklists have become a
topic of discussion but are they worth the additional time to formulate and implement? The
volume and complexity of what we do on a daily basis requires input from many, since it has
exceeded our individual ability to deliver its benefits correctly, safely, and reliably. Knowledge
has both saved us and burdened us, but are we able to create and follow checklists for every
possible situation? Is a checklist just an increase in bureaucracy or is it the science of
averting human error?

The unreliability of human memory and attentiveness, especially when it comes to mundane
matters, increases under the strain of more pressing events such as emergency surgery or
less routinely performed procedures (Rodriguez et al. 2018). Factors associated with an
increased risk of complications in people have been identified and include emergency
operations and unplanned changes in the surgical procedure (Gawande et al. 2003, Lata et
al. 2011). Stress increases the risk of complications and checklists may help us reduce the
impact of human error. In a stressful situation autonomy can have disastrous consequences.
Man is fallible but maybe men are less so (Gawande, 2010).

The surgical safety checklist consists of a series of inquiries or assurances designed to
confirm everything is ready. It is usually divided into three stages where the team allows time
for communication such as:

Prior to anaesthetic induction:

- Is the anaesthetic machine set-up?

- Has all the required pre-anaesthetic patient parameters been checked?

- Is the surgical site confirmed?

Are any additional procedures planned under the same anaesthetic?

Is any excessive blood loss expected?

- Has the nurse confirmed the patient positioning and the equipment required?

Before skin incision:

- Are the patient identity, procedure and surgical site confirmed?

- Is the necessary imaging displayed?

- Is the sterility of the surgical instruments confirmed?

- What is the anticipated surgical time?

Have antibiotics been administered within 30 minutes prior to incision?

Before the patient leaves the theatre:

- Is the swab count reported and correct?

- Has sterility been compromised?

- Is there any equipment concerns?

- Who will submit the samples collected?

- Who will perform the client communication?

- Is post-operative imaging required?

- Has the post-operative care plan been discussed, including any anaesthetic
concerns, surgical concerns, analgesia, antibiotic or other medication requirements.
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A checklist can be modified for certain procedures. For example we have created a checklist
for complicated cases such as patients requiring an adrenalectomy or brachycephalic upper
airway surgery. If an uncommon procedure is performed a team briefing is implemented to
ensure all the instruments required are available and the samples required are taken.

The checklist is an insistence that people talk to one another, it is a strategy to foster
teamwork. The implementation of surgical checklists can improve the detection of safety
hazards, decrease overall surgical complication rates and in-hospital mortality. The report of
one of the original prospective studies on implementing surgical checklists across eight
human hospitals worldwide concluded that the rate of surgical complications at all sites
dropped from 11.0% to 7.0% after introduction of the checklist, and the total in-hospital rate
of death dropped from 1.5% to 0.8% (Semel et al. 2010).

These findings have been emulated in veterinary medicine. In one study all surgeries
performed at the University of Illinois were enrolled and compared before and after the
implementation of a surgical checklist. Complications were prospectively recorded when
withessed by an observer, and all other perioperative complications were retrospectively
recorded from veterinary records. There were more perioperative and postoperative
complications when surgeries were performed without a surgical checklist at 40.9% than
there were when surgeries were performed with a surgical checklist at 29.3% (Cray et al.
2018). In another study two similar populations of dogs were evaluated for 2 weeks after
gastrointestinal foreign body surgery to determine the impact of a surgical checklist on the
surgical site infection rate. The surgical site infection rate had a significant decrease from
19.9% to 11.9% with the use of the surgical checklist (Launcelott et al. 2019). A checklist will
only help if you measure the actual complication rates, deaths and system failures to identify
where things went wrong and what needs to change to fix it. Don’t assume complications are
normal or to be expected.

During this time we will discuss how to construct a checklist, personalised to suit your
situation. Every practice has unique requirements. It should empower you to think about the
unforeseen - especially for non-routine or emergency situations. Just ticking boxes is not the
ultimate goal, it is to embrace a culture of teamwork and discipline.
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Why veterinarians leave clinical practice?
Reasons for leaving clinical practice by former veterinary clinicians

Dr Alejandra Arbe-Montoya
Higher Degree by Research
Faculty of Sciences, School of Animal and Veterinary Sciences. The University of Adelaide
PO Box 1133
Gawler SA 5118

Introduction

Veterinary clinicians have an important role in caring for household pets as well as food
production animals. Australia is one of the countries with the highest pet ownership incidence in
the world and the veterinary industry is central in pet ownership expenditure [1]. Furthermore,
rural veterinarians are key for the upkeep of the livestock industry. Therefore having an adequate
number of veterinarians to meet the needs of the communities is crucial [2].

Lately there is the perception of a veterinary shortage particularly in rural veterinary practice [3-
5] and an anecdotal increase of employment demand for veterinarians with two or more years
of experience in general clinical practice (Eagleton, pers. comm.) However, economic models in
Australia and overseas indicate low income and stagnant market growth in the veterinary
industry as well as an expected oversupply of veterinarians leading to potential
underemployment [2, 6-8]. In 2003 a report in Australian rural veterinary services established
that, at the time, there was no crisis in veterinary availability but future local and chronic
shortages could be possible depending on factors affecting the willingness of veterinarians to
work in rural practice [9]. It has been suggested that attrition rates of veterinary clinicians may
be an important contributor to the increased need of employees by private veterinary practice
[10]. Intention to leave rates up to 37% have been reported in Australia and New Zealand [10]
and in 2017 the British Veterinary Association reported that a quarter of surveyed veterinarians
wanted to leave the profession and 37% often thought about leaving the profession [11]. This
paradox requires further investigation. Understanding why clinicians leave practice and
addressing those issues is vital to the veterinary industry.

This study aims to understand the key reasons for veterinary clinicians to leave clinical practice.
This qualitative paper will present the reasons provided by former veterinary clinicians during in
depth interviews as of why they left clinical practice.

Methodology

The study uses thematic analysis to explore the responses of 26 former veterinary clinicians on
their experiences as veterinarians and reasons surrounding their decision to leave clinical
practice. Recruitment was achieved through several social medial platforms and alumni offices
of four out of seven Australian universities that provide a veterinary degree. The interviews were
conducted between February and April 2018. Interviews were semi-structured and between 30-
120 minutes long. Inclusion criteria for participants included having graduated as a veterinarian,
worked in veterinary clinical practice for a minimum of six month and have left clinical practice
within the last ten years. Individuals interviewed described their experiences as veterinary
clinicians as well as the factors surrounding their decision-making process into leaving veterinary
practice. The interviews were transcribed by independent transcription companies prior to
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coding. Coding was then done by Thematic Analysis using Nvivo 11 and 12. This project was
approved by the Human Ethics Committee in December 2017.

Reasons for leaving clinical practice

Individuals interviewed described their experiences as veterinary clinicians as well as the factors
surrounding their process into leaving veterinary practice. The results show a complex decision-
making process into leaving which were separated in three major themes: Influential factors,
work experiences and impact on the individual. However, it is the combination of these factors
that ultimately makes participants leave practice.

Reasons for participants to leave clinical practice can be described as the combination of the
following themes:

Influential factors: Circumstances in the participant’s lives outside of work. It can be seen
as the way the participant’s personal relationships, their motivations to become
veterinarians, their mentality and overall health will influence how they approach their
work life and how they will perceive their work experiences. For example: Some of the
participant’s perspectives around work change as their family responsibilities evolve
through their working life as shown in the following quote: ‘the big calling was for me was
the ability to spend time with my children when they wanted to spend time with me.
Because | know they'll grow up.’ (P14). Their perceptions of themselves and their work
are also shown to be important influential factors as seen in the following example: 1am
very an all or nothing person (...) I like to give it 100% and if | can't give it 100% I'm kind
of not prepared to give it 50%.” (P15). Influential factors become crucial in how work
experiences impact the participants and in how they make the decision into leaving
clinical practice.

Work experiences: Situations participants experienced during clinical practice. These
were associated with: clinical work itself such as adverse clinical outcome in a patient
(e.g. ‘I had one anaesthetic death, very traumatic’ (P21)), their employment conditions
such as perceived low remuneration (e.g. ‘Wages. [laughs] Money. | think veterinarians
are not paid anywhere near what they should be paid (...) it's appalling’ (P10)) or their
workplace relationships such as workplace bullying (e.g. I'm going to be quite honest,
there was workplace bullying and sexual discrimination going on, female in the cattle
industry and that kind of stuff.” (P4)).

Impact: The personal and professional consequences of the combination of influential
factors and work experience will have on the participant. Sub themes included: impact
on mental health (e.g. | took what | felt was missing from them emotionally, and | took
that on myself. | took on the emotional burden of feeling that sadness and care for the
animal (P6)); relationships (e.g. “...you never had a break and down times. So all of that
impacts on your relationship...” (P1)) and professional development (e.g. On a clinical
level, | felt that my learning curve have plateaued (P5)). Once the impact becomes too
big to bear, they leave clinical practice.
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Summary:

The research suggests that a combination between influential factors and work experiences
create an impact in the participants that drive their decision-making process into leaving
practice. Targeting some of these elements could potentially increase retention. For example,
understanding and acknowledging the professional mentality of veterinarians and their
perception of the veterinary industry and adjusting it with education and support should be of
benefit. At the same time, improving the work experiences and employment conditions for
clinicians by, for instance, increasing wages or implementing anti-bullying strategies in practice
may mitigate a negative impact. The combination of both, support and improvement of
employment conditions can lead to positive and more pleasant work experiences which may
improve retention. However, it is important to acknowledge that intervention and change will be
challenging and further research in this area is crucial to develop appropriate retention
strategjes.
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Faunal crisis - a time like no other
Michael Banyard
Manuka ACT 2603

Introduction

In June 2018 the Australian Government Senate referred the matter of “Australia’s faunal
extinction crisis” to the Environment and Communications Reference Committee (1) to
investigate, amongst other things, the ongoing decline in the population and conservation
status of Australia’s nearly 500 threatened fauna species. Submissions were received from
409 institutions and individuals including the Australian Veterinary Association. The faunal
extinction crisis is a matter of significant public concern.

Veterinarians in Conservation

Veterinarians are involved in many aspects of conservation, conveniently grouped into:
conservation medicine; conservation of endangered species; off-reserve conservation;
sustainable use of wildlife; import and export control of wildlife trade including quarantine
and border control; education and advocacy. These categories cover most of the important
work vets do including wildlife disease surveillance, zoo medicine, captive breeding, feral
and invasive species control and conservation policy development.

The in-clinic treatment of injured wildlife by vets across Australia amounts to approximately
500,000 cases annually. The motivation for treatment is both welfare and conservation.
Unfortunately a significant proportion of animals triaged are euthanased or subsequently
die if returned to the wild. Non-threatened species are seen commonly. (2) Most of these
animals require rescue because of previous direct or indirect human interaction.

How does the mortality of wildlife seen at wildlife rescue compare with mortality of all
causes? Habitat loss, in total area and quality, is the factor most responsible for morbidity,
mortality and declining wildlife populations. (3) Land clearing for agricultural purposes and
to a lesser extent for urban and infrastructure development is the main cause of habitat
loss. (4) Between 2013-2015 it is estimated that 900,000 mammals and 2.6 million birds
and 30.6 million reptiles died annually as a result of land clearing in Queensland. (5)
Queensland has been identified as a significant ‘front’ of land clearing (currently active),
largely as an historic consequence that land clearing in other productive agricultural areas
of SE and SW Australia took place decades or centuries earlier. Using mortality and species
data from wildlife rescue in SE Queensland (6) and mortality estimates from land clearing
(5) it is clear that the number of animals killed or injured by land clearing exceeds by a
factor of 30 the number of animals receiving care in wildlife rescue (Fig 1, Wildlife Mortality:
Seen at Animal Rescue v's Land Clearing). These conservation and welfare issues are still
largely being ignored by state governments, policy makers and some welfare advocates yet
they have been on the radar of conservationists for decades.
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Figure 1. Wildlife Mortality Comparison. Seen at Animal Rescue v's Land Clearing.

This rather distressing picture begs the question, “In what additional ways could the
veterinary profession contribute to better outcomes for these un-treated animals?” To
consider this question we need to look at the primary drivers and thereby reconsider where
the potential intervention points are.

Biodiversity and Food Security

The diversity of veterinary roles in overlapping areas like food production, public health and
conservation means that we, as a professional group, have a broad focus and should be in
a position to contribute a balanced perspective. Meeting projected human food demand to
2050 in a sustainable manner will be challenging. Without a suite of improvements in
productivity and decreased per capita demand in some sectors it has been estimated that
an additional area of 593 MHa of agricultural land world wide will be required (7), an area
twice the size of India. This is clearly impossible without catastrophic consequences. Food
security implicitly and by international agreement operates within the framework of
‘sustainable’ food security, that is without further loss of biodiversity and additional net
green house gas emissions.

Drivers

The key drivers in biodiversity loss in Australia have been identified (3) and can be linked
together to show their cause and effect. The three main drivers are: Climate Change,
Population Growth and Economic Growth. These ‘drivers’ are international and their
management requires political and global cooperation.

There is an excellent amalgam of international bodies who have recognised and identified
the issues. The scientific output and policy options are prodigious, indeed, daunting at
times. But without international agreement there can be no way forward. They include the
International Panel of Climate Change (IPCC), Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES), International Union for Conservation of Nature
(IUCN), United National Environment Program (UNEP), World Wildlife Fund for Nature (WFF).
Conference of Parties (COP) is a governing body of an international convention which has
its structure recognised under international law. These bodies, and others not mentioned,
have programmes developed over many sessions (COPs) and iterations which are,
international, multilateral, comprehensive and actionable. They include: Sustainable
Development Goals, Archi Biodiversity Targets and the Agreement on Climate Change.

4
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The point of labouring this is to highlight that Australia doesn’t stand alone; our markets,
our ethics, our responses have international consequences and this extends from clearing
a block of country in the Barrier Reef catchment to maintaining wetlands under the
RAMSAR agreement for migratory birds. Just putting a road through a swamp, under the
legislative control of a local government, does not operate in isolation and has biodiversity
consequences however small it might seem in isolation. However this point is frequently not
acknowledged by federal politicians let alone regional councils. Was the development of the
Gold Coast preceded by any consideration of its impact on the mangroves affected? Was
the push to open up the US West with railroads and farms thought of in any context besides
development?

Human Population Numbers

There are broadly three phases to the change in growth rate of human populations. The
slow phase up to industrialisation, then faster until approximately 1950 and now a phase
referred to as the “Great Acceleration”. The Great Acceleration is unprecedented and as
such there is no living memory of such times nor general understanding of the issues it has
brought. We need to reassess and tackle this problem from first principles because the
text books and current knowledge base does not have a solution for the problem. The
normal response is to say, well this worked in the past, let’s apply the same solution.

Time Scales

Understanding the implications of these different time scales is important. During the pre-
industrial times the change was very slow and the centres at which population growth
occurred were isolated. There were huge expanses of undisturbed nature which could
buffer these isolated changes. The post-industrial phase changed that, some global effects
were beginning, the increases in atmospheric CO2 concentration, the reach of railways,
carving up forests and global trade on a scale previously not possible. These first two
phases brought relatively slow change giving some opportunity for adaptation. The Great
Acceleration has changed that. The speed of change, the shorter time frame and the
prospect that switch points have been reached, brings urgency for action and the peril of
inaction.

The Great Acceleration

We now have an interlocked network moving in sync. No longer are actions independent
and of little global importance. Also because of “legacy effects” the impact of each
incremental, say, 10m people added to the population is greater than the previous 10m
people. The reserve buffering capacity is diminished as the natural world is placed under
increasing and eventually unsustainable pressure. Legacy effects operate on a much
smaller scale also and are of great importance in understanding changes in wildlife
abundance. The decreasing abundance of koalas in SQ Queensland has been noted as an
example. While the land clearing in the Pine Rivers Shire largely stopped many years ago,
the number of koalas continues to fall. The same legacy effects have seen the population
of koalas on the Koala Coast (Redlands Shire) decrease by 80% over the period 1996-
2015. (5)

Wildlife Numbers and Ecosystem Pressured

Historic accounts available in the writings of explorers in the 18t and 19t Century and
landscape paintings of the period present a wonderful and visceral account of how things
were. Captain Cook’s diary 29th April 1770 records, “After | had returned from sounding the
Bay [Botany] | went over to a Cove on the North side of the Bay, where, in 3 or 4 Hauls of
the [net], we caught about 300 pounds weight of Fish, ...”. (8) Alexander von Humboldt in
his travels in South America in 1800 described flocks of migratory geese darkened the sky
for days as they passed. (9)These accounts are interesting as establishing a true base line
cannot be reconstructed and we now present data in terms like, “Koala numbers have
declined 80% since or over the period examined” without appreciating what they were
before human impacts.
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Terrestrial Animals

Assessing the changes in the abundance of fauna requires understanding of the way the
estimates are made and the areas to which they apply. Further examination of multiple
sources over multiple time frames provides information on trends. Looking at declines in
some species doesn’t establish much as other species may thrive in the altered
environment. At the end of the day, it is usually the trends and the ecosystem scale
measures which are most important for policy decisions. The Living Planet Index which has
been prepared by the World Wildlife Fund (WWF) since 1970 is such an index. It assesses
the health of 16,704 populations of 4,005 species. The trend shows a decline in 60%
between 1970 and 2014. (10) Over half the fauna assessed in 44 years has been lost.
What has been lost since pre-industrial times would be much higher but estimates are not
available.

Marine Animals
Average abundance of freshwater populations assessed by the LPI have declined by 83%
between 1970 and 2014. (10)

Solutions

Science and technology are improving; policy and politics are not. All scientists know that
without asking the right question you cannot get the right answer. This is a simple fact, all
too often ignored by policy makers and more alarmingly by science base groups and those
with strong commercial interests. The imperative of doing ‘something’ can be an excuse to
ignore the science when it is far from clear what action should be taken, for example the
role of badgers in the spread of TB in dairy cattle in UK. Alternatively the case for not-doing
anything because of false information or deliberately not wanting to address the facts
because of the influence of narrow vested interests. For example, the policy issues facing
the regulation of water use in the Murray Darling Basis or coal mining. It is common, in fact,
almost universal, that researchers focus their studies on the measurable variables which
are the subject of their research and ignore important variables outside their control. (11)

Change
Knowledge, Experience, Culture > Research > Understanding > Action> Monitoring &
Feedback

Habitat loss and predation by feral animals regularly appear as the most reported and
important causes of wildlife decline and extinctions in Australia. (3) (12) Yet controls on
land clearing are recent, for example, in Queensland the Nature Conservation Act in 1992,
the Vegetation Management Act in 1999 and nationally the Environment Protection and
Biodiversity Conservation Act in 1999. Prior to that governments were actively encouraging
and opening up land by subsidizing ringbarking trees or broader scale land development.
For example the Brigalow and other Lands Development Act 1962. (3) We are now on
another cusp of change where international drivers are, or should be, having implications
for local decisions. If humanity is to address the planetary challenges to achieve anything
like a ‘soft landing’ this can’t be avoided. (7)

Political Impediment

Improving knowledge, new science and technology, are essential to address these issues
but they alone have no chance of addressing the current decline in biodiversity and faunal
extinctions on their own. It will not be until a clearer political focus and multi-national action
are energised that this can be achieved. There is no certainty that his will be achieved or is
recognised by higher levels of government. The plea by David Attenborough at the
Katowice COP24 (13) suggests that the world is far from engaged in this problem.

Our Flow Chart of change requires that balanced, considered and morally tested knowledge
and experience can flow through our political framework to sound governance and
implementation. Unfortunately all too frequently this fails. Examples abound but a topical
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case in NSW is the Kosciuszko Wild Horse Heritage Bill 2018. The conservation
management plans of KNP have been in place for decades and has generally involved a
prolonged consultative process. They are underpinned by the NSW National Parks and
Wildlife Act 1974 and the 2006 Kosciuszko National Park Plan of Management. The
management plans attempt to balance the competing interests operating in the park and to
consider multiple species a number of which are threatened. In 2018 the NSW government
passed the Kosciuszko Wild Horse Heritage Bill 2018. This bill was seen by the
conservation community as a disaster (14) and a conference of key and eminent scientists
was arranged at the Australian Academy of Science, Canberra in November 2018. The
group issued an open letter to the minister responsible, The Hon. John Barilaro which said
in part,

“The Heritage Bill places a priority on a single invasive species over many native species
and ecosystems, some of which are found nowhere else in the world. It is incompatible with
the principles that underpin Australia’s world-leading protected area system, and with our
commitments as a signatory to the Convention on Biological Diversity.”

The key points of this bill are that: it has precedence over other existing legislation, the
appointment of an advisory group (Wild Horse Community Advisory Panel) which is not
science-based and, its intent is to give one species priority status over other species and
ecosystems some of which are endangered. The legislation is not well informed or balanced
and was dependent on support of minor parties and those with narrow vested interests.
This issue has sufficiently engaged the centre of the conservation conscience to mobilise
politically and apply pressure to have this misguided Bill rescinded. Groups such as
SaveKosci and Reclaim Kosci have been very active.

Role of learned bodies

Great challenges have been addressed in the past like the Apollo Missions and the
abolition of slavery but it takes political courage and leadership and decades of focussed
effort to attain. Reference to current national and international political resolve provides
little evidence that we confronted environmental and conservation issues.

Learned bodies have a particular opportunity, indeed obligation, to contribute to the
formulation of public policy through education, engagement and advocacy. The
opportunities here are wide including, educating professional colleagues, educating clients
and the public and representation on boards and advisory groups. Political advocacy either
by ministerial meetings or via support of key advocacy groups are options.

Some professional groups have surveyed their members to determine their views and most
support some form of engagement. (15) As the issues of the Kosciuszko Wild Horse
Heritage Bill have highlighted the linkage between science and policy is essential for
meaningful outcomes yet it can easily be cast aside.

Epithet
If Not Now, When? (Book Title, Se non ora, quando? Primo Levi 1982)
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Behavioural Assessment of Welfare

Anne Barnes
College of Veterinary Medicine,
Murdoch University, Murdoch, WA 6150
T Collins, D Miller, C Stockman and T Fleming

What is animal welfare?

Animal welfare is considered to encompass both physical and mental aspects; the OIE
defines animal welfare as meaning the physical and mental state of an animal in relation to
the conditions in which it lives and dies?. There are three conceptual frameworks that are
used to consider animal welfare: biological functioning, affective state, and natural living3.
The biologijcal function of animals is generally well understood and accepted by those
working with animal production, whereby good welfare is connected with the absence of a
physiological stress response, with the animal in good health, with normal biological
function and fitness, able to “cope” with its environment, and able to satisfy its biologijcal
needs3. The mental aspects of welfare are related to the animal’s affective state, that is, its
emotional state, how the animal feels now, and natural living is related to the concept that
animal welfare is improved if the animals can express their normal behaviour4. The welfare
of an “animal is defined by how well it feels; how well it is able to cope with the physical and
emotional challenges to which it is exposed”s.

How can we assess welfare?

Assessment of biological functioning is the most straightforward, in that we can measure
physiological responses of the animal. These may be single point assessments in heart
rate, respiratory rate, temperature, and hormones, as well as changes over time and in
response to alterations in the environment of the animal. Longer term assessments include
measurement of body weight and condition and any changes, reproductive function, and
measures of health. It is considered that these factors may provide information about
biological costs to the animals in their attempt to copes.

Assessment of affective state is harder because we cannot directly ask the animals how
they feel, and must instead make assumptions from other measurements and
observations. There is support for interpretation of the animals’ behaviours in terms of their
affective experiences. Behaviour also provides some information about their naturalness.

Many assessments provide information about negative influences on welfare, because it is
the response of an animal to a stressor or challenge that provides the opportunity for us to
judge whether the animal has the freedom and capacity to react appropriatelyé, and to
cope, both in a physiological sense and emotionally®. It is more difficult to evaluate positive
influences; there is little physiological response to indicate optimal or better conditions, and
few methods available to evaluate positive affective experiences.
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Behavioural assessments
Quantitative measurement: What are the animals doing?

The frequency of behaviours can be measured, for instance by observing the animals, and
assessing their activity over time. The behaviours can be expressed as numbers or
percentages of animals displaying a particular behaviour at specified time, or in an
ethogram or time budget, which calculates what an animal is doing over time (e.g. % of time
an animal spends lying, walking or feeding). Health parameters that include a type of
behaviour can be included, such as lameness or coughing’. It can be assumed that what an
animal does provides some information about their welfare; quantitative measurements for
different situations or management can allow comparisons, with an interpretation of
whether changes are providing for improvements.

Preference testing: What do the animals choose to do?

Tests which provide animals with a choice of environment or food or opportunity may allow
them to demonstrate the strength of their preference and motivation to perform a
behaviour or access a resource. Such testing has been used to make inferences about
animal welfare, on the assumption that animals make choices that result in optimal
welfare2. It is unclear whether that assumption is correct.

Qualitative behavioural assessment: how is an animal behaving?

Quantitative measurements and preference testing may provide information about what an
animal is doing but do not indicate the motivations for the activities, or the emotional state
of the animal. Qualitative behavioural assessment (QBA) was developed as an integrated
measure of how an animal behaves, how it responds to and engages with its environment
(reviewed in 9). This behavioural expression or body language is considered to reflect both
the physical/physiological state, and the psychological state, and it has been suggested
that QBA was the only measure that captured positive aspects of animal welfare. The use of
QBA on cattle in the Australian context was recently reviewed?.

Integrating assessments

The complexity of assessing the many aspects that relate to animal welfare has led to the
production and use of a number of integrated assessments, which consider inputs into the
animal management process, such as environment-based and management-based
measures, along with outcomes in the form of animal-based measures 10 11, 12,

Proceedings of AVA Annual Conference, Perth, 2019
Barnes, A - Behavioural assessment of welfare.

41

4

§ 2019AVA

¥ Annual
Conference



References

1. http://www.oie.int/animal-welfare/animal-welfare-at-a-glance/

2. Fraser D. Assessing animal welfare at the farm and group level: the interplay of science
and values. Animal Welfare. 2003; 12: 433-43.

3. Duncan lJ. Science-based assessment of animal welfare: farm animals. Rev Sci Tech.
2005; 24(2): 483-92.

4. Hemsworth PH, Mellor DJ, Cronin GM and Tilbrook AJ. Scientific assessment of animal
welfare. New Zealand Veterinary Journal. 2015;63(1): 24-30.

5. Webster, J. Critical control points in the delivery of improved animal welfare. Animal
Welfare. 2013:21: 117-23.

6. Nordquist RE, van der Staay FJ, van Eerdenburg FJCM, Velkers FC, Fijn L and Arndt SS.
Mutilating procedures, management practices and housing conditions that may affect the
welfare of farm animals: Implications for welfare research. Animals. 2017; 7:12
doi:10.3390/ani7020012

7. Collins T, Barnes A, Miller D, Stockman C and Fleming T. Qualitative Behavioural
Assessment: a novel tool for welfare evaluation. Proc Australian Cattle Vet Annual
Conference, Fremantle 2018.

8. Grandin T. Animal welfare and society concerns finding the missing link. Meat Science.
2014; 98:461-469

9. Fleming PA, Clarke T, Wickham SL, Stockman CA, Barnes AL, Collins T, et al. The
contribution of qualitative behavioural assessment to appraisal of livestock welfare. Animal
Production Science. 2016; 56:1569-78.

10. Blokhuis HJ, Veissier |, Miele M, Jones B. The welfare quality® project and beyond:
Safeguarding farm animal well-being. Acta Agriculturae Scandinavica, Section A — Animal
Science. 2010; 60:129-140.

11. Colditz I, Ferguson D, Collins T, Matthews L, Hemsworth P. A prototype tool to enable
farmers to measure and improve the welfare performance of the farm animal enterprise:
The unified field index. Animals. 2014; 4:446-62.

12. Vasseur E. Optimizing outcome measures of welfare in dairy cattle assessment. J
Animal Science. 2017; 95(3): 1365-71.

Proceedings of AVA Annual Conference, Perth, 2019 :‘20\()AVA

¥ Annual

Barnes, A - Behavioural assessment of welfare. Conference

42



Antimicrobial stewardship: Science and regulation

Dr Ray Batey
Austbreed Consulting
PO Box 444, Kelmscott WA 6991

Introduction

The adaptability of bacteria in the presence of poisonous agents was first described during
the early days of bacteriology in the late 19t century. At the beginning of the 20t century,
Ehrlich anticipated the significance of this ‘resistance’ during his pioneer work on
chemotherapy of infectious disease. More than a century later, we are still struggling with
how to best manage antimicrobial resistance (AMR) as a threat to the capacity to treat
infectious disease with the critically important antimicrobial drugs including antibiotics.

The primary goal of antimicrobial stewardship (AMS) is to optimise clinical outcomes while
minimising unintended consequences of antimicrobial use, including the emergence of
AMR.1 This can be understood as a process for delivering best practice in the prescription
and use of antimicrobial chemicals, which includes concepts of guardianship associated with
ethical prescribing standards within a regulatory framework and of continuous improvement
driven by science.

The regulatory perspective

In Australia and most equivalent countries, since the advent of the antimicrobial era in the
1930’s, access to and use of antimicrobial chemicals have generally been restricted to
prescription and/or supply by authorised professionals. Early reports of the emergence of
penicillin-resistant staphylococci as well as adverse effects following some forms of
administration confirmed the wisdom of these regulatory restrictions in respect to human
treatment.

Human antibiotics had initially been freely accessible over the counter in some countries but
a 1959 report from Japan caused major alarm in many countries in respect to both medical
and veterinary use of antimicrobial chemicals when published in English in the international
literature 56 years ago, in 1963.2 This watershed paper described the consequential
widespread emergence of a form of AMR to multiple drugs which was readily transmissible
between Gram negative bacterial species including Escherichia coli and shigellae- the latter
being important human pathogens in Japan at the time.

Some uses of antimicrobial chemicals in production animals had initially not required
veterinary prescription in some countries or jurisdictions and this remained the situation into
the late 20t or even early 21st centuries. However, the emergence of significant AMR and
the realisation of the implications for human health and well-being have progressively,
perhaps belatedly, resulted in the more restrictive requirement that most uses of
antimicrobial drugs in production animals now requires veterinary authorisation.

During 2018, the Harmonised Agvet Chemical Control of Use Task Group (HACCUT)
developed proposals for harmonising veterinary prescribing rights across the Australian state
and territory jurisdictions.® The scope included new definitions and regulatory proposals
some of which extended beyond control of use regulation. Most were applicable to veterinary
chemicals generally; those likely to have significant impact on antimicrobial prescribing are
in Table 1. Two proposals were directed specifically to regulating how veterinarians prescribe
and use antimicrobials (see Table 2).
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Table 1 Proposed HACCUT regulatory requirements likely to have an indirect impact on
prescription of antimicrobial veterinary chemicals3

Proposal 36: Under the care of a veterinarian

A veterinary practitioner must ensure an animal or group of animals is under their care
before supplying, prescribing or administering a veterinary chemical.

Proposal 20 presents the relevant definition:

Under the care of a veterinary practitioner means that:
. The practitioner must have been given responsibility for the health of the animal or

group in question by the owner or the owner's agent; and

. The care of the animal or group of animals by the practitioner should be real (i.e.
there must be evidence of personally having contact with the animal or group of
animals for diagnosis and treatment and of assuming responsibility for the diagnosis,
treatment and outcome); and

o The practitioner must have a thorough knowledge of the current health and
treatment status of the animal or group of animals by having:

— seen the animal or group of animals for the purpose of diagnosis and establishing
a therapeutic need immediately prior to supplying a drug; or

— visited the premises where the animal or group of animals is kept within the
previous three months for the purpose of diagnosing, assessing therapeutic need
and treating the animal or group of animals or assessing response to treatment
of a disease in the animal or group of animals and is supplying ongoing treatment
for that disease in that animal or that herd; or

— consulted remotely with the assistance of photos or video for the purpose of
diagnosis and establishing a therapeutic need, only if the time required for a
veterinary practitioner to see the animal or group of animals would compromise
the health and/or welfare of the animal or group of animals.

Veterinary practitioners must be able to demonstrate through their records that they have

taken all reasonable steps to ensure there was a therapeutic need and that the treated
animal or group of animals was ‘under their care’.

Proposal 39: The mandatory cascade of prescribing by veterinarians

A veterinary practitioner must select a veterinary chemical product for use in food or trade
species in the following order (“The Cascade”):
(a) A veterinary chemical product registered for the food or trade species
requiring treatment; or if there is no such product:
(b) A veterinary chemical product available for use under a current permit for
the particular food or trade species; or if there is no such product:
(c) A veterinary chemical product registered for any major food or major trade
species used off label; or if there is no such product:
(d) Under exceptional circumstances, a veterinary chemical product that is:
(i) registered by the APVMA for animals other than food or trade species; or
(ii) registered by the APVMA and used contrary to a restraint or DO NOT
statement; or
(iii) an unregistered veterinary chemical product.
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Table 2 Proposed HACCUT regulatory requirements specific to prescription of antimicrobial
veterinary chemicals3

Proposal 31: Treatment at a lower than registered dose rate

Food or trade species must not be treated with an antimicrobial veterinary chemical
product at a lower rate than that indicated on the registered product label unless as
directed by an APVMA permit.

Proposal 41: Where no registered veterinary chemical product is available

A veterinary practitioner, under exceptional circumstances (where no registered veterinary
chemical product, in any form, is available to treat a disease in animals of a food or trade
species), may authorise use of:

(e) a registered veterinary chemical product other than for food or trade
species; or

(f) a registered veterinary chemical product to be used contrary to a restraint
or DO NOT statement; or

(g) an unregistered veterinary chemical product;

In food or trade species provided that:

........ (iv) the treatment is not an antimicrobial veterinary chemical; or

........ (xi) if ...... the veterinary chemical product is an antimicrobial, the WHP must
be permanent and the advice note must state that the animals may not be
slaughtered for human consumption.

Specific responses on behalf of the Australian Veterinary Association (AVA) to individual
HACCUT proposals were based on considerations of a) AVA Policy, b) a qualitative risk
assessment relevant to different livestock sectors, ¢) case studies and d) general or
composite examples of the impact relevant to veterinary prescribing for production animals.

AVA policies support the harmonisation of veterinary prescribing rights. However, the
proposals shown in Tables 1 and 2 were not supported by representative veterinarians from
the beef, dairy, feedlot, pig, poultry and sheep/goat sectors nhominated by their respective
special interest group of the AVA. It was concluded that prescribing guidelines provide a
preferable non-regulatory mechanism to deal with the complexity of prescribing antimicrobial
chemicals. Responses to specific proposals included suggestions of what might be included
in guidelines, in some cases adapting practices from other livestock sectors or in others
developing specific protocols to manage risk, and thus support a high level of antimicrobial
stewardship across the profession.

A model for prescribing for individual client enterprises

The author has previously advocated a 3-tier approach for veterinarians making decisions on
treatment of infectious disease in grazing ruminants (beef cattle, goats or sheep) on
individual farms- summarised as Table 3.4

This approach is intended to incorporate good microbiological and risk management
principles and presumes an ongoing rather than occasional client relationship. The actions
and activities are necessarily initiated and directed by the veterinarian, in which it could be
regarded as omitting some aspects of the AMS planning approach below.
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Table 3: A 3-tier model of decision-making by veterinarians to support the ongoing prescribing
of antimicrobial drugs for individual client enterprises4

Primary (or prospective) | - correct diagnosis,
assessment to determine: - whether the use of an antimicrobial drug is
appropriate,
- whether to medicate individuals or groups of animals
and,
- based on microbiological principles, the drug of first
choice.
Secondary (or retrospective) | - whether to cease treatment,
assessment during  the| - whether to continue with or modify the initial
course of treatment to treatment, or
determine: - whether to substitute a second-tier antibiotic based

on sensitivity testing, taking account of PK/PD
parameters and any compatibility issues*.

This would take account of the clinical response and the
results of any laboratory examinations, and importantly,
review whether ongoing antimicrobial treatment is
required for the individual, group or cohorts.

Tertiary (or reflective) | - treatment strategies and protocols on the individual
assessment, in collaboration farm,

with the client, at least once | - the results of accumulated data from laboratory tests
annually to review: including emergence of resistance, particularly to

drugs of first choice, in that animal population,
- the outcomes through adequate treatment records.

This might also include utilising industry-wide data from
laboratories and public resources, both as a benchmark
and to inform subsequent primary decision making.

* The frequent use of injectable depot antibiotics in grazing ruminants presents a challenge
in determining the timing and flexibility of retrospective decisions.

Antimicrobial stewardship planning

The development of an AMS plan for enterprises in which there is regular or ongoing use of
antimicrobials forms the basis of the guidelines developed for the Australian feedlot
industry.s This approach incorporates the generally agreed 5 core elements of AMS, or the 5
R’s, as the basis of best practice antimicrobial prescribing and use.

Responsibility

The appropriate use of antibiotics and other antimicrobial drugs is viewed as a shared
responsibility of the prescribing veterinarian and those engaged in the management,
husbandry or treatment of the animals of a livestock enterprise.

This aspect of AMS implies a key role for the veterinarian in an ongoing client relationship
with the enterprise. However, some grazing ruminant enterprises utilise more than one
veterinarian for different husbandry or treatment protocols, which may necessitate attention
to professional ethical obligations of each veterinarian in respect to AMS and other
prescribing matters. It is proposed that an agreed, written AMS plan for the enterprise would
provide substantial guidance in such circumstances.

Review

A practical understanding of AMS is that it means using “as little as possible, as much as
necessary” to ensure that high levels of health and welfare are present throughout the entire
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life of all humans and animals who might require antimicrobials, including antibiotics, to treat
infection.

Effective AMS depends on a process of continuous improvement which should be informed
by data or current scientific knowledge. This needs to be supported by regular review of
antimicrobial treatments similar to the tertiary assessment advocated above (see Table 3)
and of the written AMS plan developed by the enterprise.

Reduce

Considering the risks associated with AMR and residues in meat, the use of antimicrobials
should be justifiable on every occasion such a drug is administered to an animal. This
includes the drug of choice, determination of the correct dose, frequency and duration, as
well as whether it is even appropriate to use an antimicrobial drug.

Anecdotal evidence from the experience of individual veterinarians suggests that some
livestock owners have an expectation of veterinarians prescribing or supplying antimicrobial
drugs on demand for common conditions, often fostered by non-veterinarians suggesting that
farmers ‘obtain antibiotics from your vet’. Prescribing for common, easily-recognisable,
recurrent disease such as foot abscess in sheep is a challenge for prescribing veterinarians
who might defer to having sufficient knowledge of the enterprise to authorise the use of
antimicrobials for this purpose.

Refine

In clinical practice, the use of antimicrobial drugs in individuals affected by infectious disease
is refined through a process which includes an examination and diagnosis by a trained
professional who determines the appropriate drug, and the dose rate, frequency and duration
of treatment, supported by clinical records and the opportunity for re-examination.

The treatment of grazing ruminants with antimicrobials is frequently undertaken in
circumstances when it is not feasible or practical for an examination of the individual before
or during treatment by the veterinarian whose role may be limited to determining the need
for treatment of individuals on the basis of a herd or flock diagnosis and directing the dose
rate, frequency and duration of the prescribed drug.

There is reliance on the competence of those in charge of the animals to fulfil several of the
key roles of the clinical situation, including which animals to treat and the records of
treatment. This may require the veterinarian to assess the competence of the person
managing treatment and/or to ensure that comprehensive directions beyond the minimum
required by regulation are provided.

For many circumstances under which an antimicrobial is administered to grazing ruminants,
there are limited choices of drug and on many occasions a determination is made to
administer a long-acting antibiotic because it may not be feasible or easy to re-treat the
individual for reasons of access or temperament. Not all livestock enterprises have the
capacity or capability to manage an individual animal during a course of treatment, which
may necessitate treated animals being identified and returned to the mob or flock.

Replace

The objectives of replacement for treatment by antimicrobials include to:

- eliminate or at least minimise the use of medically important antimicrobials, and/or

- utilise treatment alternatives which do not involve the use of this class of veterinary
chemical.

In some grazing ruminant enterprises, there is opportunity for replacement (or elimination of
the need to treat) by changing management or husbandry practices which contribute to the
occurrence including seasonality of some infectious disease such as foot disease in sheep.
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However, this may not always be feasible because such practices are often determined by
other farm management priorities or events including pasture management and cropping
cycles.

Discussion and conclusion

AMS in respect to the treatment of livestock involves significant elements of biosecurity,
epidemiology and veterinary public health as well as being directed towards the principle
objective of treating infectious disease. Thus, veterinarians are required to exercise a high
level of expertise and judgment in prescribing antimicrobial and other veterinary chemicals,
taking account of a range of factors including the physiological state of the animals and the
disease process within the management systems of the individual enterprise.

This requires a competent veterinarian to consider at least the relative importance of the
determinants of prescribing such as (but not limited to) clinical history, examinations, visits
to individual locations, diagnostic testing, knowledge of animal health/management systems
or the competence of those-in-charge of production animals. Such an approach is
complementary to the process of registration of veterinary chemicals by the APVMA, thus
enhancing the national framework for managing risk associated with veterinary chemical
use.

The principle that veterinarians contribute benefit in managing risk associated with the use
of veterinary chemicals seems to be implicit in current control of use regulation in some
jurisdictions. This should be a core principle in harmonisation of regulation across Australia
and in the national framework for managing risk associated with all AgVet chemicals
including antimicrobials.

For antimicrobial prescribing and use, the adoption of guidelines and exercise of professional
judgment consistent with and informed by an agreed national AMR plan for the animal
sector® is preferable to a prescriptive regulatory framework which would substantially limit
the ability of veterinarians to contribute to key objectives of AMS.

The limitations of this approach to AMS include that inevitably, individual prescribing
veterinarians may not follow or implement guidelines in all circumstances or antimicrobials
may be used contrary to best practice. However, this is a manifestation of the challenge for
all professions of significant inconsistencies around the exercise of professional judgment
across a diverse range of matters impacting both individual benefit and public policy. A range
of non-regulatory solutions have been proposed by researchers including risk management
or a shift from ‘craft’ to systemisation for key professional practices.” This is an ongoing field
of research with the potential to deliver substantial benefit to both community and
practitioners, although a consistent conclusion would seem to be that substantial changes
in the way professions work and interact with their clients are likely to be required in the
future.
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Wellbeing in veterinary students: a student led study

Evangeline Beech, Dr Emma Scholz, Dr Jane Heller & Ms Lynne Hayes.
Veterinary Student at Charles Sturt University
Faculty of Science
School of Animal and Veterinary Sciences
Locked Bag 588
Wagga Wagga NSW 2650

Introduction

Over the past two decades, considerable attention has been placed on veterinary medical student
mental health and stress levels, after early reports identified elevated levels of anxiety and
depression.’3 More recently, there has been a shift from a reactive focus on depression and
perceived stress to a proactive approach, promoting wellbeing and resilience.4 This is reflected in
the Journal of Veterinary Medical Education’s dedication of an entire issue to exploring veterinary
student mental health, anxiety and depression from a wellbeing standpoint. This special issue
explored topics including building resilience,> ¢ embedded mindfulness,” veterinary student
wellbeing® and stressors and protective factors in veterinary students.® Despite this shift, there
remains a tendency to synonymise wellbeing with stress management, leaving a gap in the
literature where wellbeing in veterinary students is currently not perceived through a holistic lens,
accounting for all the major aspects that make up the multidimensional concept. Utilising the
ESSENCE wellbeing framework created by Dr Craig Hassed,10the aim of this study was to explore
how veterinary students understood and enacted behaviours conducive to wellbeing, along with
the enablers and barriers affecting engagement with such behaviours.

Research approach
The study posed the following questions:

o How well do students understand and enact behaviours conducive to wellbeing?

o What are the enablers and barriers affecting engagement with such behaviours in the

context of being a veterinary student?

A mixed-methods sequential explanatory design model was employed in order to capture both
breadth and depth in data to answer the questions. The ESSENCE framework was used to develop
a paper-based questionnaire handed out to all 309 students enrolled in the veterinary science
program at Charles Sturt University. This particular framework conceptualises wellbeing as
comprising of seven dimensions: education, stress management, spirituality, exercise, nutrition,
connectedness and, environment. The dimensions of the ESSENCE framework are both unique
and inter-related and their application in wellness programs for medical students is supported by
empirical evidence.11 The questionnaire was comprised of Likert scale questions asking students
to respond on a scale of strongly agree to strongly disagree. The data obtained was transcribed
into Microsoft Excel and descriptive and inferential statistics were obtained. Upon completion of
the voluntary questionnaire, students were invited to indicate their interest in the second phase of
the study, which was comprised of individual interviews of six students. Of the participants who
showed their interest, interviewees were selected to represent a broad range of opinions and
contexts, based on their questionnaire responses. The semi-structured interviews tailored to each
participant were audiotaped and transcribed. Each transcript was de-identified and allocated a
pseudonym for reference. The transcripts were analysed using a directed framework. Ethics
approval was sought and obtained from the Human Research Ethics Committee (approval number
H18151).

Findings and discussion

A total of 154 (48.9%) returned submissible questionnaire responses were received. Participant
demographics were representative of the student population at the university. For ease, “agreed”
refers to responses of “agreed” or strongly agreed” on the 5-point Likert scale; “disagreed” refers
to responses of “disagreed or strongly disagreed.” Amalgamation of the data retrieved from the

Proceedings of AVA Annual Conference, Perth, 2019
Beech, E - Wellbeing in veterinary students: a student led study

50

4

§ 2019AVA

¥ Annual
Conference



guestionnaires with themes coded within the interview phase of the study revealed four key points
worth consideration.

1. Understanding of wellbeing

In the questionnaires, participants initially showed a high level of confidence in their understanding
if wellbeing (94.2% agreed). However, inconsistencies became apparent as students were
challenged to make a personal connection with wellbeing. Whilst an overwhelming number of
students understood the importance of stress management (98.7%), only 22.5% of these students
agreed they actively made time to manage their stress levels. The ability, or lack thereof, to foster
a personal connection and show a well-developed understanding of wellbeing was exemplified
further within the interview stage. Whilst some students were limited to a basic textbook definition
of wellbeing, other students were able to give a definition that fostered a sense of personal
attachment to the concept. A prominent example of this disparity came about when discussion
turned to spirituality. The prominent divide noticed in the questionnaire phase was echoed within
the interviews. Some of the interviewees were quick to dismiss the notion, struggling to see it as
anything more than its affiliation with religion. However, students who had a stronger connection
to the idea of wellbeing were able to view spirituality in a broader perspective and discuss how it
helped them to stay grounded. Whilst spirituality encompasses more than just its association with
religion,10 the inability of some students to view it as anything more and thus create a personal
understanding of the concept meant that they did not fully disclose their appreciation of a holistic
outlook on wellbeing.

2. Student’s relationships play a large role in wellbeing

Within the questionnaire peer support was recognised as helpful in reducing stress (87.7% agreed)
and connecting (88.3%). Within the interview phase, students discussed how the shared
experience of being in a cohort made them feel more at ease with the challenges being faced;
interviewees often referred to the phrase ‘being in the same boat’. The positive aspects of those
relationships found in this study complement what has already been described briefly within the
literature. In Western, Gardner and Yeung's 2017 study, support from both peers and lecturers is
acknowledged as being a protective factor against perceived stress.® Furthermore, Cardwell and
Lewis described how students also used the metaphor of ‘being in the same boat’ for how they felt
supported by their peers. 8

Peer interactions were not always benign, within the questionnaire only 54.3% of students agreed
they learnt wellbeing strategies from their peers and, 20.8% of students agreed they felt judged by
their peers for being stressed. This was significantly more likely in students over the age of 24
(P<0.05). Whether this is due to internal or external perceptions of being a mature age veterinary
student cannot be answered within the realms of this study and presents an opportunity for further
research. Universally, interview participants spoke of the expectation to be stressed. One student
discussed being in a situation where he felt he was being judged by his peers for not being
stressed, whilst other students discussed how conversations with peers would often turn to talking
about ‘how stressful’ the course was. This perspective of peer interaction is less commonly
documented within the literature and warrant further exploration. The underlying stress culture
identified by these students was seen to have inhibiting effects on the uptake of behaviours
conducive to wellbeing and may be an area where future intervention strategies are targeted.

All student participants identified that lecturer support in terms of clear guidance in terms of study
requirements and assignments was helpful in reducing stress and allowed them to achieve a
greater study-life balance; a finding supported by other studies.8 ¢ 12 However, interviewees
expressed how they often felt confusion when it came to their lecturers discussing wellbeing and
what was expected of them as a veterinary student. Students identified this as a barrier in the
uptake of wellbeing strategies as they struggled to balance wellbeing strategies with study
expectations. When discussion in the classroom turned to wellbeing, interview candidates felt that
these were often ‘throw away’ comments made by a lecturer followed by an expectation to do a
large amount of study. The complexities of their relationships towards lecturers as described by
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students in this study has not previously, to the authors’ knowledge, been described within the
literature. These inconsistencies can create confusion for students who are unable to reconcile the
mixed messages. Whilst course workload cannot easily be decreased, and the nature of the degree
requires a large amount of time dedication, these findings suggest that the way in which students
are taught to find a balance can have a major impact on their ability to implement wellbeing
strategies

v
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3. The need for critical analysis of the hidden curriculum

A key and concerning finding of this study involves student beliefs that personal wellbeing may not
be compatible with membership of the veterinary profession. The propensity for students to agree
that their study comes before many aspects of wellbeing within the questionnaire was
complemented by the interview phase where students discussed the idea of the veterinary
profession as being an all-consuming career. What emerged is a common belief that veterinary
science and wellbeing aren’t compatible concepts, and that for one to work the other must be
sacrificed. A major driving force in the development of this construct was how veterinary students
perceived the clinicians working at the university. At the forefront of this ideation was how students
perceived the clinicians working within the university. Zoe exemplified this by saying: “definitely
some lecturers will tell us that we need balance, but they're working 25 hours a day”. For many
students, clinicians at the university are the first long term contact they have with a veterinary
professional. The modelling of the profession by these clinicians is an example of what other
studies have described as being the *hidden cirriculum’.13 The hidden curriculum has a profound
effect on how veterinary students learn to be professionals and refers to the unintentionally
disclosed information surrounding the culture of an institution.13 The effect the hidden curriculum
appears to have had on the students participating in this study is one that rejects the notion of
wellbeing and the veterinary profession being able to mesh together. The implications of this
finding are complex and unclear, and it certainly warrants further exploration. It does, however,
raise the possibility that there is an underlying culture inhibiting the uptake of wellbeing strategies
amongst veterinary students.

4. Striking Balance
The complex and changeable relationships between the themes can be represented by the unifying
concept of striking a balance, represented in Figure 1.

Understanding
to action

Ideation of the
profession

Difficulty in
making
connections

Making
understanding
personal

Relationships:

Relationships:
being a peer

student-staff

Veterinary
Wellbeing and
Culture

Making
Connections

Striking Balance

Figure 1. lllustration of interview themes

Finding a balance between looking after personal wellbeing and studying veterinary science was
discussed as being a challenge for all interview participants. However, a few participants discussed
how they found an equilibrium between the two apparently opposing forces by creating boundaries
between their degree and their personal life. Mitch discussed how he intentionally
compartmentalised his degree from other aspects of his life in order to gain balance: “vet is one
part of my life, when I’'m at university I'm focussing on that and I've got my vet friends...you can
move over to swimming...where | don’t focus on vet”. Mitch’s ability to maintain his veterinary
degree as only a portion of his identity allowed him to maintain a healthy wellbeing and balance
within his everyday life. For Luke, instead of relying on peers for support he looked outward to
students in other degrees and connected with people outside of the university environment. Whilst

Proceedings of AVA Annual Conference, Perth, 2019
Beech, E - Wellbeing in veterinary students: a student led study

53

)y,
§72019AVA

¥ Annual

Conference



this distanced himself from his peers, he felt he was able to better cope with the degree’s
challenges.

Conclusion

Whilst the study is small, its careful design and holistic wellbeing framework make it a
meaningful and valuable contribution to the wellbeing literature in veterinary education. Given
the grounding of the evidence within the data, veterinary educators and students can consider
the application of this model within their own settings. A major finding of this study and
something that warrants further research is the need for both educators and students to critically
analyse the hidden curriculum. Although this study was in an educational setting the discussion
of whether personal wellbeing is compatible with membership of the veterinary profession is a
question for all veterinarians. There remains much to be explored and achieved in improving
wellbeing for veterinary students, and there are no simple solutions. This study is unique in
veterinary education: it is student-led, is based on a holistic wellbeing framework, and it allows
the voices of students to be heard. Its findings can guide practical implementation of wellbeing
support programs along with being of interest to students, educators and the wider veterinary
profession
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Surviving Wildlife Admissions in General Practice

Gary Malcolm Beilby
Animal Happiness Vet
133 Manning Road, Manning WA 6152

Abstract

Vets in general practice will always be faced with wildlife cases. Dealing with these is a
challenge in terms of welfare, workload and many other factors. This paper seeks to provide
some general and specific advice to veterinary practitioners in Australia and illustrated by
some brief case studies.

Introduction

Vets in general practice will always be faced with wildlife cases, whether presented by
members of the public, local wildlife rehabilitation carers & organisations, and even owners
of private collections. Our decisions whether to attempt to treat, euthanase or refer are
affected by a range of factors. These include your;

employer’s preferred approach

existing workload and stress levels

perceived value of the animal

understanding of the problem and its severity

experience and confidence in dealing with this problem

prospect of release back to the animal’s own local area

ook wNE

| will examine these issues in this talk with a focus on welfare, relevant conservation and the
over-arching issue of taking care of yourself.

Triage

From the French to sift or sort, triage is an important concept you are all familiar with. In any
situation where the total number of sick patients exceeds the available resources triage is
the process of prioritising patients so that you can treat as many as possiblel. Even in the GP
situation where you are likely to only have a single wildlife patient to treat at a time, the
concepts of rational triage should be applied.
Triage levels:

1. No significant injuries or clinical signs

2. Treatable wounds or pathology

3. Severe or multiple problems
Your focus should only ever be on level 2 triage patients. However, differentiating them from
level 3 patients can be a challenge and that will be our focus further on.

Level 1 patients are often avian window strike victims that have been concussed to varying
degrees and have recovered by the time they are examined. These animals should be
released back at the site of capture with no delay. The other common level 1 admission is
the “orphaned” baby bird. These patients usually fit into 2 subgroups:

1. Healthy birds that have fallen out of the nest near fledging, These animals should be
refused admission. Provide information to allow the “rescuer” to make a bucket nest
and do not let them talk you or your team into admitting the bird. Altricial birds raised
by even the most experienced wildlife carers are very poorly equipped to survive when
eventually released into the wild.
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2. Unhealthy birds that have been rejected by their parents. Birds with congenital
problems or exacerbating disease are frequently ejected from the nest by disarmingly
pragmatic forebears. There is nothing to be gained from trying to save these patients.

1. Your employer’s requirements.

Attendees to a session like this are unlikely to work in practices where they are completely
discouraged / banned from trying to treat wildlife. However, many practice owners will provide
begrudging support to clinicians wanting to perform time and resource consuming
procedures on wildlife with no budget. You can turn that into more enthusiastic support if you
make it work for your clinic. If this is an interest of yours, offer to become the clinic’s wildlife
champion® 11, This improves practice efficiency and helps ensure patients aren’t forgotten
as “someone else’s problem”.

The most practical, and enjoyable, way to make wildlife valuable to your practice is to take
pictures of all wildlife you treat and post the best pictures on your clinic’s social media pages.
If your boss is so firmly rooted in the 20« century that there is no clinic social media at all
offer to start and run a page. A Facebook business page is possibly the most effective initial
toe in the water. There isn’t a lot of time overhead in posting the occasional wildlife case that
comes before you. These are universally well received by the Facebook general public and
can generate enormous amounts of goodwill and community appreciation. Who knows, you
may even bring your boss into the 21« century.

When dealing with wildlife that is brought to you by carers either working singly or within
rehabilitation organisations it is appropriate to charge fees, though most expect a heavily
discounted or cost recovery only basis. For most of you your practice probably already has a
wildlife fee structure you are following.

2. Your existing workload and stress levels

The single most important thing | hope everyone takes away from this session is this; The
only one who really must survive in each wildlife case is you. Treating another dog attack
injury in a bandicoot really isn’'t as important as you getting home at a reasonable time and
in a reasonable frame of mind. Compassion fatigue and burnout begin with an unreasonable
determination to do all the things - regardless of how you are feeling.

Whenever you are deciding whether to put significant time into a wildlife case take an early
and realistic look at your day’s schedule. If you have a full load of client pet cases to work
through don’t leave the animal till last, hoping you can finish everything with enough time to
assess and treat. Instead take a couple of minutes to perform a quick initial assessment?2
and, unless it has a single mild problem you are confident you can treat quickly, allowing you
to consider it a level 2 triage patient, do not take it on. If level 1 - send it on to a local wildlife
rehab organisation or simply organise immediate release. If it's level 3, euthanase or refer to
a wildlife competent clinic that can take it1°. If you do decide it is a straightforward level 2
patient make the time to immediately institute some simple supportive therapy - fluids and
narcosis primarily - and schedule time for specific diagnostics and treatment as soon as the
patient is stabilised, and the paying clients have been taken care of.

Consider that all animals in the wild, no matter where they fit in the food chain, end their lives
as they are eaten by something else. The wildlife you put to sleep may not be able to
contribute their bodies to the trophic pool or their DNA to the genetic pool, but they will be
the few individuals that enjoy a humane death. It is always a compassionate act.
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3. The perceived value of the animal

Working with individual animals has extremely little general conservation value4. However,
the bigger picture includes a collection of people involved with any animal from initial capture
and transport, to assessment and treatment, to rehabilitation and finally release. All of these
people have their own views on the value of the animal and draw significant benefits from
their involvement with the process. In addition, there is an educational benefit to yourself
and everyone else involved with the case8 as well as those who simply hear about it — perhaps
on your Facebook page.

The educational value of wildlife casualties varies depending on how interested you are
developing the skills involved in treating them. If you want to develop exotic species medicine
and surgery skills, seeing injured wild birds and reptiles is extremely useful.

In rare situations you may be presented with endangered species casualties. In some of these
cases you may be required to refer the animals on to a particular centre, such as with
carnaby’s black cockatoos in WA which must be treated at the Perth Zoo hospital. With other
endangered animals, that you can treat, there is obviously a greater value placed on
successful treatments. If other factors described here limit your ability to treat, again, you
should consider referral if possible0. Depending on where you are, referral to a reputable
wildlife rehabilitation centre may be appropriate.

Introduced and pest species are a special and often contentious problem4. There is
absolutely no good reason to attempt to rehabilitate and release any feral or invasive species.
Valuable resources are used, and the environment doesn’t benefit. Members of the public
who bring in an injured feral pigeon often have an enormous amount of trouble in
appreciating that the animal is actually an invasive species and, regardless of its injuries,
should be euthanased immediately. Even if you want to practice a wing pinning, the pigeon
should be euthanased post surgery.

Every practitioner should do their best to educate the public on these issues, but you will
inevitably encounter individuals whose minds are entirely closed to conservation science and
remain convinced that the feral animal in the cardboard box they are clutching has a right to
life and must be saved. When | encounter these types of people presenting feral and invasive
species, | usually take the animal promising to assess it and do what | can to save it. | will
then document that the nature of its condition meant it was non-releasable and it had to be
euthanased on welfare grounds.

4. Problem recognition and severity

Successful outcomes don’t always require successful diagnosis of the problem, but it sure
can help. Any animal presented thin and weak, lacking any identifiable injury, is likely to be
at the end of its natural life, or suffering from a natural disease process, or both.

A robust rule of thumb to follow is that if humans haven’t caused the problem, humans
shouldn’t be trying to fix it3.

Importantly, if an animal is neither endangered nor releasable, it should be euthanased.
Some notable examples of injuries that are rarely viable for release include:

1. Substantial comorbidities of any type. “Two strikes and you’re out”

2. Significant fractures of the distal wings (carpometacarpus) of most flighted birds12
3. Open (compound) wing fractures with significant bone necrosis or contamination of
most flighted birds

Significant necrosis or loss of the patagium of bats and most flighted birds.
Maxillary/mandibular fractures in the echidnal2

Loss of an eye in hunting birds

Wing fractures in microbats

NoO oA

Proceedings of AVA Annual Conference, Perth, 2019
Beilby, G - Surviving wildlife admissions in general practice

57

4

§ 2019AVA

¥ Annual
Conference



8. Juvenile magpies with bald heads and a history of being attacked by other magpies
9. Severe cachexia, in any individual

The patient that presents with non-specific malaise should initially be treated with non-
specific support therapy:

1. Subcutaneous fluids
2. Narcosis and/or NSAID administration
3. Dark, quiet environment

Additionally, collecting samples of blood, urine and faeces for assessment is valuable where
possible. Assessment of haematocrit, serum total protein and examination of a peripheral
smear is moderately time consuming but requires just a few drops of blood and remains a
cost-effective way to get very useful information on your patient.

Note that administration of antibiotics should not be considered first-line supportive therapy
without clear evidence of bacterial infection. In particular, the ever popular enrofloxacin
should not be used routinely with injured wildlife. The AVA’'s guidelines on use of
antimicrobials lists enrofloxacin as a third line drug in dogs and cats and its use is banned in
food producing species. Fluoroquinolones are particularly at risk of generating resistance?
and while its widespread use in wildlife care has yet to produce confirmed cases of resistant
organisms the precautionary principle dictates that we choose alternatives wherever
possible.

5. Your experience and confidence in treating the problem

While the general practitioner is ill-advised to just take on a cruciate repair with no previous
experience in a client’s pet, the same is not the case in treating wildlife injuries. If you have
treated traumatic wounds in domestic species, you are quite well prepared to treat them in
pretty much any species2. Suture techniques, orthopaedic repair techniques and wound
dressing techniques differ in both avian and reptilian patients but rereading the literature on
these details and then simply giving it your best shot does two very good things. First, it is
likely to give the animal its best chance of being able to continue its life and, second, it
provides you with an excellent learning experience.

Avian wounds are prepared for surgery by plucking minimal feathers, not clipping, and using
masking tape to hold back others that overhang the site. Post-operative infection is generally
less of an issue in birds but extended anaesthetic time is more of an issue - increasingly so
the smaller the patient. So, keep aseptic prep to a minimum and don’t use alcohol. Debride
thoroughly and close wounds with the finest absorbable monofilament at your disposal®.
Packet suture is a cost issue but essential to minimise skin trauma. Keep left over packet
sutures from paying clients in a chemical steriliser (chlorhexidine etc) for reuse on wildlife.
Muscle tears can be gently apposed with horizontal mattress sutures®. Avian skin is extremely
thin but extremely stretchy. Wound tension is rarely a problem unless there has been
substantial tissue loss. Deficits tend to look enormous until you start to tease out the edges
and start suturing. Suture in a continuous pattern with fine spacing and use ophthalmic or
similar fine instruments to help ensure your sutures are close to the edge of the skin®.

Reptilian wounds are prepared with thorough debriding and are often best left to heal by
secondary intention. If there is a closable deficit and you are sure debriding is complete,
appose the edges in a completely everting pattern with horizontal mattress sutures. Again,
swaged on needles from packet sutures are better. The scales of bobtail skinks are
impressively difficult to drive needles through. Often it is necessary to guide your needle
between scales rather than through them, but even then, bent needles are a constant
problem.
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6. Prospect of successful release

Crucial to successful rehabilitation in every case is release back into an environment that is
not hostile to the animal. Most species have no hope of survival if released into territory that
is foreign to them. Therefore, it is important that the exact location of the animal’s initial
captureis recorded when it is presented to the veterinary practice. Always collect the person’s
name, phone number and the specific location they found the animal. If nursing staff have
admitted an animal without this information, it is far kinder to immediately euthanase.
Establishing a standard wildlife admission form that is stocked at the reception desk fits well
with standard reception procedures and will minimise the likelihood of this occurrence®.

A depressingly common situation in many Australian urban areas are wildlife refugees.
Bushland is cleared for urban development and wildlife are pushed out, forcing them into
conflict with vehicles, pets and other hazards. There is essentially nothing that can be done
in these situations as there is nowhere for these animals to be released into. Choosing some
other equivalent patch of bush for release is no solution as it will already be at carrying
capacity for that species and the incumbent residents will hardly be thrilled to see their
cousins competing for scarce resources. In this situation again, euthanasia is the most
humane call.

In the ideal situation, having completed primary triage and treatment you will be able to refer
the animal on to a wildlife rehabilitation organisation for the final stages of care and release.
These centres are becoming increasingly sophisticated and sometimes even have volunteer
veterinary staff. So long as you have provided a care plan, suitable medication and an
appropriate release location, you can wave goodbye with the satisfaction of a job well done.

Case studies

Case 1 - Failed orthopaedic repair in a private collection kangaroo

Signalment

Harry Hopper - Adult male castrated western grey kangaroo (Macropus fuliginosus), 35 kg.
Age uncertain.

History

November 2015 was presented to another vet hospital with an open fracture of the right
forelimb. It was noted there was dirt in the exposed ends of the bones. Nevertheless, the
clinician went on to pin the radius and ulna and close the wound.

The owners noted it never settled down, remaining swollen despite two courses of
clindamycin.

Procedure

Seen November 2016, by this time the right antebrachium was firm and variably swollen
through its entire length and discharging pus from a ventral fistula.

Sedated with 1.6ml zoletil, transferred mostly into a very large pouch and transported back
to base.

Proceedings of AVA Annual Conference, Perth, 2019
Beilby, G - Surviving wildlife admissions in general practice

59

“'

§ 2019AVA

¥ Annual
Conference



There it was transferred to Iso, prepared for surgery including IVF via the lateral tail vein,
and the limb amputated through the proximal third of the humerus, leaving plenty of
muscle belly to cover the stump.

Harry was then directly transported back to the owner’s property. He enjoyed an excellent
recovery.

Video

Case 2 - Fence entanglement in a raptor

Signalment

Wedge-tailed eagle - Adult female wild Wedge-tailed eagle (Aquila audax), 4.8kg. Age
uncertain.

History
Rescued from entanglement in a barb-wire fence.

Multiple lacerations to legs, right wing and caudal abdomen. Some superficial damage to
leg muscles. Severe contamination of all wounds with blood, sand and other crud.

Procedure
Iso GA after transfer from pet-tainer with restraint focused on the legs.

Safety note - If you or your team are gripped by a powerful raptor do NOT try to
force the claws open - you won’t win. Simply release any hold anyone has on the
bird entirely and provide it space to get away. It will likely release immediately and
attempt to fly away. You can usually net it again.

Extensive process of flushing, cleaning and debriding the multiple wounds. All feathers
associated with wounds are plucked not cut as this stimulates new regrowth. Finally, all
skin deficits were closed with 4-0 PDS in continuous patterns.

Post op medication included 7 days enrofloxacin and 4 days meloxicam.

Case 3 - Chronic wound on an Emu’s wing

Signalment
Adult female entire Emu (Dromaius novaehollandiae), 28kg, Age uncertain.
History

A wound had been developing for weeks to months on the left wing of an emu resident at a
local wildlife conservation centre. Various attempts had been made to treat the wound
topically - including flamazine and fly repellent products but it continued to get worse.

| visited the property and attempted to sedate the animal with 1.5ml zoletil IM. 15 minutes
later the bird was ataxic but far from handleable. A distinct difficulty in sedating emus is the
risk of partial sedation exposing the animal to self-trauma as they stagger, fall and then flail
- often wildly. So | doubled the dose giving another 1.5ml and had just enough control to
examine the wing, discovering the entire tip, including some of the distal carpometacarpus,
was necrotic.

Procedure
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Conservative care is never easy in a semi-wild emu, however, amputation of a wing in a
flightless bird is obviously not a problem. More zoletil was poured in as the animal was
proving remarkably resistant, and the bird was transferred via closed ute tray to the Wattle
Grove Vet Hospital. | followed behind as there was substantial risk of the patient getting
leggy in the tray. Turned out the patient wasn’t the real risk (video). The surgeons at Wattle
Grove were too busy to assist but they graciously allowed me access to their facilities to
amputate the necrotic tip.

Post op medication was just meloxicam for 3 days. The bird did very well.

Case 4 - Lawnmower wound on a bobtail

Signalment
Adult male entire bobtail (Tiliqgua rugosa), 365 grams, age uncertain
History

Lawn mower injury. This is a very common cause for wildlife admission in areas where
these slow-moving reptiles persist. In this case the animal had sustained a deep wound to
the right side of the neck and head. The wound was 5-7 days old by the time it was
presented and had substantial tissue loss plus necrosis.

Procedure

The severe nature of this wound required multiple surgeries over about 5 weeks. Every
week the reptile was represented from Kanyana Wildlife Rehab Centre, and anaesthesia
was achieved with IM alfaxan. The wound was cleaned, debrided, sutured and dressed. Key
to healing in these large reptile wounds is duoderm, sutured in place. The biggest challenge
is ensuring continuous contact over concave surfaces. Anywhere that you don’t have
contact between the wound and the duoderm healing is delayed and infection tends to take
hold. Duoderm is wonderful stuff for this job but you need to be persistent about making it
follow the shape of the wound surface. Even small areas that are left with an air gap
between the granulation tissue and the dressing will be visibly worse at your next change.

If you are dealing with a wound that is too topologically complex for duoderm coverage you
need to use flamazine cream instead. The downside is then you need to ensure the wound
is cleaned and redressed every day or two.

Case 5 - Dog attack wounds on a bluetongue

Signalment
Western blue-tongued skink (Tiliqua occipitalis), 620 grams, age uncertain
History

This reptile was reportedly rescued from the mouth of a dog. The skink was brought in
directly by a member of the public - a rather rare find in Perth’s hills.

Examination showed an obtunded reptile showing signs of severe pain. Surprisingly the
mandibles were intact as was the mandibular symphysis. That was the end of the good
news. Multiple tooth wounds had penetrated puncturing through the nasal, pre-frontal and
frontal bones into the cranium and nasal concha with significant bony displacement.

Immediate euthanasia was elected.
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Case 6 - Wing fracture in a little eagle

Signalment
Little eagle (Hieraaetus morphnoides), 860 grams, age uncertain
History

Bird found on the side of the road, unable to fly, in the western Wheatbelt. The animal had
been in care with a specialist raptor carer for just under 24 hours prior to presentation. The
left wing had been bandaged to the body and appropriate fluids given. They hadn’t
succeeded in getting it to eat.

Exam suggested an open humeral fracture and quite marked tissue damage from the
fractured bone ends. Radiographs confirmed a comminuted spiral fracture of the proximal
third of the left humerus with a single loose fragment about 20mm long, In addition, there
was some bruising on the sternum and a mild degree of epistaxis. There were no other
significant injuries and the body condition was good.

Procedure

A tie-in fixature, or hybrid fixation, was elected. In this process an intramedullary pin only
slightly thicker than 50% of the medullary cavity, but well over double the length of the
intact humerus, is retrograded from the fracture site and gently hand drilled out through the
proximal humerus just distal to the shoulder joint. The pin is advanced all the way through
to allow the fracture to be reduced and then normograded back into the distal humerus to
seat gently into the elbow knuckle. Going too far will damage tendon insertions at the
elbow. Now the pin is carefully bent around 90 degrees where it exits the shoulder, and
again another 90 degrees about 20mm from the first bend so the pin now runs back
parallel and dorsal to the humerus. The pin is then cut just before the elbow. With the wing
flexed up in a closed position, so it is rotationally neutral, 21g 1.5” hypodermic needles are
advanced in line with the 2 halves of the pin into the humerus. One is placed about 2 bone
diameters from the shoulder joint and a second one a similar distance from the elbow joint.
Using fingers to hold the plastic needle base you can hand drill through the cortex with a
combination of clockwise and anticlockwise motions. The biggest challenge is getting
started on the highest point and not slipping off the cortex surface and stabbing through
the soft tissues (including your own!). The IM pin can get in the way but wasn’t a problem in
this case. The needle is again finger-drilled into to the ventral cortex so that the tip is just
protruding on the other side, but the bevel ideally won't have gone all the way through the
cortex. This process was repeated at the distal end of the humerus. The needles were long
enough to allow the needle hubs to be cut off.

Selleys “Knead it” epoxy putty was then used to rigidly fix the needles to the IM pin. This
sets in minutes and the entire apparatus provides excellent rotational and angular stability.
The open wound at the mid-humerus had been cleaned and debrided at the beginning of
the procedure and was left to heal by secondary intention. Rather than bandaging the wing,
the tips of the flight primaries are simply taped together using masking tape. Masking tape
is the preferred choice for most adhesive restraint on birds as it is stable yet easy to
remove, leaving no sticky residue. Never use Elastoplast type bandage. Wing-tip taping
works very well for these types of injuries as it provides adequate stabilisation, is well
tolerated, yet still allows some movement, slowing the progression of joint disease from
immobility - a process that happens very rapidly in avian joints.

Butorphanol was given as a single injection on recovery and meloxicam was given for 3

days after surgery. Doxycycline was given in drinking water for 2 weeks post-surgery.
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The prosthetic apparatus was removed 6 weeks post-surgery. Care must be taken
deconstructing the prosthesis, cutting the pin and the needles where they protrude from
the Knead-it. The individual components can then be extracted from the wing.

The patient was free-flying within a week but was kept in a large enclosure for several more
weeks prior to release.
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Faecal worm egg count reduction testing: best practice protocols
Dr Brown Besier
Brown Besier Parasitology
Albany WA 6330
brown@bbpara.com.au

Following the recognition that anthelmintic resistance was a common and costly impost on
the livestock industries, routine testing for drench effectiveness has been a standard
recommendation12. Drench effectiveness must be assessed on an individual property basis,
as resistance patterns vary considerably even within a district, due to differences in the
selection pressure for resistance in relation to local environments, drenching programs and
animal management factors. Failing to ensure adequate drench efficacy has significant
consequences for sheep health and production, and for further increases in drench
resistance.

Generally-agreed guidelines for faecal worm egg count reduction tests (FWECRTs) have been
available for many years 34, with testing recommended at intervals of two to three years, and
ideally with the input of a livestock adviser. While the test protocols are conceptually simple
and relatively practicable to implement, the adoption by livestock owners at present is very
low. It is therefore important that best-practice test procedures are followed, to ensure that
livestock owners receive the most useful and applicable information possible.

Resistance or efficacy ?

The concept of anthelmintic resistance applies specifically to an identified worm species (or
for FWECRT, genus), rather than an undifferentiated worm population. In contrast, the post-
treatment reduction in total numbers of a mixed-species population indicates efficacy only
against the particular worms present at the time of testing.

Worm egg count reduction tests without differentiation to genus must therefore be
interpreted with caution, as failing to distinguish between resistance and efficacy has two
potentially detrimental consequences:

- Resistance may not be detected for a species (or genera) present as a small proportion of
the mixed population. A common example is where an ML-resistant Teladorsagia is present
as a small minority but Trichostrongylus (rarely ML resistant) dominates: the undifferentiated
reduction will typically be greater than 95%, but often considerably less for Teladorsagia.

- The severity of resistance varies between species and genera, but large variations in
proportions often occur between mobs and seasons. Unless a particular drench provides a
complete reduction in egg count, the wider extrapolation of test results for a mixed-species
population at one time-point is likely to mis-represent the drench efficacy in other situations.

Definition of resistance

Anthelmintic resistance has traditionally been defined as a reduction in egg count of less
than 95% for an identified worm species234. This is a conservative figure that allows for the
uncertainty of mean worm egg counts due to test limitations and potential mis-dosing, and
that there are often wide confidence intervals around the percentage reduction figure.

For control purposes, an efficacy of only 95% is of value only as a remedial treatment for
clinically-affected sheep or where immediate reinfection was expected (high refugia
situationss’). For strategic treatments aimed at minimising pasture contamination with worm
larvae, any significant worm survival can derail the long-term preventative effect and increase
the level of resistance®. Drench selection is best planned by an informed adviser, as it cannot
be assumed that any drench providing an egg count reduction above 95% is suitable for
routine use.
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By convention, WECRT results are calculated using arithmetic means, despite the typically
skewed nature of the egg count data, as using geometric means moderates the influence on
the mean of occasional very high counts, and can underestimate the importance of resistant
wormse.

Test design

For the usual WECRT format in Australia, animals are sampled only once, at 10 - 14 days
after dosing, and the mean worm egg count in each treated group compared to that of an un-
dosed control group23. For especially rigorous assessments, such as for new product
registrations, both pre- and post-treatment counts are taken, to allow for changes in control
group means over the test intervall.2.

The need for a control group is a subject of debate, and some recent analyses suggest that
for the greatest likelihood of detecting reductions of less than 95%, identified animals should
be sampled at both dosing and post-treatment, with no control group?:8. The rationale is that
changes in treatment group counts over time will not always parallel those of control groups,
due to worm density-dependant effects on egg production rates8. The post-treatment
comparison with control group methods was least sensitive where there was a high
dispersion level (low negative binomial statistic, k), and especially so in the critical efficacy
range of 80- 95%.

However, a recommendation for the pre- and post-treatment sampling protocol obviously
entails considerably more field effort and laboratory time and cost, and is likely to be a barrier
to adoption of WECRTS by farmers. A practical approach for general farm testing may be to
retain the post-treatment-with-control protocol, but to emphasize that for the most reliable
results, all animals dosed should also be sampled; this is especially important where the
control counts are significantly over-dispersed (seen as a large proportion of zero counts). An
alternative, most applicable where group sizes are small, would be to sample and count a
number of identified animals at dosing, and then re-sample only a smaller numbers of high-
count individuals.

Number of sheep sampled

Test protocols in Australia generally recommend a minimum of 10 animals per test group12
as worm counts typically follow a negative binomial distribution (“skewed”), and small sample
sizes will often mis-represent the mob mean. A larger number than the minimum required is
usually dosed, to allow for absentees when re-mustered for sampling, and for insufficient
faecal samples.

More recently, it has been suggested that, the number of eggs counted at the pre-treatment
sampling is more critical than the number of animals sampled8, because low or zero counts
contribute nothing to the reduction calculation. According to a modelling-derived calculation
guides, for a drench of 90% efficacy, counting 100 eggs (where one egg detected indicates
50 eggs in the sample) provides confidence intervals of 83 - 94%, whereas counting half that
number gives confidence intervals of 78 - 95%. In field situations, the latter estimate would
be a reasonable basis for drench decisions, especially as confidence intervals are tighter as
the percentage increases above the minimum 95% limit.

The advantage of this approach is that fewer animals are required, provided that the initial
egg count is sufficiently high, but it requires that the same animals are sampled pre- and
post-treatment. Further, sampling a very small number may lead to bias due to random
variations in egg output of individual animals, and where resistance levels vary between the
worm population in host animals. If following this approach, it may be reasonable to follow
the guidelines for anthelmintic efficacy evaluations#, which require a minimum of around 7
individuals.
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Pre-treatment worm egg counts

The chief requirement is that worm burdens are high enough to provide egg counts sufficient
for reasonable test sensitivity, but not to cause clinical parasitism. The generally
recommended minimum mean count is around 200 eggs epg for each of the major “scour
worm” genera regions (Teladorsagia and Trichostrongylus), and 500 epg or more for
Haemonchus.

If possible, egg counts should be checked before testing begins, to confirm adequate counts.
Where counts in mobs to be tested are low and unlikely to increase within a short time, group
mean counts can easily be increased by counting more chambers of the slide. A modest
count of 200 epg becomes 400 epg when 2 chambers per sample are counted, although this
approach increases the laboratory cost.

Sheep selection

Lambs aged around 6 months or less are usually ideal as egg counts are most likely to be
adequate, and the range of counts within a group relatively uniform, in worm-naive animals.
Tests are therefore often conducted as lambs are weaned, but if counts at that time are too
low, a small group of animals in good condition can be left untreated, with minimal effect on
the whole-flock control program.

It is important that test sheep have not been recently drenched with a product of any
anthelmintic group to be tested, to prevent an over-estimation of resistance due to worms
that survived treatment. A relatively safe time period is to allow 2 months after drenching if
on green pasture (and exposed to continual larval intake), and to avoid using sheep drenched
while on dry pasture, or those treated with long-acting products. Samples should be of similar
faecal consistency (and never fluid), to avoid random differences in egg count due to variation
in dry matter content.

To ensure that the results are representative of the whole-farm situation, the test mob will
ideally have grazed more than a single paddock, or their mothers will have done so. Ewe
flocks should have received drenches typical of the property practice, and if they have
received long-acting treatments, the lambs should be allowed to encounter other worm
populations on the farm before testing.

The mob to be tested should be as uniform as possible in size, so there is minimal weight
variation, and drenched to the heaviest in the group, as calculated for each test group.
Randomisation to treatment groups is important but simple, and even sequential treatment
with each drench type along a race is adequate, providing that the sheep are of reasonably
even weight.

Which drenches to test ?

A compromise is needed regarding the number of drench products tested: a large number of
test groups may discourage testing due to the work effort required, but too few may not
effectively indicate available drenching options.

In most situations, a basic testing panel testing should include moxidectin and a triple-
combination product that contains abamectin, and if used more than occasionally, the newer
products “Startect” and monepantel. Abamectin is often included because of its role in multi-
active products, if those are not tested themselves, or where use is contemplated as a sole
active (increasingly less common). From this panel, a good estimate can be made of the likely
result of drench combinations not specifically tested.

There is little justification for considering the older anthelmintics - benzimidazoles, levamisole
and ivermectin - for routine use, due to the severity of resistance and their role as
components of many combination anthelmintics (although levamisole as a single drench may
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still be effective against H.contortus). However, an alternative approach to resistance testing
is to include the individual actives of combination drenches, as the basis of calculations for
efficacy®. A practical limitation on this may be the availability of small quantities of the older
drenches, and the number of drench actives needed to cover the likely spectrum of options.

In winter rainfall regions, where H.contortus is only occasionally seen and rarely a problem,
large differences between pre-treatment means between groups can occur, due to
sporadically-distributed extreme counts, which distort reduction results when compared with
a control group. If the proportion of H.contortus is likely to be high, it can be removed with
closantel at the time of treatment, and where present in small proportion, larval
differentiations are especially essential. In summer rainfall regions, closantel should be
tested against H.contortus as a routine.

Treatment to sampling interval

The usual recommendation for the final sampling is to allow 10 to 14 days after treatment:
sampling too early risks an underestimate of resistance if treatment temporarily reduces egg
production in resistant worms, but if left for longer than the minimum pre-patent period of
strongyle species (about 16 - 17 days) eggs may derive from newly-developing worms. The
post-treatment period of 10 days was established once the long-acting effects of
benzimidazoles on Teladorsagia were recognised, but the ML drenches appear to have a
longer period of potential suppressive effect on egg excretion (L. le Jambre, pers. com.).

While it unlikely that viable ML-resistant worms would produce no eggs at 10 days after
treatment, a quantitative difference in egg production over time appears likely, and it is
therefore recommended that where possible the final sampling is at 14 or even 15 days.

Worm egg count procedure: individual or bulk counts ?

Although it has been established that the mean worm egg count results are equivalent
whether samples are processed using the McMaster technique for individual counts or a
composite-sample “bulk” method1°, debate continues regarding the appropriate approach
for drench resistance testing. Although more labour-intensive and therefore costly to perform,
individual counts have the advantage that all positive counts are evident, and where a single
count occurs in groups where complete efficacy is expected, the possibility that it is explained
by mis-dosing of the animal can be seen. Against this, the lower cost of bulk counts allows
larger sample numbers per group to be included.

In general, to expedite laboratory processing and reduce costs, bulk counts are appropriate,
especially for groups dosed with drenches to which resistance is likely. As mis-dosing is
uncommon in resistance tests (as operators are aware of the need for careful treatment), it
may be sufficient to ensure that samples are not discarded before results are available, so
they can be re-tested on an individual basis if queries arise over a particular group. (Best-
practice laboratory procedure is to retain samples as a routine, until the case is finalised.)

DrenchTest or DrenchCheck ?

As an alternative to the WECRT (DrenchTest), the DrenchCheck is a simple method of testing
the efficacy of a single drench, requiring little effort and minimal cost®. Faecal samples are
taken from sheep when yarded for drenching, and then (ideally) 14 days later as paddock
samples from the mob. Over the course of a year, a number of drenches can be easily
assessed, preferably with a worm identification test to indicate the species tested.

The DrenchCheck format is most effective where the results indicate high efficacy, as it is not
guantitative if less than a complete reduction in worm egg count is obtained (because almost
always, different sheep are sampled at each occasion). In contrast, the more objective
information from a Drench Test (WECRT) provides a cross-section of drench options at a
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particular time, and when compared with previous results, enables an assessment of the
sustainability of current worm control program.

Optimal test format

The WECRT format outlined in the WormBoss program provides a relatively sensitive
indication of drench effectiveness for the minimum effort and cost:

- Dosing on Day 1, with a non-drenched control group, and sampling only at Day 14 (earlier
only if essential). Where counts are high and group sizes can therefore be small, the pre- and
post-treatment format can be considered.

- Animal selection: animals less than one year of age are preferred, but older animals can be
used if counts are sufficiently high and reasonably uniformly distributed (this requires
individual worm egg counts). There should be the minimum weight variation within the group
to avoid excessive over-dosing.

- Drenches tested: the drenches should be selected as likely to be effective from recent
observations and appropriate for use in a sustainable program. Alternatively, a range of
single actives can be included, and the combination results calculated.

- Group size: up to 20 sheep dosed and sampled provides a sensitive test, which is practical
and cost-effective when egg bulk counts are used. A minimum group size would be 10, unless
the animals are identified and pre- and post-treatment samples are taken - in this case,
calculations are best based only on those with positive counts (minimum 50 eggs counted),
with a minimum number of around seven per treatment group.

- Mean counts: the minimum of 200 epg for each important genus of the scour worm species
is at the low edge of sensitivity, and up to 500 epg is desirable providing that faecal samples
are not very soft or fluid. For H.contortus, a minimum of 500 epg is easily achievable and
much higher counts are feasible before there is a risk of adverse effects.

- WEC methods: whether done by bulk or individual counts depends on laboratory policy, but
bulk egg counting allows a larger number of samples per group to be processed at a cost
lower than 10 individual counts. Where positive counts occur where not expected, the result
can be verified by re-testing individual samples from retained material.

- Worm species/genus identification: this should be mandatory for the control group, to
indicate the genera tested, and for any groups where the reduction is less than 100%. In
major H.contortus zones and if only this species is of interest, the lectin binding assay
provides an especially accurate figure. Molecular tests, where available, indicate the
complete species range for each group. Costs can be reduced by not proceeding with
identification tests in groups with a complete reduction in egg count.

Resistance testing is best conducted with the oversight of a veterinarian or livestock adviser
to ensure optimal test procedures, and an informed interpretation of the results and their
implications for a worm control program. The effort and cost involved are very small in relation
to the benefits of using effective drenches, and the potential penalties if resistant worms
survive.
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Aspects of assessing pain during disease and operations in farm animals
Donald M. Broom

Department of Veterinary Medicine, University of Cambridge, Madingley Road, Cambridge
CB3 OES, U.K. and St Catharine’s College. dmbl16@cam.ac.uk

The terms welfare, health, stress and pain are the same concepts whether we are
considering a person, a calf or a trout. This point has been emphasised by many animal
welfare scientists and is one of the messages of “one welfare”l. The welfare of an
individual is its state as regards its attempts to cope with its environment2 and pain is an
aversive sensation and feeling associated with actual or potential tissue damages.

Whilst welfare ranges from very good to very poor, most people focus on the various forms
of suffering when considering our obligations towards the animals that we keep. The
problem often expressed in relation to pain in species other than man is that the animals
cannot tell you when they are in pain or how bad it is. The major method used in human
pain studies is self-reporting, for example on a scale from no pain to very severe pain. This
method can be unreliable because people can lie or deceive themselves in relation to pain.
Perhaps measures of observed behaviour or physiological change in people, like those
used in non-human studies, will in future be considered more accurate than human
reporting.

Some people think that pain is a feeling limited to humans, or to mammals, but many
studies of anatomy, physiology and behaviour show clearly that pain systems are very
similar in all vertebrates, cephalopod molluscs and decapod crustaceans*®. There are
variations in the area of the brain that does the pain analysis but little variation in the
function. A further misconception is that animals such as cattle do not feel pain because
they have thick skin. The simple observation that cattle react to individual mosquito bites
demonstrates that the skin thickness does not prevent responses to painful stimuli. Thicker
skin can reduce the likelihood or extent of abrasions following some contacts but the
nociceptive cells under the skin function fully in animals like cattle.

Sophisticated behavioural measures are being used more and more in studies of pain.
However, there are problems in pain recognition which make comparisons between species
difficult. Severe pain can exist without any detectable sign. For example, a major response
of rabbits that are in pain is inactivity®. Individuals within a species vary in the thresholds
for the elicitation of pain responses and species vary greatly in the kinds of behavioural
responses that are elicited by pain. Hence it is important to consider which behavioural
pain responses are likely to be adaptive for any species that is being considered. Humans,
like other large primates, dogs and pigs, live socially and can help one another when
attacked by a predator. Parents may help offspring and other group members may help
individuals who are attacked or otherwise in pain. Hence, distress signals such as loud
vocalisations are adaptive when pain resulting from an injury is felt. Those species which
can very seldom collaborate in defence, like the smaller ruminants, do not have obvious
responses to pain as these are maladaptive. However, subtle changes in facial expression
can be useful indicators of pain, for example in rabbits, rodents, sheep, goats and horses’:.
The sheep pain facial expression scale involves scoring five facial areas; orbital tightness,
cheek tightness, ear position, lip and jaw profile, and nostril and philtrum position. Sheep
with footrot, mastitis, or pregnancy toxaemia showed grimace responses and other
indicators of pain. When farm ruminants are in pain because of farm operations, the
increased cortisol production and an increased occurrence of a range of pain-related
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behaviours?10.1112,13 can be quantified. For example, pain-related behaviours in calves
include: head-shaking, ear-flicking, head-rubbing, inert lying, alterations in gait, amount of
walking, licking scrotum, lifting hind leg, abnormal lying, rapid transitions between
behaviours and reluctance to go to the food trough. Measures of brain activity can also be
usedi4 and pain can be prevented using anaesthetics and analgesics?®. For the general
public, pain prevention during farm animal operations such as castration and disbudding is
demanded more and more, whilst most people think that more extreme operations like
mulesing should be illegal. Consumers refuse to buy specific animal products unless pain is
prevented and good welfare guaranteed.
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Sentience, welfare, ethics and human entertainment
Donald M. Broom

Department of Veterinary Medicine, University of Cambridge, Madingley Road, Cambridge
CB3 OES, U.K. and St Catharine’s College. dmbl16@cam.ac.uk

It has sometimes been thought acceptable to watch gladiators fighting, as long as they are
slaves, to laugh at shows involving physically deformed and mentally subnormal people,
and to remove livelihoods and dwellings to make way for modern developments as long as
the people concerned are poor or black. There are various parallels when non-human
animals are used for, or affected by, human entertainment activities. These issues raise
questions about which individuals and communities have value and deserve respect. It has
been written that God gave us dominion over the world but does "us" just mean humans
and what should dominion mean? Is it right to focus greatly on humans when terms like
health and welfare mean exactly the same for humans and other animals? Which humans
and which other animals are sentient and to what extent does the answer matter?

Sentience means that the individual has the capacity to have feelings. A sentient being is one
that, in order to have feelings, has some ability: to evaluate the actions of others in relation to
itself and third parties, to remember some of its own actions and their consequences, to
assess risks and benefits and to have some degree of awareness®2. Recent advances in our
knowledge of the complex nature of the behaviour, physiology and neurobiology of all
vertebrate and some invertebrate animals tell us that their behaviour is far from just reflexive
so they are sentient and have the ability to experience pain and other positive and negative
feelings. For example, all fish have sophisticated learning abilities and almost all abilities
reported for primates can also be found in fish3. The area of the brain that processes
emotional function in fish may be the medial and lateral telencephalic pallium or the habenula
instead of the equivalent mammalian region but it is the complexity of brain function that is
the scientific issue, not the anatomical area45. When deciding which animals should have
legislative protection the question of sentience and indeed whether an animal can suffer is a
key factor.

If we know that sheep can recognise individual sheep and people and remember them for
over a year, several mammals and birds can learn what is in a mirror, some birds and fish can
alter their behaviour as they predict what is likely to happen in the future, some spiders can
remember an evaluation and use the information later, does this alter our treatment of such
animals?

Animals are among the most sought after tourist attractions and the impact on them is a
matter of concern to an increasing number of people. Tourists and other people may chase
wild animals with packs of dogs, shoot them accurately or inaccurately with guns, catch
them on hooks or with harpoons, watch them in circuses or zoos, disturb them to varying
extents in order to see them in their home environment or cause them to be caught in order
that they can be kept as pets. The impacts on animal welfare of all of these human impacts
can be scientifically measured. Another impact of tourism is the Killing of many animals in
case the tourists do not want to encounter them in their hotel room, swimming pool, etc.
People seeking entertainment that involves or affects animals should know the impact on
the welfare of those animals and consider whether or not it is morally acceptable®.
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Some animal production methods are unsustainable: factors include poor welfare
Donald M. Broom

Department of Veterinary Medicine, University of Cambridge, Madingley Road, Cambridge
CB3 OES, U.K. and St Catharine’s College. dmbl16@cam.ac.uk

There is an urgent need for sustainable animal production systems. A system or procedure
is sustainable if it is acceptable now and if its expected future effects are acceptable, in
particular in relation to resource availability, consequences of functioning, and morality of
actiont. What might make any animal usage system unsustainable? The system might
involve depletion of resources such that a resource becomes unavailable or a product of
the system might accumulate to a degree that prevents the functioning of the system.
However, any effect which the general public find unacceptable makes a system
unsustainable. A production system might be unsustainable because of inefficient usage of
world food resources; adverse effects on human welfare, including health; poor animal
welfare; harmful environmental effects, such as low biodiversity or insufficient
conservation; unacceptable genetic modification; not being “fair trade”, in that producers in
poor countries are not properly rewarded; or damage to rural communities2. Consumers
might judge, because of any of these inadequacies, that the quality of the product is poor.

Inefficient use of world resources is likely to become much more important as a factor
affecting plant and animal production3. Techniques such as life cycle analysis will have to
be used in order to justify continuation of a system4. One consequence of this is that
animals that eat leaves and other food that humans cannot eat, such as ruminants and
herbivorous fish, will become more important than animals that are carnivores or that eat
grain. Efforts to reduce greenhouse gas production by ruminants will be important and the
trade-off between resource efficiency and greenhouse gases will have to be considered.
Animal and plant production systems that use the resource inputs more efficiently have a
less damaging effect on externalities such as land use, water use, nitrogen and phosphorus
pollution and greenhouse gas production so they can make more land available for
conservations:

Animal welfare is a component of sustainability and good quality of product. For many in the
general public, animal welfare is the most important aspect of sustainability after human
welfare. Systems with negative impacts on animal welfare are unsustainable and
associated with poor product qualityé?. Three-level plant production, including pasture,
shrubs with edible leaves, and trees that may also have edible leaves, are an example of a
silvopastoral system. The production of leaves and other material that can be eaten by the
animals is much greater than can be achieved by pasture-only systems. Results presented
from tropical and sub-tropical studies show that production of cattle and other animals can
be better, water and land use reduced, biodiversity much increased, animal disease
reduced, and animal welfare improved in three-level silvopastoral systems8s®.

In the near future, unsustainable practices in animal production will include: pollution of
waterways by farm products, soil damage that releases greenhouse gases, avoidable food
waste, production in which poor farmers are exploited by large companies, feeding fish to
fish, feeding grain to ruminants, feedlots, individual confinement of sows and calves,
battery cages for hens, force-feeding, high stocking densities, genetic selection for the
highest milk yields in cows and for muscle growth in broilers, avoidable long distance
transport, slaughter without stunning,
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The welfare of animals during transport
Donald M. Broom

Department of Veterinary Medicine, University of Cambridge, Madingley Road, Cambridge
CB3 OES, U.K. and St Catharine’s College. dmbl16@cam.ac.uk

An animal transport journey should be regarded as commencing when the first animal is
loaded onto a vehicle and as ending when the last animal is unloaded. The journey includes
any resting or transfer periods and a new journey starts only after 48 hours of adequate
recuperation. There are many scientific studies of the welfare of animals during and after
transport. The principal measures are heart-rate; glucocorticoids and other hormones and
proteins in blood, saliva, urine or faeces; a range of behaviour measures such as avoidance
movements, pain grimaces or inability to show normal movements; injuries that can be
scored such as bruises, cuts or broken bones; immunosuppression; extent of pathology and
survival ratel.

Factors affecting welfare during transport include: knowledge and attitudes of staff
involved, laws, codes of practice, training, species, breed, previous experience of the
animals, vehicle design, space allowance for animals, duration of journey, tying, mixing,
staff payment method, planning of journey, handling during loading and unloading, driving
quality, bad physical conditions during journeys and quality of animal monitoring?.2.

If those with responsibility for animals during transport receive training, this has major
beneficial effects for animal welfare. Those responsible include owners, buying or selling
agents, transport companies, vehicle owners and loading facility or slaughterhouse owners
as well as animal handlers and vehicle drivers.3 The greatest animal welfare problems
during transport are: poor handling of animals leading to pain and fear, insufficient space
on vehicles for animals to stand without contact with other animals or to lie down, poor
conditions during the journey because of bad driving or bad physical conditions, or fatigue
and exhaustion because the journey is too long. Maximum road journey times should be 4
hours for poultry, 8 hours for pigs, 15 hours for sheep, cattle and horses.4

Transport by ship can involve good conditions for the animals when the sea is calm, the
stocking density low and the food appropriate. However, sea conditions can be very bad
and on some ships, the stocking density is high enough for welfare to be poor throughout
the voyage. The food provided for transported animals has sometimes been so different
from that which the animals normally eat that they did not eat it and some died of inanition.
Especially on longer journeys, ammonia concentration in the air breathed by the animals
can be high enough to cause respiratory disease. The combination of high stocking density,
inadequate ventilation and high external temperature can lead to very poor welfare and
high mortality. A particular risk when the animals are imported by some countries is the use
of cruel handling methods®. The risk of major problems is so great that journeys of more
than 24 hours duration should be avoided.

When deciding whether or not a particular animal transport system or practice should be
permitted, the risk of poor welfare should be assessed. Publicity about events that have
very negative consequences for animal welfare can be very costly for commercial
companies, or for whole countries, because large numbers of consumers may refuse to buy
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the products of the company or country®. Live export from Australia by ship is already
resulting in some people refusing to buy any Australian goods and the number of people
doing this is likely to rise. Carcass transport does not lead to such trade problems.
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Tourism and marine mammal welfare
Donald M. Broom

Department of Veterinary Medicine, University of Cambridge, Madingley Road, Cambridge
CB3 OES, U.K. and St Catharine’s College. dmbl16@cam.ac.uk

Tourist boat trips to observe seals, cetaceans, sea-otters, manatees, dugongs and polar
bears have the general effect that the people who profit from such trips and often the
governments of the countries involved want to conserve the animals. The public who might
wish to visit such animals are in favour of conservation. As a consequence, most countries
see more benefit in conservation than in killing marine animals, for example Argentina and
Brazil. Since most marine mammal chasing and killing procedures cause very poor welfare,
often for long periods, avoidance of Killing reduces the amount of poor welfare in the
animals?.

Whilst some land animals are the subject of hunting for "sport" or for trophies, marine
mammals are not a major target in this way. As with rhino horn, bear gall-bladders, tiger
penises etc., there is some demand for marine mammal body parts. This can lead to
poaching, even when most people want to protect the animals. However, for most species
the demand is not great.

Marine mammals have been kept in captivity to impress people for three thousand years.
Tourists are often paying customers at circuses, zoos and aquaria. The welfare problems
are greatest for all animals taken from the wild and also when the keeping conditions are
inadequate for meeting the needs of the animals. Training animals may make the life of the
animal more interesting or may be associated with fear. Some captive cetaceans and most
polar bears show stereotypies, many captive marine mammals have health and
reproduction problems and the life expectancy of captive cetaceans is less than that of wild
animals. All of these are measures of poor welfare234, Some countries now ban the
keeping of cetaceans for animal welfare reasons.

Boats taking tourists to see marine mammals using well-controlled observation methods
may cause no negative effects on the animals. However, boat approach for observation,
chasing by boats and swimming with the animals may cause: avoidance behaviour, reduced
time for foraging, social disruption, injury, increased disease, reduced breeding success or
reduced life expectancy. Dolphin populations declined where dolphin watching occurred,
but there was no decline in a matched population where there was no dolphin watching.
Since all of these negative effects can be avoided, it is essential that there should be codes
of practice and laws to avoid poor welfare in the animals. Swimming with dolphins always
seems to lead to avoidance of swimmers and sometimes to worse effects on the animals. If
tourists are given good information about why not all expectations can be realised, they
usually do not make demands that could lead to harm for the animalss.6.7,

Other tourist activities, such as fishing tourism, may result in marine mammals being killed
as the animals are perceived to be competitors with the humans who wish to fish.
Sometimes, boats hit and injure or kill marine mammails.
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Welfare, sentience and law: an international perspective
Donald M. Broom

Department of Veterinary Medicine, University of Cambridge, Madingley Road, Cambridge
CB3 OES, U.K. and St Catharine’s College. dmbl16@cam.ac.uk

Most of the public think that it is important to use sustainable systems for all activities and
that, whenever animals are used, their good welfare is an important aspect of sustainability
and product quality. Consumers exert pressure on food retailers and governments to
ensure that the worst practices do not continue. Animal welfare science has developed
rapidly so scientific evidence can be used in codes and laws.

Laws relating to animal welfare generally refer to sentient animals that have the capacity to
have feelings. Human opinion as to which individuals are sentient has changed over time in
well-educated societies to encompass: firstly all humans instead of just a subset of humans,
and then also: (a) certain mammals that were kept as companions, (b) animals that seemed
most similar to humans e.g. monkeys, (c) the larger mammals, (d) all mammals, (e) all warm
blooded animals, (f) all vertebrates and (g) some invertebrates. New knowledge about brain
function and welfare has tended to show that the abilities and functioning of non-human
animals are more complex than had previously been assumed so there should be some re-
appraisal of which animals should be protected?.

EFSA reports are commissioned before changes in E.U. legislation and have pioneered
objective review of animal welfare issues using risk and benefit analysis. The sequence of
procedures during the analysis of risks or benefits is: first to list factors (hazards if
negative), second to calculate exposure, third to estimate uncertainty. The analysis may be
guantitative if sufficient numerical information is available, or qualitative if it is not. The
inclusion of risk analysis in scientific reports and opinions produced by EFSA and other
organisations has helped decision makers to take appropriate action, for example to
minimise animal disease and improve animal welfare23,

What do we need from animal welfare law? Most people would say that the law should
prevent people from causing poor welfare in animals: pain, fear, other suffering, severe
disease, distress caused by environments which do not meet the animals’ needs, or
distress caused by the genetic selection used in breeding. In reality, the way that a law
might do this is principally by acting as a deterrent. People who disobey the law are
punished and this becomes known. Laws should provide guidance, not just a mechanism to
punish4. Key points of the U.K. Animal Welfare Law 2006 are that it refers directly to animal
welfare and that it refers to people having a duty of care to the animals covered by the law.
The effectiveness of laws and codes depends on the attitudes of people to them and on the
efficacy of enforcement.

Whale welfare can be assessed using many of the measures that are used for other
animalss. Whales are sentient, good at learning and have a pain system. In relation to the
whale hunt, studies of welfare should consider the effects of: the disturbance resulting from
the approach of humans in boats, chasing by boats, a harpoon entering tissue, pulling on
the line attached to the harpoon, tissue damage by an explosive harpoon and procedures
during capture of individuals after they have been pulled to the whaling ship. After these
matters had been discussed in the informal meetings, animal welfare was placed on the
agenda of the LW.C.

The rules of the World Trade Organization (W.T.0.) do not specify that animal welfare is an
accepted ground for restricting trade but they do specify public morality as such a ground.
The European Union banned trade in seal products on animal welfare grounds because of
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public pressure about how young seals were Killed for their fur. Seals can be Kkilled
humanely, for example by a veterinarian in a laboratory or zoo. Seals on ice floes are often
not humanely killed when they are clubbed or shot and, in these conditions, it is not
possible to be certain of doing so. Some will be conscious, some will be unconscious and
some will be dead but identification of unconsciousness and death is difficult. Without
bleeding by cutting a major blood vessel, death cannot be certain. Skinning a conscious
animal will cause extreme pain. The W.T.O. found that the E.U. seal law does not violate the
Technical Barriers to Trade (TBT) agreement because it fulfils the objective of addressing
E.U. public moral concerns on seal welfare. The E.U. ban on seal products was found not to
violate the general Agreement on Tariffs and Trade (GATT). This ruling has consequences
for other animal welfare issues®.
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Global Burden of Animal Diseases: problem, solution and legacy

Mieghan Bruce
School of Veterinary Medicine, Murdoch University
90 South Street, Murdoch, WA, 6150
Co-authors: Jonathan RUSHTON, C. Bellet, P Torgerson, A.P.M. Shaw, M. Herrero, T. Marsh,
D. Pendell, D. Adamson, D. Pigott, M. Stone, J. Pinto, S. Mesenhowski, T. Leyland, M. Peyre,
K. Watkins, V. Kapur, A. Havelaar, T. Bernardo, D. Grace, B. Huntington, P. Wood and
GBADs Collaborators

Problem

A consistent and comparative description of diseases, the risk factors that cause them and
the effectiveness of intervention strategies that are designed to mitigate these diseases, are
important inputs into decision-making and planning processes. For human health, the global
burden of diseases, injuries and risk factors study (GBD) has created a large comprehensive
dataset used to measure epidemiological levels and trends worldwide. To date however,
there is no systematic way to capture and measure losses associated with animal diseases,
nor are the data on expenditure on disease mitigation analysed in a way that enables
comparisons to be made. A system is required that regularly collects, validates, analyses,
and disseminates information on livestock production and animal health economic effects
to achieve evidence-based policy making and impact on the Sustainable Development Goals
on health, nutrition, environment, and poverty.

Solution

The Global Burden of Animal Diseases (GBADs) program to address this problem was initiated
in 2018 [2]. The program will estimate the losses attributable to diseases in livestock, as well
as expenditure on disease mitigation; providing a total cost estimate of animal disease. This
will be achieved by establishing standards and methods for animal disease statistics, data
collection and data analysis, as well as the development of an integrated animal health
database that is regularly updated and freely available.

Policy Outcomes

Management Productivity of Environment
of animal disease || livestock preduction | | footprint

Outputs
Table of animal diseases burdens
Assessment of inter and Ecanometric analysis of 3
intra resource allocation animal health policy Feedback,
Evaluation
Implementation
| Dissemination afrcsults|
| Maintenance oldatabasns| | Data collection and anal-.lsisl =
| Recruitment of r.ountricsl | Engagement of the private sccmr|
Theoretical developments

| Disease classification system |

| Measuring productivity cha ngel | Measuring mitigation costsl

| Data storage & analysis | | Data capture & collection |

| Communication & presentation of results |

Figure 1. Schematic representation of the GBADs development, implementation and expected outputs
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Legacy

The GBADs program will measure burdens to improve animal health through the
establishment of: (i) a global standard for animal disease classification; (ii) information on
the burden of animal health problems that can be differentiated between production loss,
expenditure, trade and human health; and (iii) information on the current allocation of
resources between diseases and within specific disease control programs. This will enable
the assessment of animal health investments, the ability to perform economic analysis of
section, national and global animal health policies, and the incorporation of social and
economic analysis in animal health policy. GBADs will measure to improve animal health at
local, national and global levels.
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Foal resuscitation - What is possible in the field?

David Byrne
College of Veterinary Medicine, Murdoch University
90 South St, Murdoch, WA 6150

Acute resuscitation of neonatal foals is required most often in one of two scenarios:
cardiopulmonary arrest in the immediate post-foaling period, and as a result of critical
systemic illness in the neonatal period (most commonly the first 48-96 hours of life). These
two scenarios tend to have different causes, require different treatment strategies, and often
have quite different outcomes.

Preparation both in terms of training, mental preparation, and equipment, go a long way to
improving outcomes for these foals.

Birth resuscitation

Neonatal foals can suffer cardiopulmonary arrest for a variety of reasons, including
hypothermia, hypoxia, premature placental separation (‘redbag’) or congenital disease. Many
causes are unpredictable prior to foaling. However, in up to 50% of cases, neonatal
compromise or impending arrest in the immediate post-partum period may be suspected.
These include prior maternal disease or signs of foetal distress (placentitis, meconium in the
amniotic fluid) or dystocia. A maternal history of prior pregnancy loss or dystocia should also
warrant preparation for foal birth resuscitation. Dystocia occurs in up to 12% of foalings,?!
with higher incidences reported in larger breed mares. When second stage labour is
prolonged (greater than 40 minutes) foal survival is significantly lower.23

When presented with a dystocia, a high-risk pregnancy, or even a mare foaling without
apparent complication, preparation is key to a good outcome. While this may involve a highly-
resourced, coordinated team in a referral setting, field-based resuscitation can still be very
effective for foals where the dystocia is resolved quickly. A specific box can be used and
updated prior to each foaling season with the following items, most of which can be easily
and cheaply obtained from veterinary suppliers or large online auction houses beginning with
E:

- Towels to dry the foal

- Suction bulb/60 mL syringe and tubing

- Endotracheal tubes (55cm, a variety of sizes 7-10mm internal diameter)

- Self-inflating bag-valve mask (e.g. Ambu-bag)

- 1L fluid bags

- 02 cylinder with regulator and tubing?

- Needles, syringes, stethoscope, pen torch

- Lactatometer/glucometer

APGAR scores are formalised methods to evaluate viability in newborn infants. Modified
APGAR scores for foals have been described which evaluate the heart and respiratory rates,
muscle tone and response to noxious stimuli at several timepoints. These scores can allow
early detection of compromise requiring resuscitation. As a reminder, the mean time for foals
to stand is 57 minutes and to nurse is 111 minutes.

Score 0 1 2
Heart rate Absent <60 beat per minute, irregular >60 beats per minute, regular
Respiratory rate Absent Irregular Regular
Muscle tone Limp, lateral Some flexion Active, sternal
Reflex: nasal stimulation, ear tickle No response Grimace, weak ear flick Sneeze/cough, flick/head shake

Score 7-8 = Normal; score 4-6 = mild to moderate compromise - stimulate, intranasal 02, ventilate; score 0-3 = severe compromise - begin CPR
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Figure 1. Modified APGAR scoring system for foals.

Cardiopulmonary arrest

Commonly cited indications for cardiopulmonary resuscitation include gasping for more than
30 seconds or no breaths at all, a heart rate less than 60 beats per minute or no palpable
pulse. However, not all foals should be resuscitated. Comorbidities such as severe congenital
neurologic, cardiac or musculoskeletal disease, the inability to provide aftercare, severe
prematurity, or severe financial constraints might preclude resuscitation.

Cardiopulmonary resuscitation

Due to the high incidence of respiratory arrest, the initial management in foals in the
immediate post-partum period should focus on airway management. Biosecurity concerns
mean that mouth to nose resuscitation is no longer recommended. The membranes should
be cleared from the nose and mucus suctioned using a bulb syringe or 60mL syringe and
rubber tubing. Suctioning should continue for less than 10 seconds due to vagal reflexes that
can exacerbate bradycardia. Rubbing with towels is usually sufficient to stimulate
spontaneous breathing. If this does not occur, endotracheal intubation is recommended to
deliver positive pressure ventilation. This is best performed with a 55cm long 8-9mm internal
diameter tube. Two brief attempts via the nose should be attempted with the foal’s head and
neck in extension. If these are unsuccessful, then orotracheal intubation should be
attempted. Low-volume, infrequent breaths (no more than 500mL, 6-10 times per minute)
can be given by a self-inflating bag-valve mask device. Oxygen is not required for appropriate
ventilation, and in some instances is associated with harm in neonatal infants. While it may
be useful if available, it should not be continued for long periods of time at 100%.

The ideal rate and technique for cardiac compressions in neonatal foals is unknown,
although extrapolation from human medicine is fair. The ideal rate in humans is
approximately 120 beats per minute, with a depth of approximately 4.5¢cm, centred over the
left ventricle. Cardiac compressions in foals should occur just behind the elbow, with the foal
in lateral recumbency against a hard surface. If rib fractures are present, the side with the
fractures (or with the more cranial fractures if both sides are affected) should be placed
downwards. Pauses in compressions should be kept to a minimum, as cardiac perfusion
rapidly diminishes once thoracic compressions stop.

Controversy exists over whether cardiac compressions should occur during bradycardia; it
makes more physiologic sense to use positive chronotropes like vagolytics in this instance.
One example is glycopyrrolate at 2.2 ug/kg (note units) IV. Given the high incidence of
respiratory arrest in neonates, doxapram can also be useful to improve respiration, and has
been shown to be more effective than caffeine in neonatal encephalopathy4 and respiratory
acidosis.® Doxapram can be given at 0.5mg/kg IV. Adrenaline, if required, can be given at
0.01mg/kg (0.5mL of 1:1000 for a 50kg foal) every 2-3 minutes as required. However, recent
studies in human medicine have cast doubt on the routine use of this dose in cardiac arrest
management.6 While defibrillation is the treatment of choice for ventricular fibrillation, it is
rarely available in the field. The presence of ventricular fibrillation in foals denotes a grave
prognosis, as it does not have as reversable a cause as coronary artery disease in humans.

During resuscitation, having a scribe is very useful to document vital parameters,
medications administered and timings. Chest compressions are tiring, and operators should
be frequently changed to avoid fatigue and poor-quality compressions. Signs of adequate
resuscitation include return of a central (and subsequently peripheral) pulse and non-dilated
pupils. In a hospital situation, end-tidal CO2 and diastolic blood pressure are good tools to
monitor the effectiveness of resuscitation. Resuscitation should cease when the heart rate
is greater than 60 beats per minute and spontaneous breathing is regular, with a normal rate
and depth. Alternatively, if the above has not occurred by 15-20 minutes post-arrest, return
of spontaneous circulation is unlikely to occur.
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Fluid therapy is typically not required during birth resuscitation as hypovolaemia is unlikely.
Foals are born with increased body water while haemorrhage is the most common cause of
hypovolaemia in newborns and is usually obvious.

Data for overall success rates in birth resuscitation are only available from referral centres.
These suggest a survival to hospital discharge of 26% overall, which rises to 53% in cases
that present with bradycardia only.” However, it may be that simple cases that respond well
to basic life support are never presented to hospitals and so the survival rate may be higher
than this.

Critically ill foals

The most important differentials in the young collapsed foal are sepsis, neonatal
encephalopathy, prematurity, gastrointestinal disease (enterocolitis), neonatal
isoerythrolysis, uroabdomen (usually presents a little later) and trauma.

These foals most often present in the first 48 hours, with mortality being highest during this
time. Due to the, often rapid, progression of disease in these foals, resuscitative treatment
is often required during the initial triage. A primary survey is targeted towards the most life-
threatening problems, typically cardiovascular and respiratory. This may include the
demeanour and recumbency status of the foal, evidence of perfusion status including
mucous membrane characteristics, peripheral pulse amplitude, extremity temperature and
venous fill, evidence of respiratory compromise such as an altered rate and pattern, and
basic clinicopathologic findings such as glucose and lactate concentrations.

It should be noted that the purpose of the primary survey is not to obtain a definitive
diagnosis, but to triage and address the immediate threats to life. Once the foal is stable, or
fluid resuscitation has begun, a more detailed examination of each body system, along with
history taking and diagnostics as appropriate, can take place. In cases where treatment is
delayed, or illness sufficiently severe, cardiovascular collapse and subsequent cardiac arrest
can occur. A paradigm shift has occurred over the last two decades in human medicine with
regards to the resuscitation of non-traumatic cardiac arrests. Traumatic cardiac arrest
management has also undergone many changes, although has a completely different focus
and algorithm that is not as relevant here.

The main initial focus in cases of cardiac arrest in critically ill foals differs to that found in
foals that arrest during the birthing process. Specifically, the initial emphasis if a pulse is lost
as is immediate cardiac compressions. These should take place at the expense of securing
an airway in the first instance, in contrast to the order in birth resuscitation. Causes of cardiac
arrest in young, sick foals include hypovolaemia, hypothermia, hypoglycaemia, hypoxia,
acidosis and bradycardia (and thus hypotension and poor myocardial perfusion). Therapy of
the initial crashing foal is thus aimed at these factors. Unfortunately, the prognosis for
survival in critically ill foals that arrest is typically less than 3-4%.

Due to the high prevalence of sepsis as a cause of critically ill foals, early initiation of broad-
spectrum antibiotics is imperative. Research from around the world has demonstrated both
an increase in the frequency of Gram-positive infections and a decrease in sensitivities to
commonly used antibiotics. As such, antibiosis should be provided prior to confirmation of a
septic process. While blood and other tissue cultures can be helpful in guiding therapy,
antibiotics should not be delayed such that samples can be obtained.

Hypovolaemia occurs through decreased drinking, losses associated with the primary
disease process (e.g. diarrhoea), and insensible losses. Sepsis also leads to a distributive
shock state due to uncontrolled vasoplegia, leading to a ‘functional’ hypovolaemia. The aim
of the initial fluid resuscitation is not to completely restore the entire fluid deficit, but to
provide enough circulating volume to maintain perfusion to vital organs. Boluses of 20mL/kg
(1L for 50kg foals, conveniently) can be administered with re-evaluation of vital parameters
and perfusion after each bolus. Adequate perfusion will also lead to normalization of blood
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pH. If improvement is not observed, vasopressors are likely required, necessitating
hospitalisation. Inotropes may also be required if bradycardia persists.

Sepsis can lead to insulin resistance and hyperglycaemia, but hypoglycaemia can often occur
due to the relatively low glycogen stores that newborn foals possess. Adding 20mL of 50%
glucose to the first bag of fluid provides a safe quantity of glucose for this purpose.

Sick foals, particularly septic and premature foals, have poor thermoregulatory function, and
lose heat easily due to their high surface area to body mass ratio. Active warming should be
avoided due to inadvertent peripheral vasodilation, but warmed fluids can be helpful in
preventing further heat loss. One litre of fluids heated for 1 minute in a 1000W microwave
and mixed very well is usually safe to administer. Passive warming through blankets and
insulating bedding are also important. This should be considered if the foal is being
transported to a referral institution post-resuscitation.

Hypoxaemia is most commonly treated with intranasal oxygen using nasal prongs or narrow
(e.g. feeding) tubing secured to the foal’s nose at 8-10L/min. A humidifier is not required for
short periods of time (<Z1hr).

Conclusions

As is hopefully clear from above, many of the above problems can be anticipated based on
prior maternal disease or foaling history. As such, educating on-farm personnel and ensuring
basic resuscitation skills and equipment can markedly improve the outcome for many foals.
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Surgical extractions and avoiding complications
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Introduction

Indications for tooth extraction
Surgical extraction techniques
Minimally invasive techniques
Avoiding complications

Introduction

Tooth extraction (exodontia) is performed commonly in small animal practice.

In the past, often due to poor extraction technique and/or inadequate instrumentation,
exodontia had been considered a difficult and time-consuming procedure to perform. This
lead some veterinarians to only extract very mobile periodontally compromised teeth and
ignoring the fractured teeth with pulp exposures or feline tooth resorptions or other dental
pathology requiring tooth extraction. Because extracting these teeth required a lot more
effort, time and complexity, these teeth were left in situ to the ultimate detriment of the
animal.

Today, due to the better training of our veterinary graduates, better technique and
veterinary sourced instrumentation, extractions can be performed with a higher degree of
predictability and less complications.

Minimally traumatic extraction protocols refer mainly to those extractions that do not
involve raising a mucoperiosteal flap nor alveolar bone removal. Multi-rooted teeth can still
be sectioned with a bur and extracted as single tooth units under this protocol.

With any extraction procedure, informed consent from the owner is required prior to
performing one extraction or multiple extractions. The owner should be offered other
options such as root canal therapy for endodontically involved teeth, or advanced
periodontal therapy for periodontally involved teeth.

The commonest indications for extraction are:

e Advanced periodontal disease especially with tooth mobility and furcation
involvement

e Complicated crown/root fractures and subsequent periapical pathology
e Traumatic occlusion

o Tooth resorptions in cats and dogs

e Persistent deciduous teeth

e Dental caries
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e Supernumerary teeth
e |mpacted teeth
Why can tooth extractions be so difficult?

Tooth extractions in dogs and cats can be difficult due in part to the large root/crown ratio,
root curvature and in the case of multi-rooted teeth, the divergence of the roots. As
mentioned before, poor technique and inappropriate instrumentation may also lead to
extraction difficulties.

The use of controlled force is imperative to the successful delivery of the tooth. Impatience,
frustration, combined with inadequate knowledge of oral anatomy including tooth/root
anatomy is a recipe for disaster and iatrogenic damage.

Some of the complications seen in exodontia include fractured roots, soft tissue trauma,
haemorrhage, oronasal fistula and jaw fracture. These complications are often due to poor
treatment planning and extraction technique and can be minimized by following
appropriate extraction principles. Careful planning, patience and atraumatic technique are
essential components in successful exodontia.

Extraction techniques (simple and surgical)

Simple or closed tooth extractions are performed without raising a periosteal flap and
alveolar bone removal. Surgijcal or open tooth extractions involve some form of flap and
bone removal.

To perform a successful extraction, one needs to consider:

e Patient placed in an ideal position for extraction. Often lateral recumbency is
the preferred position for tooth extraction

e Accessibility to the site- adequate access to the operative site is essential for
success

e (Good visibility- good lighting is essential. Handpieces with a fibre-optic light
source also aid in visibility during surgical extractions. Magnification can also
help.

e Knowledge of tooth attachment, and crown/root anatomy
e Knowledge of extraction technigues and instrumentation

e A preoperative intraoral radiograph is helpful to assess root structure and root
angulation, root pathology, proximity of vital structures, canals and spaces,
position of the furcation in multi-rooted teeth. A postoperative radiograph may
be necessary to confirm complete removal of the tooth

Due to the large root/crown ratio in domestic pets, the removal of the lateral (buccal) wall
of alveolar bone overlying the root may be a necessary component of extraction

In multi-rooted teeth, sectioning of the tooth into individual root segments aids in the
tooth's removal.
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Instrumentation

The use of both power-driven equipment and hand instruments is considered essential for
a successful tooth extraction. Good surgical lighting, fibre-optic or LED light source on the
high-speed handpiece and magnification for the operator are considered very useful in the
extraction procedure.

The use of air driven or electric driven equipment is ideal for sectioning teeth as well as
removing the buccal (lateral) bony wall.

In the case of air driven equipment, the water-cooled high-speed handpiece (350,000 RPM)
with a tungsten-carbide round bur is used to remove the buccal bony plate, and with a
straight or tapered fissure bur (FG #701 or #701L bur in dogs or FG #699 in cats), to
section multi-rooted teeth. Round burs are used to remove alveolar bone- sizes FG %210 8
can be used depending on the size of the animal.

When using electric driven equipment, the slow speed handpiece allows the bur to spin at
up to 30,000 RPM but with better torque than the air driven handpiece. Electric driven
equipment can be used for sectioning teeth, removal of the lateral bony plate and with a
prophy attachment, for polishing teeth. However, because there is no water spray, the burs
must be cooled by dripping saline or water onto the bur head. This avoids thermal trauma
to the underlying bone. The electric driven equipment is a cheaper alternative to air driven
units for those veterinarians who only want to perform extractions and polish teeth post
scale and clean.

A size 11 or 15 scalpel blade is required to sever the gingival attachment to the tooth as
well as incising mucosa for various mucoperiosteal flaps.

There are various periosteal elevators, with the number 9 Molt being a common choice for
flap procedures. The Molt elevator has two different ends, a pointed sharp end for raising
the interdental gingival papilla and a flatter, broad end for raising the mucoperiosteum off
the bone. There are other smaller elevators that are more suited for small dogs and cats.
Periosteal elevators can also be used for supporting the mucoperiosteal flap while alveolar
bone is removed. Minnesota retractors can also be used to protect and hold the cheek, lips,
mucoperiosteal flap or tongue out of the way when bone removal is occurring.

Adson tissue forceps are fine forceps used for holding the mucoperiosteal flap as it is being
raised or when suturing the flap back.

There are several types of dental elevators of varying
sizes. The commonest dental elevators are the
straight Bein elevator or the winged elevator
(developed by Dr Robert Wiggs). Dental elevators are
composed of three parts, the handle, the shank and
the blade. Most veterinary elevators are of a straight
or slightly curved design. The blade of the
instrument has both a concave and convex side with
the concave side placed against the tooth surface
either perpendicular to the tooth or along the long
axis of the tooth. Select an appropriate sized
elevator for the circum-ference of the tooth root to
be extracted. The instrument is held by the handle
with a tennis racquet grip with the index finger
resting along the shank and blade of the elevator
acting as a finger stop to avoid slippage. Winged
elevators have a fine blade which needs to be kept
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sharpened to assist in cutting
the periodontal ligament
fibres (luxation). Winged
elevators are also spoon
shaped and hug the root
surface well, allowing for a
non- slip wriggling/twisting
action to get as close to the
I apex of the tooth as possible.
3 ' Human Cryer elevators have a
FU LCRUM sharp terminal point that can
Man lifting a stone be used as a class 2 lever

with a lever (see diagram below).
Elevators can be used as levers. They are

classified as either class 1 or 2 levers.
Class 1 levers act like using a crowbar with a fulcrum point to move a large object such as a
rock. The longer the lever arm (shank of elevator), the more force that can be applied to the
object (tooth root). You should only use the elevator as a lever when the tooth is mobile,
and you should only lever from close to the apex of the tooth.

Class 2 levers (wheel and axle) can also assist in the delivery of the tooth or tooth root from
the alveolus. The effort is applied to the circumference of a
wheel, which turns the axle, to raise a weight (tooth root). This
levering technique is often used after wedging a dental elevator
at several application points, between the tooth and the alveolar
bone in the periodontal ligament space, to expand the alveolus
and loosen the tooth. The dental elevator (often a Cryer
elevator, which has a sharp point on the terminal blade) then
inserts into either a natural defect in the tooth root or a man-
made defect (made with a high-speed bur). Then in a rotational
movement of the Cryer elevator, with the crestal bone as the
fulcrum point, the root is rotated out of the alveolus.

Sharp fine dental elevators or “root tip picks” are used to extract fractured root tips and
root remnants from the alveolus. Sometimes an Endodontic Hedstroem file can be used to
retrieve a fractured root. The file is placed into the pulp canal of the loose fractured root
and once engaged the file is withdrawn from the alveolus, hopefully with the root tip
attached to the file.

Extraction forceps consist of a handle, hinge and beaks for grasping the tooth. There are
now many different types of extraction forceps made specifically for veterinary dentistry.

Bone curettes can be used post tooth extraction to debride the alveolus of any pathology
including granulation tissue.

Management of pain can be accomplished peri-operatively with opioid premedication and
local anaesthetic nerve blocks, followed by post-operative pain management with either
non-steroidal anti-inflammatory or opioid drugs.

Basic steps/controlled force

When performing dental extractions, certain steps should be followed.

Firstly, the gingival attachment to the tooth (usually at the cementoenamel junction of the

tooth) should be severed with a number 11 or 15 scalpel blade. This frees up the gingiva
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from the tooth surface and allows for the introduction of a dental elevator (winged elevator
of various sizes, Bein elevator or Coupland chisel 2mm. or 4 mm.). It is imperative when
using elevators that the jaw and soft tissues be supported by the fingers and palm of the
free hand to avoid iatrogenic jaw fracture. The dental elevator should be grasped in a tennis
racquet grip with the index finger extending along the blade of the instrument to act as a
stop, should the instrument slip while elevating. This grip also allows the operator to control
the instrument better, and to avoid the application of excessive force. Elevators are angled
at 10-20 degrees to the long axis of the tooth to avoid slipping. Once introduced, the
elevator can be directed parallel to the long axis of the tooth. Elevators should have sharp
cutting surfaces to facilitate severing the periodontal ligament (PDL). The elevator is placed
between the gingiva and the tooth and controlled pressure is applied as the elevator is
swungin a small arc.

It is sometimes necessary to remove part of the mesial or distal wall of the tooth to be
extracted to allow for the introduction of the dental elevator. This may need to be done
when teeth are in very close contact with each other such as the incisor teeth or maxillary
or mandibular caudal premolar/molar teeth. Another option is to introduce the dental
elevator perpendicular to the long axis of the tooth above the contact point between the
tooth to be extracted and the neighbouring tooth and once a purchase point is established,
start to run the dental elevator along the long axis of the tooth root.

The dental elevator is pushed along the root surface, severing the PDL. Once the elevator
has moved sufficiently along the root surface, leverage force can be applied to the root.

At the end of each leverage arc, the elevator is held for about 30 seconds, so that the PDL
fibres are cut. Haemorrhage caused by the elevator placed in the PDL space will aid in
tooth delivery by expanding this space. The dental elevator can therefore be used not only
to cut through the periodontal ligament but also as a lever or luxator, especially in the
extraction of multi-rooted teeth. The leverage force is applied as close to the apex of the
tooth as possible, and this force tears the PDL fibres. However, avoid levering the tooth
until it has been loosened with the elevator. Do not use the elevator against a tooth that is
not going to be extracted. Only lever against a tooth to be extracted or use crestal alveolar
bone as a fulcrum point. Elevators can also be used as levers between sectioned tooth
roots with the elevator applied perpendicular to the tooth and at the level of the crestal
bone. This form of leverage must be finely controlled to not fracture a tooth root.
Sometimes the tooth can be extracted by levering the tooth out of the alveolus without the
application of extraction forceps.

For most teeth however, teeth are finally extracted with extraction forceps. When the tooth
has been sufficiently loosened, and only then after loosening, can the extraction forceps be
used.

The extraction forceps are placed as apical along the tooth as possible, to avoid root
fracture, and are used to gently move the tooth one way, hold for a few seconds and then to
move in the opposite direction and hold. Apical force with the forceps will also aid in PDL
space expansion and aid in extraction. Once the tooth has been sufficiently loosened, it can
be gently extracted with extraction forceps. Force should be avoided when using extraction
forceps. If the tooth cannot be extracted easily with the forceps then more elevation is
required, before retrying with the forceps.

Knowledge of the shape and angulation of the tooth root will assist in the extraction
process. Conical roots will accept rotational forces from the extraction forceps as well as
rostro-caudal and bucco-lingual forces. Teeth such as canines due to their oval cross-
sectional shape accept rostro-caudal movements. It is only when the canine tooth is quite
loose, that careful rotational force can be applied. Care needs to be taken when extracting
the maxillary canine tooth especially in dolichocephalic dog breeds, to prevent iatrogenic
perforation of the medial (palatal) cortical plate of bone causing an oronasal
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communication. Maxillary and mandibular incisors can be elevated and extracted with a
bucco-lingual movement before any rotational force is applied.

With simple extractions, especially of single rooted teeth, it is not always necessary to
suture the alveolus closed.

If mucoperiosteal flaps have been raised, they can be sutured back with a fine needle
holder and 4/0 to 5/0 absorbable suture material such as Monosyn® (glyconate
monofilament) or coated Vicryl® (braided polyglactin 910 or coated Vicryl plus® with
antimicrobial) with a reverse cutting needle attached. Simple interrupted and tension free
suturing techniques are recommended. The release of the periosteum at the base of the
flap may be required to allow for tension free suturing. Alveoloplasty (smoothing over rough
bony edges) is often performed prior to suturing.

Sometimes haemostatic agents such as Gelfoam® (purified porcine skin gelatine) are
placed into extraction sites to promote haemostasis.

The use of osteoinductive agents (Synergy™, Consil® and other materials) for bone fill in an
extraction site is not often indicated, unless performing extractions of large canine teeth
where the alveolus dead space is large, or a cystic lesion is involved with the tooth
extraction.

Surgical tooth extraction (canine tooth)

The canine tooth has a very long root making extraction a difficult and time-consuming
process. Even with advanced periodontal disease and alveolar bone loss, there is still a
large amount of periodontal attachment present.

The best method of extracting canines is to raise a mucoperiosteal flap (various techniques
available including trapezoidal, triangular or envelope flaps) and bur away the lateral bony
plate overlying the root, to aid in tooth removal. The vertical mucosal incision is best made
well away from the tooth to prevent suturing over a dead space when closing. For
trapezoidal flaps two vertical releasing incisions are made. For triangular flaps, one vertical
releasing incision is made connected to a horizontal incision around the cervical areas of
the tooth (teeth). Envelope flaps have only a horizontal incision made around the necks of
the teeth with no vertical releasing incisions required. The full thickness flap is raised with a
periosteal elevator and then a round bur in a slow or high-speed handpiece is used to
remove the lateral alveolar plate (remember to ascertain where the apex of the canine is,
by palpating the alveolar jugum). Care should be taken to avoid damaging the root of the
maxillary 1st premolar when extracting the canine tooth. Once the plate of bone is removed,
an elevator of appropriate size can be introduced, and the tooth loosened mesially, distally,
labially and lingually. Be careful when using an elevator palatally for the maxillary canine
tooth, to avoid an iatrogenic oronasal communication being created. Purchase points for
the dental elevator can be made on the mesial (rostral) and distal (caudal) sides of the
canine tooth, using a high-speed handpiece and round bur to create concavities in the bone
next to the canine tooth root. Alternatively, a large triangular flap can be raised, and the
labial plate of bone removed all the way apically to the apex of the canine tooth (the tooth is
then elevated labially or laterally). Once the tooth has been loosened, the extraction forceps
are used to grasp the tooth as far apically as possible and a mesial-distal rocking action
followed by slight amounts of labial-lingual rotation is performed which will further loosen
the tooth. When the tooth has become very mobile, extraction forceps can be reapplied as
far apically as possible and the tooth extracted.

The alveolus is then curetted and flushed out with saline or chlorhexidine gluconate to

remove any debris and then the wound is closed with absorbable simple interrupted
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sutures. Before suturing, a releasing incision is made in the periosteum at the apical extent
of the flap. This allows the flap to be freed up and avoids excessive suture tension. Healing
should be uneventful and rapid.

The mandibular canine tooth can be one of the more difficult teeth to extract in both dogs
and cats. One approach is to raise an envelope or triangular flap on both the buccal and the
lingual sides of the tooth taking care to avoid the mental nerve and blood vessels exiting
the mental foramen (about level and ventral to the mesial root of the 2nd premolar tooth in
dogs). Also, care must be taken to avoid damaging the 1st premolar tooth when removing
alveolar bone close to its root. Some veterinary dentists sacrifice the mandibular 1st
premolar to allow better access to and bone removal for the mandibular canine tooth.
Caution needs to be exercised to avoid separating the mandibular symphysis or fracturing
the rostral mandible. | usually cut a bony gutter around this tooth especially on the lingual
side, to allow the introduction of dental elevators.

Multi-rooted tooth extraction

The example of a multi-rooted tooth used here will be the maxillary fourth premolar
(carnassial tooth); however, the principles apply to any multi-rooted tooth.

Again, a mucoperiosteal flap is raised after the gingival attachment of the tooth is severed.
Be careful when making the mesial releasing incision for the flap, to avoid the infraorbital
foramen, with its rich supply of vessels and nerves. The foramen can be palpated very
easily being just mesial to the maxillary fourth premolar about level with the distal root of
the third premolar; however, there can be breed/species variation.

Once the flap is raised and the furcation identified, the tooth is sectioned with a fissure bur
(i.e. # 701 or #701L) starting at the furcation and running the bur at right angles to the
tooth towards the coronal tip.

When the mesiobuccal and distobuccal roots have been separated, a dental elevator is
directed at right angles to the tooth. It is used as a wedge to tear the PDL fibres.
Sometimes, the removal of the lateral (buccal) bony wall overlying the distobuccal root will
aid in its removal.

Then, the mesiobuccal and mesiopalatal roots are separated with a fissure bur starting at
their furcation and running the bur towards the crown. Alternatively, the bur can be directed
in an angled mesial-distal direction just missing the distal coronal edge of the maxillary
third premolar and starting coronally, the bur is run apically until the two mesial roots are
separated. Another method, employed by some veterinary dentists, is to remove the mesial
crown of the tooth (coronectomy) to visualise the furcation area between the mesiobuccal
and mesiopalatal roots. Once separated, the mesiobuccal root is removed first, followed by
the mesiopalatal root. The mesiopalatal root is very delicate, often curved and easily
fractured. Be careful! Sometimes it is necessary to remove the inter-radicular bone between
the mesiobuccal and mesiopalatal roots. Removing the crown overlying these two roots
may also be helpful in identifying the furcation between the roots. However, this step may
make it more difficult to elevate and remove the mesial roots.

Quite often, when closing the gingival flap, one must perform alveoloplasty first, to smooth
over the rough bone edges and allow closure of the wound without tension.
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Minimally invasive extraction techniques

More recently a new mechanical extraction device (iM3 Vet-Tome®) has been introduced.
This instrument has a mechanically driven blade of various sizes that passes along the
periodontal ligament space, thus loosening the tooth without the need for buccal or lingual
alveolar bone removal. The outcome is a less traumatic tooth extraction that will allow for
less post-operative pain and quicker healing of the extraction socket.

iM3 Vet-Tome® is a mechanically driven periotome. It is initially introduced at about 45
degrees to the root surface onto the mesial or distal surfaces of the tooth. In a side
sweeping action, the iIM3 Vet-Tome® is used in short bursts to cut along the periodontal
ligament to close to the apex of the tooth and will eventually cut 360 degrees around the
tooth, normally without the need to raise a mucoperiosteal flap, nor usually without the
need to remove bone. There are various width blades that come with the iM3 Vet-Tome®
and these can be matched to the size of the tooth. Once the tooth has become loose,
dental elevators can be used to further loosen the tooth, following the path that the iM3
Vet-Tome® created. Finally, with the use of extraction forceps, the tooth can be extracted.
The socket can be sutured, whilst maintaining the four bony walls of the socket.

What to do if a root fractures during extraction?

This can be a common occurrence during tooth extraction. Removal of the whole tooth is
the gold standard to avoid postoperative complications. However, if a root fractures, an
intraoperative intraoral radiograph may assist in your decision making. The decision on
whether to search for the root or not will be based on the answers to such questions as
o Risk/benefit analysis-Will | do more harm than good in trying to find the root
fragment? - consider referral

e Was the tooth’s root canal system infected- if so then any remaining tooth structure
must be removed

e How much of the root is remaining? The more root remaining, the greater the need
to remove it

e Do | have the expertise/equipment to remove the root?

Ideally, the remaining tooth root should be removed with the following provisos:

If the tooth was periodontally compromised and the root fragment is below the alveolar
bone level, consider leaving the root behind if removal is difficult or the risk of iatrogenic
damage is great. Suture the gingiva closed, tell the owner, offer referral or monitor the site
for uneventful healing. A postoperative radiograph should be taken to confirm the root
position.

If the tooth was endodontically compromised and therefore infected, then the root fragment
must be removed. Again, consider referral.

If the root is ankylosed due to internal/external resorption, then leaving the root behind is
acceptable, but again one must inform the owner and monitor the patient for uneventful
healing.

Avoiding complications associated with extractions

Complications can occur before/during/ or after extraction
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Any adverse, unplanned event that tends to increase morbidity above what would be
expected from an operative procedure under normal circumstances is a complication.

Factors involved in complications (see also Common complications seen in tooth
extractions)

e Patient factors including sick, debilitated or immune-compromised patients

e Surgeon factors including inexperience, poor planning, use of excessive force, poor
technique, lack of patience

e Procedural factors including inappropriate tools, difficult access.
To minimize extraction complications:

e DO have a plan i.e. cut multi-rooted teeth into single units. A good knowledge of the
local anatomy including tooth anatomy is important

e DO have patience. Extractions take time
e DO use atraumatic techniques

o DO NOT use excessive force. The more controlled the force, the less chance of a
complication occurring such as slippage of the instrument or fracturing a root

In summary,

e Be patient, do not use excessive force to extract teeth as this will result in root
fracture

e Cut the mucosal attachment first, and then raise a mucoperiosteal flap to expose
the lateral bony plate

e Section all multi-rooted teeth into single rooted segments for ease of extraction

e Know your anatomy, the proximity of the orbit, infraorbital foramen, nasal cavity,
mandibular canal etc.

o Use finger/palm rests to prevent soft tissue damage or jaw fractures

e Do not use extraction forceps until the tooth has been sufficiently loosened with
dental elevators

e Smooth over any sharp edges of bone and then place tension free absorbable

sutures

. <
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The use of local anaesthesia in dentistry
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Introduction

Benefits of local anaesthesia

Local anaesthetic agents

Anatomical landmarks for local anaesthetic blocks
Regional nerve block techniques
Complications/adverse events

Introduction

Most dental procedures are elective and therefore conducive to pre-emptive analgesia
techniques.

In human dentistry, the combination of local anaesthesia and post-operative pain relief with
either non-steroidal anti-inflammatory drugs (NSAIDs) or opiates such as codeine are routinely
used.

In veterinary dentistry, the use of local anaesthesia and post-operative NSAIDs works very well in
managing peri-operative and post-operative pain. Local anaesthetics reversibly block impulse
conduction in nerve fibres.

The types of dental procedures that require pain management include orofacial trauma cases,
acute periodontal infections, gingivostomatitis, oral tumours and tooth extractions.

Analgesia protocols for dental patients

A good protocol for the management of dental pain includes:
=  QOpioid premedication (Methadone, Buprenorphine, Butorphanol);
= The use of local anaesthetic agents before any noxious stimulus and possibly at the end
of the procedure;
= The use of NSAIDs* (Carprofen, Deracoxib, Ketoprofen, Meloxicam) and/or an opioid at
the end of the procedure;
= 24-48 hours NSAIDs post-operatively.
* Care should be exercised in patients with renal disease, liver disease, gastric ulceration,
hypotension, bleeding disorders
Opioids act centrally, at the level of the spinal cord and peripherally to alter pain response.
NSAIDs act both centrally and peripherally.
Opioids, local anaesthetic agents and NSAIDs can all act synergistically to produce good
analgesia.

Benefits of Local Anaesthesia

Regional nerve blocks can be used for adjunctive/pre-emptive analgesia under general
anaesthesia. They offer a low-cost method of achieving excellent analgesia in the oral cavity.
Pain during oral procedures arises both at the time of the noxious stimulus, i.e. surgery (1st
phase), and is followed by a more prolonged pain response due to inflammation and release of
inflammatory mediators that occurs during the surgery, and this pain can last for several days, if
not longer (2nd phase).
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Noxious stimuli cause a stimulation of the peripheral sensory nerve endings which leads to
excitation of these nerve endings and transmission of excitatory impulses to the dorsal horn of
the spinal cord. Here N-methyl- D-aspartate (NMDA) receptors are triggered and the stimulus is
directed up the spinal cord to the cerebral cortex. With continued stimulation of the peripheral
sensory nerve endings, the threshold for firing of these peripheral nerve endings is lowered and
this induces a state of hyperalgesia with increased stimulation of the NMDA receptors, leading to
a further amplification of the pain response or what is referred to as “wind-up” pain. The NMDA
receptors remain hypersensitive, even after the peripheral noxious stimulus has ended. This
central sensitisation can last for days if not weeks.

Modification of the pain response can be done either centrally, NMDA receptors (Opioid, NSAID),
or peripherally (local anaesthesia, NSAIDs), or both.

Local anaesthetic agents prevent the transmission of painful stimuli to the dorsal horn NMDA
receptors or higher receptors in the brain itself. Therefore, these agents are excellent for
preventing “wind-up” pain (pre-emptive analgesia). This will allow better pain management as
well as lowering the dose or reducing the treatment course for further post-operative analgesia.
Vasoconstrictor agents (often adrenaline) added to the mixture lengthen the duration of action of
the local anaesthetic drug by slowing vascular uptake of the agent. Vasoconstrictors also reduce
the chance of systemic side effects due to this reduced uptake of drug by the vascular system.
Ischaemia is not normally an issue encountered in the oral cavity when a vasoconstrictor is used
with a local anaesthetic agent.

The injection techniques are easy to master and can give up to 4—6 hours of
anaesthesia/analgesia after one injection. Local anaesthesia complements general anaesthesia
and allows for a lower concentration of the inhalant anaesthetic agent, which may be beneficial
when dealing with older or more debilitated pets.

The nerves most commonly blocked for oral surgical procedures include maxillary nerve,
mandibular nerve (inferior alveolar nerve), infraorbital nerve, greater palatine nerve and the
mental nerve.

Local anaesthetic agents

Local anaesthetic agents are both water (amine portion) and lipid soluble (aromatic portion).
Water solubility is required to get the anaesthetic agent to the site of its action and lipid solubility
allows the active agent

R (unionized form or electrically
J}, neutral form) to migrate

through the hydrophobic lipid-

O rich axonal membrane into
the axon. Once in the axon,
\ the agent transforms into the
ionised form and binds to the
R sodium channels. Local

Aromatic  Ester Amine portion| anaesthetic agents are used
in veterinary dentistry

p[}rtiﬂ.n or primarily as nerve blocks or
. for mucosal infiltration. Local
Amide anaesthetic agents are either
ester-linked (cocaine) or amide-linked drugs based on their chemical structure. Ester-linked
anaesthetic agents are rarely used today in veterinary and human medicine due to factors
including possible allergic reaction, short duration of action due to being broken down by
pseudocholinesterases and the potential cause of acquired methaemoglobinaemia.
Local anaesthetic agents are weak bases and at body pH can diffuse through tissues. They
stabilise neuronal membranes and prevent depolarisation and the production of an action
potential by blocking sodium voltage-gated channels within the membrane. This prevents the
initiation and conduction of the electrical impulse along the nerve fibre (prevents depolarisation).
Local anaesthetics preferentially block pain and autonomic neurons especially A0 (small
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myelinated fibres) and C (unmyelinated fibres) nociceptors. Local anaesthetics need greater
concentrations to penetrate (causing nerve blockade) into larger diameter nerves such as
maxillary and mandibular nerves or motor nerves.

The two most commonly used local anaesthetic agents in oral surgery are Lignocaine
hydrochloride (Lignocaine, founded in 1943) and Bupivacaine HCI (off-label use in dogs/cats).
Both drugs are amides and work best in either a neutral or basic pH environment. Acidic
environments, as seen when infection is present, affect the ability of the local anaesthetic agent
to transform from an ionised state (due to low tissue pH) to a unionised state to penetrate the
axonal membrane.

Onset of action of LA
The pKa is the pH at which the drug is 50% ionised and 50% unionised. lonised drugs are poorly
lipid soluble.
The closer the pKa is to local tissue pH (usually 7.4), the more unionised the drug is, or, the
higher the pKa, the more ionised. Because all local anaesthetics are weak bases, those with a
pKa near physiological pH (7.4) will have more molecules in the unionised lipid soluble form (e.g.
lignocaine) and therefore have a more rapid onset of action.
Importance:

e lower pKa equals better absorption into the axon (lighocaine)

¢ higher pKa equals more effective blockade within the axon (Bupivacaine)

Lignocaine without adrenaline can last up to one hour and Bupivacaine without adrenaline can
last around four hours. Both Lignocaine and Bupivacaine are metabolised by the liver and
excreted through the kidneys. Both agents are protein bound and their duration of action
depends on how highly protein bound they are (the more potent the LA, the more protein bound it
is). Bupivacaine is very highly bound to neuronal membrane proteins and thus has a longer
duration of effect when compared to Lignocaine. Lignocaine has a faster onset of action after
administration (about 5 minutes) when compared to Bupivacaine (up to 10 minutes).

This is because more of the Lignhocaine is in the lipid soluble unionised form and acts more
rapidly in preventing nerve depolarisation (see above).

The addition of sodium bicarbonate to the anaesthetic agent (1 ml of 8.4% sodium bicarbonate
per 10 ml of Lignocaine) can accelerate the onset of action of the drug by raising the pH of the
drug solution and allowing for more of the drug to be in the unionised form to penetrate the
axonal membrane. However, the addition of 1-part sodium bicarbonate to 9-parts Lignocaine will
shorten the shelf life of the product. Also, do not exceed a 10% sodium bicarbonate
concentration, otherwise precipitates may occur within the syringe.

On the other hand, dilution of the agent with 0.9% saline will affect the concentration of the drug
and therefore affect onset of action and efficacy.

Any dilution of anaesthetic agent with sodium bicarbonate or saline should be done immediately
prior to the injection being given.

Some veterinary dentists like to mix anaesthetic agents together. The main reason is to get a
more rapid onset of anaesthesia (Lignocaine) combined with the longer duration of anaesthesia
(Bupivacaine). However, there are few clinical studies showing any benefits of mixing Lignocaine
2% with Bupivacaine 0.5%. The author does not recommend the mixing of different anaesthetic
agents (so called anaesthetic “cocktails”). Lignocaine can always be given again if required,
about an hour into the surgical procedure without any adverse effects.

It should be remembered that the larger the diameter of the nerve fibre, the greater the
concentration of anaesthetic agent is required to produce anaesthesia. A greater volume of
anaesthetic agent may be required for the maxillary and caudal mandibular blocks.

The maximum accumulative dose for lighocaine hydrochloride is 4Amg/Kg bodyweight in dogs
(2mg/Kg cats) and for Bupivacaine is 2 mg/Kg body weight (may need to consider lower doses
for immature animals as is recommended in children due to differences in pharmacokinetics and
slower clearance by the liver).

A 5 Kg canine patient could receive 1.0 ml of lignocaine hydrochloride or 2ml of bupivacaine,
total dose.
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A tuberculin/insulin syringe and 25-27gauge % to 11/4inch needle plus local anaesthetic agent
of choice (lignocaine 2% or bupivacaine 0.5% without adrenaline) are routinely used in the
delivery of regional nerve blocks.

Anatomical landmarks for nerve blocks

The afferent sensory nerves that detect pain in and around the oral cavity are branches of the
trigeminal or fifth cranial nerve (V) nerve. The trigeminal nerve arises from the trigeminal ganglion
in the brain. The nerve has three divisions. The most dorsal is the V1 division which exits through
the supraorbital fissure and branches into the lacrimal, frontal, nasociliary, supratrochlear and
supraorbital branches. The maxillary division (V2) originates at the trigeminal ganglion and exits
the foramen rotundum and branches into the maxillary, zygomatic, greater and lesser palatine
and infraorbital branches. The third division (V3) arises from the trigeminal ganglion and exits the
foramen ovale and has sensory branches including the buccal, lingual inferior alveolar nerve as
well as a motor branch to mylohyoid which is motor to the anterior belly of the digastric muscle
and the mylohyoid muscle.

The nerves of interest for regional blocks in the oral cavity include the maxillary, the infraorbital,
the greater palatine, the inferior alveolar and the mental nerves. The maxillary nerve is blocked
as it courses through the pterygopalatine fossa, the infraorbital nerve blocked within the rostral
portion of the infraorbital canal. The greater palatine nerve can be blocked as it exits through the
greater palatine foramen onto the hard palate and this will block sensory innervation to the hard
palate and palatal mucosa.

The inferior alveolar nerve courses ventrally and enters the medial aspect of the mandible at the
mandibular foramen. As this nerve continues through the mandibular canal, sensory branches
exit providing sensory innervation to the teeth of the mandible. Rostrally (mesially) the inferior
alveolar nerve branches into the mental nerves, which exit the mandible through the three
mental foramina (the largest of which is the 2nd). The inferior alveolar nerve continues in the
mandible to supply sensory innervation to the mandibular incisor and canine teeth. The mental
nerves supply sensory innervation to the lower lip, chin and labial gingiva and mucosa.

Regional nerve blocks techniques
There are 5 major regional nerve blocks:

* Caudal Maxillary (Maxillary) block

* Rostral Maxillary (Infraorbital) block

* Major Palatine infiltration/block

e Caudal Mandibular (Inferior alveolar) block
* Rostral Mandibular (Mental) block

Of these the two major blocks are the caudal maxillary and caudal mandibular blocks.
Caudal Maxillary (Maxillary) nerve block

Intraoral approach:

The anaesthetic agent is placed into the pterygopalatine fossa region. This fossa is bounded by
the sphenoid, palatine and maxillary bones. The makxillary nerve exits the foramen rotundum in
the skull base and divides into the infraorbital, zygomatic and pterygopalatine sensory nerves.
The maxillary artery and vein run with the nerve.

This block affects sensory perception to all the teeth of the maxilla (through the superior alveolar
nerve branches off the infraorbital nerve), maxillary bone and the buccal and palatal mucosa and
soft palate (the major and minor palatine nerves are also blocked) on the injected side. It also
anaesthetises the labial mucosa in the canine/incisor area as well the upper lip and nares on
that side. It may also anaesthetise the mucosal lining of the nasal cavity on that side.
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Firstly, a short (5/8 inch for 25G) 25G or 27G needle is bent at a 45-degree angle. Insert the
needle with the tip perpendicular to the hard palate behind the 2nd molar tooth or in cats at the
demarcation between the hard and soft palates just medial to the maxillary 1st molar tooth. In
cats and brachycephalic dogs, the needle should only go into this area about 5Smm. In large dogs
the needle can go in up to 15mm. Run the needle adjacent to the edge of the hard palate bone
and in a dorso-rostral direction perpendicular to the hard palate. The injection site should be just
above the apices of the 1st/2nd molar teeth. Aspirate to make certain that the needle isnot in a
blood vessel and slowly inject. There are a number of blood vessels in this area and care must be
taken to avoid haematoma formation and possible ipsilateral exophthalmos. It is also a good idea
to lubricate the eye on that side in case a branch of the facial nerve or the ophthalmic branch of
the trigeminal nerve is affected, and the blinking reflex is lost for the duration of the local
anaesthetic action. Be especially careful of avoiding globe penetration in brachycephalic breeds
of dog and cats because the globe in these animals is much larger.

Extraoral approach (not recommended)

Insert the needle through the skin at a 90-degree angle, in a medial direction, ventral to the
border of the zygomatic arch and about 0.5 cm caudal to the lateral canthus of the eye, and then
advance it toward the pterygopalatine fossa. Frequently, the needle will contact the ramus of the
mandible; if you do so, walk it off the ramus cranially. Slowly inject the local anaesthetic after
aspiration. This technique is too difficult in cats.

Rostral Maxillary nerve block (Infraorbital nerve block)

Intraoral approach: The rostral infraorbital nerve block stops sensory innervation to the maxillary
teeth from PM3 to the 1st incisor (middle and rostral superior alveolar nerves). If the caudal
component of this nerve block is used (a needle is passes to the level of the medial canthus of
the eye through the infraorbital canal), the maxillary 1st and 2nd molar teeth may also be blocked
(caudal superior alveolar nerve branch, although this may not always be effective- the caudal
maxillary block should then be considered). The block also anaesthetises the buccal/labial
mucosa, upper lip and skin to the level of the infraorbital canal, as well as the nares and
maxillary bone on that side, but not the hard or soft palate mucosa.

The infraorbital nerve branches from the maxillary nerve (the other branches are the major and
minor palatine nerves) at the level of the pterygopalatine fossa. The infraorbital nerve enters the
maxillary foramen and exits at the infraorbital foramen. Prior to entering the makxillary foramen,
the infraorbital nerve gives of the caudal superior alveolar nerve that supplies innervation to M1
and M2 teeth. The nerve branches within the infraorbital canal into the middle superior alveolar
branch (PM teeth 1, 2, 3, 4), rostral superior alveolar branch (canine, incisors) just before the
infraorbital nerve exits the infraorbital canal through the infraorbital foramen. The nerve then
branches into rostral and lateral nasal branches supplying the buccal and labial mucosa, as well
as the upper lip and nares. There can be cross over from the other side so sometimes the central
incisors may not be completely anaesthetised. A splash or infiltration of local anaesthetic in the
central incisor area will alleviate this issue.

The infraorbital foramen is usually easily palpated about level with and dorsal to the distal root
apex of the maxillary 3rd premolar (usually more rostral in cats). The needle can be advanced a
few mm. caudally into the canal via the foramen. Aspirate and then inject slowly into the canal
with finger pressure over the foramen. This will allow for diffusion of the anaesthetic agent
caudally along the canal to anaesthetise the caudal premolar teeth. As mentioned before, in cats
and brachycephalic dogs, the infraorbital canal is very short (ends about level with medial
canthus of the eye) and the needle should not be advanced too far caudally.

Major Palatine nerve block
This nerve block blocks sensory perception to the mucosa and bone of the hard palate rostral to

the maxillary 4th premolar. The injection site lies halfway in a buccal-palatal (lateral-medial)

Proceedings of AVA Annual Conference, Perth, 2019 :‘2<N<)AVA

¥ Annual

Caiafa, A - The use of local anaesthesia in dentistry Conference

102



direction from the mid palatal suture to the midpoint of the maxillary 4th premolar in dogs and
slightly more rostral (mesial) at the level of the mesiopalatal cusp tip of the 4t premolar in cats.
The foramen is usually not palpable, so anaesthetic agent is infiltrated near the foramen and
reaches the foramen via diffusion. Be careful re the hub of the needle dislodging, because the
palatal mucosa is firmly attached to the underlying bone and you will be injecting with a
reasonable amount of force.

Caudal Mandibular (inferior alveolar) nerve block

The caudal mandibular nerve block blocks all sensory innervation to all the mandibular teeth,
buccal soft tissue (sometimes infiltration around buccal nerve* is required also) and bone on
that side. Due to the proximity of the lingual nerve to the inferior alveolar nerve, the lingual nerve
may be inadvertently blocked also (may be dependent on the volume of local anaesthetic agent
given). This blocks sensory perception to the soft tissue on the lingual surface of the mandible
and to one half of the rostral 2/3 of the tongue to the midline (see complications section).

*The buccal nerve courses over the caudal extent of the body of the mandible near the angle of
the mandible.

Extraoral technique

The facial vascular notch (poorly defined in cats) is on the caudal ventral part of the mandible
rostro-dorsal to the angular process.

The notch may not always be palpable. If not, then a vertical line from the midpoint of the
zygomatic arch (or lateral canthus of the eye) to the ventral mandible identifies the notch and the
mandibular nerve usually lies along this imaginary vertical line.

The needle is inserted extra-orally ventral to this vascular notch and advanced along this
imaginary vertical line along the medial (lingual) side of the mandible to half the dorsoventral
height of the body of the mandible at the level of 1st molar. The needle should then be near the
mandibular foramen where the mandibular nerve (branch of the trigeminal nerve) enters the
mandible on the medial (lingual) side.

Intraoral technique

The mandibular foramen can be palpated on the medial (lingual) surface of the mandible in
medium to large dogs. It lies about half to two-thirds of the way along an imaginary line drawn
from the mandibular 3 molar to the angular process of the mandible, which is the most caudal
ventral point of the mandible.

The needle is advanced along this imaginary line from the ipsilateral mandible along the lingual
surface of the mandible. One finger can lie on the foramen and the needle advanced to this
point. The syringe is then aspirated, and the injection given slowly around the foramen.

An alternative technigue is to place a needle ipsilateral behind the 3r molar tooth in dogs at the
angle of the mandible. In cats, the needle is inserted at the angle of the mandible behind the
mandibular 1st molar tooth. The needle should be angled at approximately 30 degrees to the
horizontal ramus of the mandible and inserted to a distance which is equal to the height of the
mandible from the dorsal to ventral cortex, in the mandibular 1st molar region. The needle should
hug the medial surface of the ramus of the mandible.

Rostral Mandibular (Mental) nerve block

This block will block all teeth, bone and labial gingivae rostral to mandibular PM2 in dogs.

The middle mental foramen is the largest of the three mental foramina in dogs (rostral, middle
and caudal).

The foramen is usually located on the labial side at the level of the mesial (rostral) root apex of
the mandibular 2n premolar or caudal (distal) to the labial frenulum in small dogs. In dogs, it is
located about 1/3 the height dorsal to the ventral border of the mandible. In the cat it is level
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with the labial frenulum, approximately equidistant between the mandibular 3 premolar and the
canine tooth and about half way in a dorsoventral direction.

The needle is inserted from a rostro-caudal direction into the foramen and the syringe is
aspirated to avoid injecting into a blood vessel. The injection is given into the foramen and finger
pressure applied over the injection site for about one minute.

Complications and adverse events
Local anaesthetic complications
Local effects

Haemorrhage: haematoma formation from a damaged blood vessel can lead to globe protrusion
when performing the caudal maxillary block. Often caused by too large a gauge needle, going too
deep into the pterygopalatine fossa or not aspirating prior to injecting local anaesthetic agent
(LA)

Globe penetration: Usually associated with caudal maxillary nerve block. This may lead to
inflammation/haemorrhage within the globe and eventually blindness. Can also occur using the
rostral maxillary block in cats or brachycephalic breeds of dog, when the needle is passed too far
caudally along the infraorbital canal.

Tongue chewing post caudal mandibular block

Paraesthesia: Causes of temporary or persistent paraesthesia include direct nerve damage
following needle penetration of the nerve whilst injecting local anaesthetic agent or the
development of haemorrhage or haematoma around the nerve sheath leading to necrosis of the
neural tissue. It may be very difficult to ascertain that an animal has any loss of sensory
perception to lips etc.

Facial nerve paralysis: Also misdirected delivery of LA can cause anaesthesia to branches of the
facial nerve leading to temporary loss of blink reflex in the eye. Temporary blindness may occur
when LA agent inadvertently infiltrates around optic nerve.

Scarring within a canal: Has been reported after multiple infraorbital blocks May lead to
persistent infraorbital nerve damage.

Systemic effects

These are usually associated with delivery of LA into a blood vessel and effects on cardiac output.
If overdose occurs: seizures or hypotension leading do cardiorespiratory arrest

Bupivacaine HCI is more cardiotoxic than lignocaine and inadvertent intravenous injection of
Bupivacaine HCI should be avoided.

In summary:

Local anaesthetic techniques:

= Are easily mastered with a little practice and knowing the anatomic landmarks;

= Allow you to use less anaesthetic agent; lighter anaesthesia results in quicker recovery;
= Be careful and avoid overdosing;

= Always aspirate before injecting and during injecting;

= Follow up with post-operative pain management.
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Common Avian Presentations in Veterinary Practice

Michael Cannon BVSc, MACVSc
Cannon and Ball Veterinary Surgeons
461 Crown Street, West Wollongong, NSW, 2500

This paper will discuss the avian diseases you could expect to normally encounter in
veterinary practice in Australia.

Any avian examination begins with first contact with your practice. Appendix 1 contains an
approach to clinical examination that demonstrates how to perform a clinical examination
You need a structured process to begin your diagnosis and this is a well established method.

INFECTIOUS DISEASES

Viruses
- Psittacine Circovirus - Beak and Feather Disease
- Polyomavirus

Bacteria
- Salmonella & E.coli
- Pseudomonas
- Psittacosis/Chlamydia

Fungi
- Aspergillosis
- Macrorhabdosis (Megabacteria)
- Candidiasis

Protozoans
- Trichomonas
- Giardia
- Coccidiosis

Parasites
— Ascarids
- Capillaria
- Cestodes
- Cnemidocoptes
- Air Sac mite
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PSITTACINE BEAK AND FEATHER DISEASE

Aetiology
Viruses of the family Circoviridae

Signs & Symptoms
Signs may vary greatly. Generally a disease of young birds but may appear in older birds.

Feather changes, lesions of the beak and occasionally of the nails, and are usually
symmetrical.

Different forms of the disease seem to be influenced by the age of the bird when symptoms
first appear.

Peracute - seen in neonates

- Septicemia

-  Pneumonia

- Enteritis

- Rapid weight loss and death

Acute - usually reported during first feather formation

— Depression

- Sudden changes in developing feathers including necrosis, fractures, bending,
bleeding or premature shedding of diseased feathers.

- May not show feather symptoms but develop crop stasis and diarrhoea followed by
death.

Chronic

- Progressive appearance and abnormally developed feathers during each successive
moult.

- Dystrophy of powder down feathers, found on dorsal aspect of each hip. Unlike
most feathers they do not display dystrophy following a moult, Powder down
feathers are constantly growing and display dystrophy earlier. Lack of powder down
also leads to dull, stained and soiled feathers.

- Retention of feather sheaths

- Haemorrhage within the pulp cavity

- Fractures of the proximal rachis and failure of developing feathers to ex-sheathe.

- Short clubbed feathers

- Deformed curled feathers

- Stress lines within vanes and circumferential constrictions may also be present.

- Replacement feathers are increasingly abnormal and birds may become bald as
feather follicles cease to function.

- Changes in beak: progressive elongation, fractures necrosis and ulceration.

Laboratory Findings

e Basophilic intranuclear and intracytoplasmic inclusion bodies are seen on haematoxylin
and eosin staining of sections of beak, feathers, thymus and bursa in birds

o Immuno-histochemical staining with viral specific antibodies to confirm intracytoplasmic
basophilic inclusion bodies

e DNA probes are used to detect Beak and Feather Disease Virus (BFDV) nucleic acid.
PCR is regarded by many as the most sensitive test.

e Haemagglutination tests can be run to determine immunologic response to PBFD virus.
- Circovirus antibody Titre detected by Haemagglutination Inhibition (HI) test
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— Circovirus antigen Titre detected by Haemagglutination (HA) test

Table 1: 4 possible outcomes for HA & HI testing :

Virus Antigen (HA) positive Virus Antigen (HA) negative

Antibody (HI) positive Active virus carrierMay | Has been exposed to BFDV
occasionally be a bird that | and has recovered

has completely or partially
recovered - more common
in: Budgerigars, Rainbow
Lorikeets, African Lovebirds,
King Parrots and Eclectus
parrots.

Consistent with previous
disease within an aviary,
particularly if it is a closed
aviary

Antibody (HI) negative Peracute or chronic Has not been exposed
psittacine circovirus

disease case . e
Agar gel immunodiffusion

tests can detect
precipitating antibodies to
PBFD virus.

Active carrier

Unlikely to recover

Prevention

e The maijor routes of infection are from dust from faeces, feathers and from parental
feeding of young. The virus may be present in all body excretions and secretions as
well as shed from GIT mucosa, skin and feathers

e Any bird which has been exposed to possible sources of infection should be
isolated.

e The tests mentioned above such as HA, HI and PCR for BFDV should be used to test
all birds of susceptible species to rule out latent infection.

e The PCR can also be used to test the aviary environment and equipment for
possible contamination.

Treatment
e Stress free environment and supportive medical care.
Isolation from other susceptible birds.
¢ No known specific treatment at this time.
e Euthanasia is often recommended

POLYOMAVIRUS

Aetiology

e Polyomavirus and commonly known as Psittacine Papovavirus and Budgerigar Fledgling
Disease

Signs & Symptoms
e Depression
e Anorexia
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e weight loss

e delayed crop emptying

e regurgitation

e diarrhoea

e dehydration

e subcutaneous haemorrhages
e dyspnoea

e polyuria
e ataxia

e tremors
e paralysis

e Common at the time of weaning and fledglings usually die 12 to 48 hours after developing
symptoms.

e Chronic form has intermittent symptoms.

e Carrier state is possible.

e Can affect any parrot, but most commonly seen in macaws, conures, eclectus parrots
and caiques

Laboratory Findings
e Staining of lesions using viral specific antibodies or polyomavirus specific DNA probes.

¢ Immunodiffusion and virus neutralisation to detect polyomavirus antibodies in exposed
birds.

e This antibody response is transient and birds revert to sero-negative over a short period
of time.

e Best test for birds shedding polyomavirus is a cloacal swab.

Prevention

e Polyomavirus survives well in most environments and unaffected by many
disinfectants.

e Transmission can take place through feather dust and excrement and through parental
feeding of chicks.

e |solate any birds tested to be shedding the virus.

e Interrupt the breeding cycle with a rest of several months since the disease seems to
be self-limiting.

Treatment
o No confirmed therapies are known.

CHLAMYDIA
Commonly referred to as Psittacosis or Parrot Fever

Aetiology:
Chlamydia psittaci (formerly Chlamydia psittaci, and Chlamydophila psittaci)
Signs & Symptoms:

» Adult birds: Progressive emaciation, greenish diarrhoea, occasional conjunctivitis
and high levels of urates in droppings.
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» Young Birds: Rough plumage, low body temperature, tremor, lethargy, conjunctivitis,
dyspnoea, rales, coryza, sinusitis, emaciation, dehydration, yellowish to greenish
dropping or greyish watery droppings.

» Death usually follows within 8 to 14 days.

» Spontaneous recovery is rare.

» Zoonotic potential.

Laboratory Findings:

> ELISA test for antibodies (Immunocomb) is very sensitive and may have false
positive results; cloacal/choanal and conjunctival swab be should used for testing
PCR

Immunofluorescent testing with commercially available conjugates are very useful.
Culture of the organisms and cell culture medium.

Antibody detection via serology. A positive serology test indicates exposure to
chlamydia. To confirm active infection you require a rising or persistently high titre
and this must be related to the bird’s clinical signs, antigen detection and
haematology changes (moderate anaemia, leucocytosis, absolute or relative
heterophilia, and monocytosis) as well as changes to blood chemistry (elevated
CPK, AST, LDH, TPP and bile acids if liver is involved or elevated uric acid if kidney is
involved).

» Direct complement fixation to detect IgG - best used with paired serum samples.

YVVYYV

Prevention

e Regular cleaning and disinfecting program.
e Suggested disinfectants: Benzalkonium chloride, hydrogen peroxide, 1% formalin.
e Prophylactic treatment using member of tetracycline family of drugs

Treatment

o Tetracyclines: Doxycycline is preferred. Some still use Chlortetracycline or
Oxytetracycline

e Some reported success with Azithromycin or Enrofloxacin.

BACTERIAL ENTERITIS (COMMONLY SALMONELLA AND E. COLI)

Aetiology
e Gram negative bacteria most often coliforms, Salmonella and E.coli.

Signs & Symptoms

o Ruffled feathers - diarrhoea - listlessness - weakness - shivering - vent picking

o The severity of the illness depends on the age of the bird, the virulence of the bacteria,
stress and the degree of contamination.

o Affected birds may be carriers showing no disease symptoms. These carriers may
spread the disease to their offspring and may become acutely ill as a result of stress.

o Newly hatched and juvenile birds, with their less developed immune systems, are
usually acutely ill and frequently die.

e Chronic infections in adult birds may form abscesses, fail to hatch eggs, have changes
in eating habits and may intermittently pass contaminating bacteria.

e In Salmonella, droppings are coloured a Sulphur yellowish green which is very much a
diagnostic sign for this microorganism.

Laboratory Findings
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e Live bird: Several specimens of faecal material or blood collected over several days are
cultured in order to identify the bacteria involved.

e Dead bird: intestinal contents, liver, blood and spleen are also cultured. Sensitivity
testing should be performed since enteric bacteria are often resistant to several
antibiotics.

Prevention

e Keep water and feed dishes free of faecal material.

e |dentify and cull carrier birds.

e Control contact of the aviary or bird with outside birds.

e Careful disposal of contaminated materials.

e Minimise Stress.

e People working with contaminated material should practice good hygiene.

Treatment
e Start treatment at once based on clinical signs.

e Injections and oral fluid replacement is often necessary. Lactated Ringer's solution is
best.

e Broad-spectrum antibiotics should be started when the culture is taken. Oral and
injectable antibiotics should be given simultaneously in severe cases.

e The sulfa drugs are good to use orally. Kanamycin and Gentamicin are usually effective
by injection. When Gentamicin is used do not allow dehydration or renal toxicity may
occur.

e If necessary, the antibiotics can be changed after sensitivity test results are known. In
many cases the antibiotic needs to be administered for 3-8 weeks.

o If diarrhoea is severe Kaopectate or Pepto-Bismol may be given orally with 2 to 3 drops
in mouth three times per day.

e Water consumption should be monitored to prevent dehydration.
e Maintain a stress free environment.

e Anincubator or a heating pad under the cage should be used to maintain the
temperature between 300-320 C. If the heating pad alone won't maintain the
temperature, place the cage in a box and the box on a heating pad with a thermometer
in the back of the box in order to monitor temperature.

COCCIDIOSIS

Aetiology

e An enteric infection by one of the host-specific coccidia.

e Genera: Eimeria, Isospora, Caryospora, Tyzzeria,Wenyonella.

o Not all species are pathogenic, so birds may be asymptomatic carriers.

Signs & Symptoms

e Diarrhoea with or without blood and mucous.
e Weight loss

e Anaemia

e Dehydration

e Depression

o Ataxia

e Incoordination
e Sudden death
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e Soiled vent and swollen abdomen
e Faeces ranges from bloody and greenish to watery and brown.

Laboratory Findings

o Impression smears of intestinal contents at Post-mortem examination or faecal flotation
will reveal oocysts.

e Diagnosis may be more difficult in Budgerigars as they often are ill before they reach
the oocyst producing stage.

Prevention

e The coccidial life cycle is direct as the birds ingests the sporulated oocysts from the
environment. Cleanliness of the environment, food and water is most important.

e Stress caused by factors such as overcrowding also contributes to response to
infection.

e Do not mix young birds with adults

o Use strategies to reduce exposure such as using concrete floors, or suspended wire
floors, regularly cleaning the environment, All water and food containers should be kept
off the ground.

Treatment & Medication

e Advanced cases are difficult to treat and often result in death.

e Coccidiocides:
- Baycox (Toltrazuril) 25mg/ml. Use 3ml per litre drinking water for 3 days.
- Amprolium + Ethopabate

MACRORHABDOSIS (MEGABACTERIA ASSOCIATED DISEASE)

Aetiology

e Ayeast infection of the outflow of the Proventriculus by Macrorhabdus ornithogaster,
formerly known as Megabacteria.

e (Can affect most bird species but is common in parrots, canaries, ostriches and poultry.
Not all species are pathogenic, so birds may be asymptomatic carriers.

Signs & Symptoms
e SBL (Sick Bird Look)
e Chronic wasting disease

o Neck-stretching and vomiting (usually mucous covered seed, but may also contain
blood)

e Droppings range from slightly loose to diarrhoea (soft, watery, bulky), occasionally dark
and tarry.

e Polyphagia - Birds appear to have a ravenous appetite but close observation reveals
that they are not swallowing the seed.

e Acute form: die within a few days

e Chronic form: become progressively emaciated and debilitated over weeks to months
and may die or appear to recover then died when they relapse weeks to months later

Laboratory Findings

e A rod-shaped to filamentous organism, Gram positive and Periodic Acid-Schiff (PAS)
positive.

e Commonly located at the junction of proventriculus and ventriculus at post-mortem

examination.
. 4
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e Gram stain or wet mount
— On crop aspirate or vomitus on crop aspirate or vomitus as is the easiest screening
test to perform
- Impression smears of proventricular outflow at Post-mortem examination
- faeces (f not apparent on first sample, repeat on pooled faecal samples collected
over 5 days)

Prevention
e Quarantine and examine droppings of all new arrivals

e Avoid mixing Budgerigars, European Goldfinches (Carduelis carduelis) and European
Greenfinches (Carduelis chloris) with other birds, as these species have been
implicated in causing outbreaks in aviaries with mixed species

e Reduce stress

e Remove eggs from infected parents and foster under non-infected birds is successful in
preventing transmission

Treatment & Medication
e Resistance and relapses are common with all treatments

e [t does not appear to be transmitted in eggs. Using artificial incubation and rearing
chicks in isolation can break the transmission cycle.

e Amphotericin B orally for 30 days 100mg/kg PO q12h.
e Sodium benzoate.

o Has been used with varied results.

o It has been toxic in finches and canaries

o This is a food disinfectant, not an antibiotic. Dissolve 0.5 teaspoon of powder in
1 litre water. Make fresh daily. Use as only source of water. If birds will not drink
reduce to 0.25 teaspoon in 1 litre water and once drinking increase to 0.5
teaspoon per litre. Recheck droppings for Macrorhabdus after 14 days. If still
organisms present gradually increase to 1 teaspoon per litre. Check droppings
after 14 & 30 days

HELMINTH PARASITES OF ALIMENTARY SYSTEM

1. ASCARIDS

Aetiology
e Ascaridia species. Commonly called Roundworms
e Common in psittacines (especially Australian parrots), poultry and wild birds

e Usually found in small Intestine, particularly in the duodenum. Can cause intestinal
blockage or rupture in parrots, particularly budgerigars, Princess parrots (and other
members of the Polytelis genus), grass parrots (Neophema and Psephotus), Rosellas
and Major Mitchell’s cockatoos.

o relatively large (3-5cm long) and easily located at post-mortem examination.

Signs & Symptoms
e SBL (Sick Bird Look)

e Droppings range from slightly loose to diarrhoea (soft, watery, bulky), occasionally dark
and tarry.

e Polyphagia - some birds have a ravenous appetite Acute form: die within a few days
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Laboratory Findings

e Routine faecal flotation is usually diagnostic as they shed large numbers of typical
ascarid eggs. Eggs may not be apparent if the ascarids are all juvenile and not yet egg
producing.

Prevention
e Quarantine and examine droppings of all new arrivals

e Avoid mixing budgerigars, Princess parrots (and other members of the Polytelis genus),
grass parrots (Neophema and Psephotus), Rosellas and Major Mitchell’'s cockatoos with
other birds.

Treatment & Medication
e Fenbendazole (Panacur 25, 25mg/ml) 25-50mg/kg PO sid x 3-7 days, or 100mg/kg PO
once.

e Moxidectin (Cydectin Oral Drench 1g/L) 400-1000 mcg/kg PO

e Levamisole (many brands) 15mg/kg PO once

e Oxfendazole (Oxfen LV, 45.3 g/L) 20mg/kg PO once or 2.5ml/L Drinking water
e |vermectin (lvomec 0.8g/L) 0.1cc/100g PO by gavage needle

2. CAPILLARIA

Aetiology
e Commonly called hairworm or wireworm.

e Capillaria species: C. annulata, C. contorta and C. obsignata are parasites of crop and
oesophagus of pheasants, quail, ducks and turkeys. Also a problem in pigeons, African
Lovebirds and South American Conures.

e Adult Capillaria cause damage by burrowing under the epithelium creating inflammation
and haemorrhage. The eggs cause a local inflammatory response and are released with
the sloughed mucosa.

o They are relatively small and easily overlooked at post-mortem examination.

Signs & Symptoms

e SBL (Sick Bird Look)

e Weight Loss and diarrhoea

e Pigeons have poor performance in races

Laboratory Findings

e Routine faecal flotation may not be diagnostic with normal salt solutions
e Eggs are intermittently shed in only small numbers. Typical bipolar eggs.
o Use repeated wet mounts to detect the eggs.

Prevention
e Quarantine and examine droppings of all new arrivals

Treatment & Medication

o Moxidectin (Cydectin Oral Drench 1g/L) 400-1000 mcg/kg PO

e Oxfendazole (Oxfen LV, 45.3 g/L) 20mg/kg PO once or 2.5ml/L Drinking water
e Levamisole (many brands) 15mg/kg PO for 3days

3. CESTODES

Aetiology
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e Choanotaenia (finches), Raillietina (poultry) and other host-specific species

e Tapeworms are an uncommon problem and most infestations involve only small
numbers of the parasite that do not harm the host.

e They are more common in finches, cockatoos and racing pigeons.

e The adult tapeworm lives in the lumen of the intestine and segments are shed with the
faeces. These segments are usually ingested by a range of intermediate hosts -
arthropods, molluscs or annelids.

o They are easily seen at post-mortem examination.

Signs & Symptoms

e SBL (Sick Bird Look)

o Weight Loss and depression

o QOccasionally segments can be seen protruding from the bird’s vent.

Laboratory Findings
e Routine faecal flotation are not diagnostic with normal salt solutions

Prevention
e Quarantine and treat all new arrivals

e Use insecticides such as pyrethrins to control possible intermediate hosts, by spraying
the environment - especially small cracks that provide protection.

Treatment & Medication
e Praziquantel

e Niclosamide

e Fenbendazole

CNEMIDICOPTES (SCALEY FACE OR SCALEY LEG MITE)

Aetiology
e Cnemidocoptes pilae (budgerigar, canary and parrots) and C. mutans (poultry) — causes
bird mange

e (Can affect domestic chickens and other galliformes, Canary, budgerigar, pigeons,
Kakariki, Neophemas, cockatoos
e Common name is different in some species:
- Scaley face in Budgerigar
- Scaley leg in chicken
- Tassle foot in canary (elongated encrustations on legs and plantar aspect of feet)

Signs & Symptoms

e The mites burrow under the epithelium causing raised white to yellow crusting and
honeycomb-like encrustations on cere, eyelids, beak and legs. Occasionally cause
encrustations at elbows, vent and skin (commonly apterylae of wings).

e In budgerigar often causes beak deformity and anorexia

o May resemble flour on the skin of Sulphur-crested cockatoos.

e Some birds with the problem on feet may be lame and develop secondary bacterial or
fungal infections
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Laboratory Findings
e Crush preparation of encrustations in oil will reveal the mite

Prevention
e Quarantine and examine droppings of all new arrivals

e Avoid mixing Budgerigars, European Goldfinches (Carduelis carduelis) and European
Greenfinches (Carduelis chloris) with other birds.

e Reduce stress

e Remove eggs from infected parents and foster under non-infected birds is successful in
preventing transmission

Treatment & Medication
e Moxidectin 200 mcg/kg PO once weekly until controlled
e |vermectin 400-1000 mcg/kg PO once weekly until controlled

AIR SAC MITE

Aetiology
e Cytodites nudus and other sarcoptiform mites.

e Can affect passerine birds (finches and canaries) as well as other birds - turkey,
pheasant and domestic chicken.

e Most common in Canary, Gouldian Finches, European Goldfinches and Cordon Blue
Finch.

Signs & Symptoms
e Respiratory signs are present only in severely affected birds

o Transilluminate trachea: (spray overlying feathers with methylated spirits and then
shine a bright light source through the skin overlying the trachea ) see tiny red dots
moving within the tracheal lumen

o Respiratory “click” apparent with careful auscultation or if you stand still in an aviary on
a quiet evening.

Laboratory Findings

e They are difficult to visualise on post-mortem examination (use magnification and
examine trachea and air sacs carefully.

e Easily missed histologically.

Prevention
e Quarantine and treat all new arrivals

Treatment & Medication

e |vermectin 400-1000 mcg/kg PO once weekly until controlled, (lvomec for sheep,
0.8g/1) 1 drop into the beak once weekly until controlled

e Moxidectin 200 mcg/kg PO once weekly until controlled
e Pyrethrin spray into a localised area for the birds to inhale. Repeat weekKly.

ASPERGILLOSIS

Aetiology
e A. fumigatus, A. flavus and A. niger

Signs & Symptoms
e Emaciation
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e respiratory distress

e neuromuscular disease
e abnormal droppings

e regurgitation

e voice changes

e poor appetite

e nasal discharge

e gout

e conjunctivitis

Laboratory Findings
e Fungal culture and identification combined with presence of lesions.

Prevention
e Minimise stress and overcrowding,.
e Malnutrition from lack of proper diet.
e Poor ventilation.
o Disinfectant fumes, cigarette smoke, ammonia, and other toxic chemicals
e Transmitted by spores, which are often present in the environment.

e Healthy unstressed birds are generally resistant to fairly high concentrations of
spores.

e Young, old, unhealthy and those on antibiotics or corticosteroid therapy are
frequently infected.

e Reduce contact with nesting materials, etc which may be contaminated with mould
or spores.

e Feed should be free of fungal growth. May be found in corn and grain products as
well as manufactured pellets or extruded food. Improper storage of these food
products will greatly increase contamination.

Treatment & Medications
e Removal of stress factors.
e Combinations of Flucytosine, Fluconazole and ltraconazole are recommended.

CANDIDIASIS

Aetiology
e (Candida albicans, a yeast.

Signs & Symptoms
e General unthriftiness, increased appetite, vomiting and weight loss, especially in
babies.

e May affect crop and oral mucosa, intestines, eyes, lungs.

e Lesions are raised white patches that are easily removed with a cotton swab.

e The underlying mucosa is thickened and roughened and therefore cannot function
properly.

e Rhinitis and beak necrosis may also occur if the yeast infects the otopharynx and
spreads to the nares or the upper beak causing the lower beak to grow abnormally.

e Crop and oesophagus contains lesions.
Laboratory Findings

e Culture of the characteristic raised white colonies.
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o Identification of yeast-like cells on microscopic examination of a gram stain.
o Abundant growth must be present to be diagnostically significant.
e [t is often secondary to prolonged antibiotic therapy.

Prevention

e Careful removal of all food residue from the environment.

e Provide adequate Vitamin A in diet

e Care should be taken to ensure the cleanliness of everything used in handfeeding.

e The infection can be transmitted by secretions of the mouth therefore infected birds,
both babies and adults should be isolated from healthy individuals.

e Many breeders use Nystatin suspension in a gavage as a preventive.

o After handfeeding babies should have mouths swabbed with clear water or water to
which Vitamin K has been added. This can be followed by a 0.1cc dosage of Nystatin as
preventive treatment. This suspension can also be given at the rate of 1 ml per litre of
water for 5 days.

Treatment

o Nystatin is the most commonly used drug to treat candidiasis. It comes in suspension or
a premix that is added to feed. The suspension seems to be the most effective.

e Other commonly used drugs include Ketoconazole, topical iodine and Nolvasan
(Chlorhexidine).

e Selection of the drug of choice depends on the severity of the infection, physical
condition of the birds and susceptibility of the particular infection. Yogurt added to
handfeed formula in addition to the Nystatin treatment is effective with babies; serving
water mixed with yogurt would be used with adults.

TRICHOMONIASIS

Aetiology
e A Protozoan with flagella known as Trichomonas gallinae

Signs & Symptoms
o Inflammation, white plaques on the gastrointestinal mucosa, necrosis with
accumulation of cheesy material that may occlude the oesophagus and trachea.

e Young birds: Crop stasis, poor growth and high mortality. Often infected through
parental feedings.

e Adult birds: Emaciation, dyspnoea and vomiting are common signs. Usually infected by
contaminated food and water.

e A carrier state is possible.

Laboratory Findings

e Identification of trophozoite in warm saline, wet mount prepared from a swab of the
oesophagus.

e These preparations must be examined as soon as they are prepared or the
organism may not be recognised.

o Wright's stain or Trichrome staining is also possible.
e Cysts do not occur in this organism.

e Diagnosis may be more difficult due to intermittent shedding of the organism. Repeated
crop washes may help.

Prevention

e Cleanliness of the environment, food and water is most important.
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o Overcrowding may also contribute to infection.

Treatment & Medication
e Advanced cases are difficult to treat and often result in death.
e Imidazole group of medications which can be used, are:

- lpronidazole

- Metronidazole

- Ronidazole

- Dimetridazole

- Carnidazole.

GIARDIA

Aetiology
o A protozoan with flagella. Giardia psittaci - commonly found in faeces of asymptomatic
adults suggesting an asymptomatic carrier state.

Signs & Symptoms

e Loose, malodorous stools

e mucoid diarrhoea

e debilitation

e gram negative enteritis

e anorexia

e depression

e recurrent yeast infections

e eosinophilia and hypoproteinaemia
e dry skin and feather picking

e can cause poor growth and high mortality in neonates.

Laboratory Findings

e There are two stages in the life cycle of Giardia: the trophozoite and the cyst. Both can
be identified in faecal smears stained with Carbol fuchsin or iodine or by flotation
techniques with zinc sulfate. These preparations must be examined within ten minutes
of collection or the organism may not be recognised.

e Trichrome staining may also be used.

Prevention

e Keep the aviary as clean and dry as possible. This will reduce the viability and number
of cysts.

e Contaminated water supplies may be a source of infection. The cysts survive the
standard chlorination of water.

Treatment & Medication
e |pronidazole

e Dimetridazole

e Ronidazole

e Metronidazole

PACHECQ’S DISEASE

Aetiology

o A member of herpes virus family
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Signs & Symptoms

Lethargy is often the only sign of sickness seen before sudden death.

Some birds show yellowish, watery diarrhoea 10-12 days before death followed by
inactivity, anorexia,

lethargy and ruffled feathers. This phase may only last a few hours.

Because of the acuteness of Pacheco's many bird owners come home to find their
previously healthy bird dead.

A Carrier state is also possible.

Laboratory Findings

At necropsy the liver and/or spleen may be enlarged with multifocal or widespread
necrosis.

Eosinophilic intranuclear inclusion bodies are seen in hepatocytes and sometimes in
the spleen.

The inclusion bodies in the liver are distinctive and characteristic; their absence even
with characteristic symptoms and lesions do not allow a definite diagnosis to be made.
The virus can be isolated from frozen liver, kidney, spleen, intestinal or faecal sample by
a qualified laboratory.

Prevention

Isolation of any bird suspected of having or being exposed to Pacheco's.
Regular cleaning and disinfection of the aviary.

Treatment & Medication

Acyclovir has been shown to be effective for at least some strains of Pacheco's Disease
virus.

The treatment is by gavage or by powdered acyclovir added to the food and is most
effective in reducing morality in flock outbreaks if started before clinical signs develop.
This treatment may cause considerable nephrotoxicity and should be administered
carefully in patients with nephropathies.

An inactivated Pacheco's Virus vaccine is available in the United States. There have
been frequent reports of granulomas and paralysis following the use of this vaccine and
is intended for use only in high-risk patients.

NON-INFECTIOUS DISEASES

Behaviour Problems

- Feather Picking
- Screaming

Dietary Problems

- Obesity
- Egg-binding
- Metabolic Bone Disease

Toxicities

- Heavy Metal poisoning

OBESITY

Aetiology

Overfeeding, particularly high fat foods such as sunflower seeds.
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Signs & Symptoms

Excessive weight
Lipomas and collection of fat over body

Laboratory Findings

Fine Needle Aspirate and cytology of mass reveals fat globules and no sign of
neoplasia.

Prevention

A good discussion of captive diets is provided in the supplemental reading: Feeding
Birds: Nutrition and Feeding Strategies; Nutritional Disorders, by Dr Stacey Gelis in
Birds 200, PGF Proceedings 2000..

Treatment & Medication

Place on a diet

There is a strong swing towards pelleted diets forming the majority of the diets being

fed, particularly in pet birds, although it is now becoming more prevalent in aviculture

as well. The current recommendation is 60-80% of the diet being pellets and 20-40%

being vegetables and fruit with the small balance made up of other treats.

For birds that will not eat pellets, provide a good quality budgie seed mix or a seed mix

containing Hulled oats and French White Millet or Japanese Millet, to make up the basic

part of the diet. seeds should be clean, dry, be free of rodent droppings and insects,
and stored in airtight containers.

If you wish you may give your pet parrot a maximum of 3-4 of the Sunflower or similar

seeds, as a training treat once a day.

Suggested Major Supplements (these are added as a main part of the diet to replace

seeds)

- Dark green, leafy vegetables; spinach or silver beet, endive, Chinese cabbage (bok
choy), celery, parsley, thistle, dandelion or native grasses and their seeding heads.
In most cases, lettuce is not recommended

- Broccoli, capsicum, tomato, and sweet corn or corn-on-the-cob. Feed raw or
parboiled.

- Carrot, peas, beans, pumpkin and sweet potato. Feed raw or parboiled and can be
grated.

- Sprouted seeds: alfalfa, mung beans, cress etc, or normal budgie seed mix can be
sprouted.

- Small amounts of fruit: apple, peach, pear, plums, apricot, honeydew melon,
rockmelon, mango, paw-paw, grapes, cherries, mandarin, orange, nectarines, figs,
raisins, sultanas, currants, strawberries, raspberries, blueberries, kiwi fruit, loquat.

- Avoid cabbage, cauliflower, brussel sprouts, rhubarb leaves and avocado as they
are toxic.

Suggested Minor Supplements (these are added as only a small part of the diet to add

interest for the bird or during the breeding season)

- Animal protein supplement (give each hen ¥2-1 tsp daily in the breeding season -
July-January): Egg and biscuit mix, boiled or scrambled eggs, plain cake (eg.
Madeira cake), small pieces of meat or a chop bone , fresh whole-grain or
wholemeal bread.

- Calcium source: shell grit, cuttlebone, products e.g. Calcivet®, Calcium Sandoz
Syrup®.

- Flowers and nuts (cones and seed pods) from native trees: Grevillea, Acacia
(wattle), Callistemon (bottlebrush), Banksia cones, pine cones, Casuarina cones,
Hakea seed pods.
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- Branches from native trees (leave the leaves attached) can be used as perches and
birds enjoy chewing the bark. Common ones are: Hakea, Grevillea, Acacia (wattle),
Callistemon (bottlebrush), Banksia, Eucalyptus (gum trees), Casuarina (She-oaks),
Leptospermum (Tea-tree) and lllawarra Flame Tree. Most non-native trees should
be avoided, two exceptions that may be used are Pine trees and the Jacaranda.

FEATHER PICKING IN PARROTS

Feather plucking is common, and often a difficult problem to diagnose and treat. Typically,
the bird has normal head feathers with feather loss or damage only in areas the bird can
reach with its’ beak. Anything from small patches, to the whole body may be affected. It
occurs commonly in Sulphur Crested Cockatoos, Galahs and Cockatiels, but any species can
be affected. There are many causes of feather plucking, so a thorough investigation may be
needed to get an accurate diagnosis. Without an accurate diagnosis, effective treatment is
very difficult. Unfortunately, there is no single “magic cure-all” for feather plucking birds.
Listed below, are some of the causes of feather plucking and possible treatments.

Diseases Causing Feather Picking

1. Allergies: recent work has shown that some birds are allergic to certain seeds ( oats,
sunflower and canary seed), and house dust mites. Some birds respond to ‘elimination
diets’, ie. the only seed permitted was millet seed, and the general diet was improved with
the addition of fresh fruit and veg. Central heating has been associated with increased dust
and allergies in people and birds, as well.

2. Mites and Lice: often blamed but rarely a problem. Generally easily diagnosed and
treated.

3. Intestinal Parasites: worms and protozoal parasites frequently cause feather plucking,
especially in Cockatiels and Budgies. Diagnosis and treatment is usually quick and
effective.

4. Low Humidity: Tobacco smoke and central heating have been blamed for drying out
feathers and causing excessive preening. Regular, light water sprays can be beneficial.

5. Skin Infections: infectious dermatitis may cause feather plucking or may be the result of
it. Beak and Feather Disease often causes feather loss and feather plucking.

6. Psittacosis: although pneumonia and gastroenteritis are the most common symptoms
associated with psittacosis, many birds pick their feathers as well. Antibiotics are usually
curative.

7. Malnutrition: common in parrots on seed-only diets. These lead to vitamin, mineral and
protein deficiencies which frequently cause feather plucking. Improving the diet will cure
the problem.

8. Cancer: is common, especially in Budgies, Galahs and Sulphur Crested Cockatoos. The
birds will pick at skin cancers or areas of skin overlying tumours. Severe, self-inflicted
wounds can result. Many tumours seen in birds can be successfully operated on.

Psychological Causes of Feather Plucking

When all medical causes of feather plucking have been ruled out, psychological causes are
considered.

1. Boredom: parrots are very intelligent and get bored easily. This is common cause of
severe feather plucking. A change of scenery, people or other birds for company,
interesting toys, chewable food (such as fruit and vegetables and non toxic wood) to chew,
and TV or radio can all help to stimulate bored birds.

2. Overcrowding: leads to stress and aggression. This may cause birds to pluck themselves
or other birds. Be very careful when placing a new bird into a cage with an existing bird.
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3. Environmental change: although birds enjoy stimulation they also need routine. Sudden
or constant changes can often lead to stress. Frequent cage movements or new toys may
cause this.

4. Poor wing clipping: may cause a bird to chew at the feathers and over preen.
5. Sexual frustration: many single birds may pick their feathers in the breeding season.

However, don’t introduce a ‘mate’ without sound advice as this may actually make the
problem worse.

Treatment of Feather Picking

This can be a difficult problem to diagnose its cause and so arrive at a treatment regime.
There are many causes of feather picking and you need a full work up to rule out causes
other than behavioural. If medical causes are identified, treat them before embarking on
behavioural treatments.

You have worked up your case and arrived at your diagnosis that a behavioural problem is
the underlying cause of the feather picking. What do you do now? You need to discuss the
options with your client and make your assessment of which treatment is likely to meet with
some success. In all cases you need to be guarded in your prognosis - clients are often quite
disappointed when their bird does not respond and they need to be prepared for all outcome
possibilities.

Screaming

Screaming is reported as being responsible for more birds being abandoned than any other
problem. There is often a fine line between normal vocalisation (calling and squawking) and
the level when it should be regarded as a behavioural problem (screaming). This problem
arises because suppression of normal vocalisation may cause the bird to become stressed.
A normal bird does not squawk constantlyl. Most birds will vocalise and “sing” at dawn and
dusk with short bouts during the day. They rarely vocalise after dark. In many instances the
birds are vocalising because they have learnt that it is good technique for gaining attention
from their owners - feeding them; coming over to the cage or even negative attention such
as: throwing something at them; yelling at them; squirting them with a water pistol.

e As soon as screaming occurs, cover the bird with a dark cloth, turn out the light or place
it in a darkened room and close the door?.

o When the screaming cease, open the door and uncover the bird. Speak to it very softly.
Teach it that a soft voice attracts you, not a loud one.

e When you are in another room in the house, call to the bird in a gentle singing voice.
Eventually, it will mimic you and call back to you in the same style of voice. If the voice
is appropriate then you can answer it. If it is inappropriate - ignore it and keep talking in
your singing voice.

EGG-BINDING

Aetiology

o Failure of the egg to pass through the oviduct at a normal rate. This may be
physiological or obstructive. Dystocia is more advanced stage of egg-binding and is due
to the egg being stuck in the distal oviduct.

e A common problem in finches, canaries, lovebirds, cockatiels and budgerigars.

Signs & Symptoms

e Sudden death

e Abdominal straining

e Often bird is on the floor of the cage
o Bilateral leg paralysis/paresis
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e Penguin-like stance - especially budgerigar
e Swollen abdomen profile

Laboratory Findings
e Detect on physical examination, ultrasound or radiographs.

Prevention
e Feed balanced diet and provide access to sunlight
e Provide appropriate nesting box

Treatment & Medication

e Prophylactic antibiotics - Amoxycillin, Enrofloxacin

e Lubricate cloaca with creams such as Chlorhexidine or antibiotic eye ointments

e Calcium supplements

- Calcium Borogluconate 50-100mg/kg IM.

o Glucose/electrolyte supplementation - 10% body weight spread over 24 hours

e Place in a humidicrib at 25-30°C and 70% humidity

e Simple cases should respond to heat, humidity and Calcium supplement within 1-2
hours. The smaller the bird the more critical they become in a short time. Observe the
patient regularly and provide more treatment as required.

e Advanced cases may require aspiration of egg contents to collapse through to
laparotomy.

HEAVY METAL POISONING

Aetiology
e Ingestion of excessive Zinc or Lead - usually from galvanized wire or dishes.

Signs & Symptoms - none are specific for heavy metal.
e Dyspnoea
e Sudden death
e Nervous disease signs
- Seizures
- Drooped wings
- Lethargy & ataxia
- Star gazing
- Head pressing
- Unable to fly
- Paralysis
- blindness
GIT disease signs
Bright green droppings (biliverdinuria)
Diarrhoea
Regurgitation
Crop stasis
Urogenital disease signs
- Haemoglobinuria
- Haemorrhage

Laboratory Findings
e Collect heparinised blood.
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- Excessive blood levels of Zinc (> 33 ppm suspicious, >75 ppm diagnostic)
Remember Zinc is an essential nutrient.

- Lead >20mcg/dl (0.2ppm) suspicious, >50 mcg/dl (0.5ppm) diagnostic.

Non-regenerative anaemia

Elevated LDH, AST, CK and UA

Prevention

Remove sources of Zinc and Lead from the environment.

Treatment & Medication

Stabilise the patient with heat, humidity and fluid therapy

Anticonvulsants if indicated (Diazepam)

Cathartics - peanut butter or Metamucil PO.

Chelation:

- CaEDTA 35mg/kg IV, IM - sid to bid (5 days son, 5 days off then repeat)

- BAL (Dimercaprol) 2.5 mg/kg IM q4h x 2 days then bid for 10 days. May be
used with CaEDTA
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APPENDIX 1

Clinical Examination

Name: Street:
Phone: Suburb: Postcode:
Date: Species: Age: Sex:M F

Presenting Complaint:

Pet/Aviary*; New/Old*; Behaviour Changes:

Medications used:

Diet: Weight:
History:
N | A | NE N A NE

(1) Position in cage (6) Legs
(2) Respiration (7) Keel
(3) Head/Eyes (8) Abdomen
(4) Feathers/Beak (9) Vent
(5) Wings (10) Auscultation

Describe abnormal findings noted above:

Fee Credit | Balance

Faeces Gross:

Faecal Float:

Crop Wash:

Other Tests:

Diagnosis: Definite Tentative *

Treatment:

* = circle one N = Normal A = Abnormal NE = Not Examined

[/
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Exploring the Gap between Student-reported Confidence and Expert-rated Competence for
Veterinary Anaesthesia Skills

Dr Jennifer Carter
Melbourne Veterinary School
University of Melbourne
250 Princes Highway
Werribee, VIC 3030
Jill Klein, Thierry Beths, Elizabeth Molloy

Introduction/Background:

Self-evaluation allows students to reflect on how they believe they performed rather than
relying solely on performance feedback from supervisors. A mismatch between self and
expert evaluation has been described in the medical literature but reports in veterinary
literature are sparse. Overconfidence and underconfidence both have the potential to
negatively influence veterinary professional practice and patient care. This project sought
to establish the presence of the mismatch between self- and expert-perceptions and
explore any underlying factors that contribute to the gap. Understanding the underlying
causes of the mismatch is important to help inform curriculum change in order to prevent
its development.

Methods:

A mixed-methods approach drawing from both positivism and interpretivism was utilised.
Of 125 eligible students, 105 and 109, respectively, completed the quantitative and
gualitative aspects. Quantitative data were collected regarding student attributes including
age, gender, citizenship, and final rotation mark. Final year veterinary students completed
Likert-scale ratings of self-confidence in 18 anaesthesia skills at the start and conclusion of
their anaesthesia rotation. Veterinary anaesthesia nurses and a resident (experts)
completed Likert-scale ratings of competence for each skill for each student at the rotation
completion. Qualitative data were collected via anonymous open-ended responses to the
question: “In your own mind, how can you tell whether you are confident or not?”.
Quantitative data were analysed using descriptive statistics, correlations, and linear
regressions. Qualitative data were coded and thematically analysed.

Results/Findings:

Student confidence ratings at the end of the rotation were positively correlated with
confidence ratings at the start of the rotation (r values ranging from 0.31-0.733).
Confidence ratings at the end of the rotation were not correlated with either the expert
ratings of competence or the final rotation marks, with overconfidence demonstrated more
frequently than underconfidence. There was no influence from age, gender, or citizenship.
Data saturation was achieved with qualitative phase of the project and five themes
regarding how students gauged their own confidence emerged:

1. The use of emotion as a proxy for confidence

2. Using the automaticity of an action or the anticipatory reaction one experiences when
faced with the need to act

3. Using outcomes or external cues to retrospectively determine confidence

4. Appearing confident when you aren’t

5. The belief that independence equates to confidence
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Discussion:

This project demonstrated the gap between student self-confidence and expert-evaluated
competence in veterinary anaesthesia students. Students’ overconfidence does not seem
to be impacted by physical and social attributes, especially gender, marking a notable
difference from the human medical education literature. Instead the mismatch may be
explained by more cognitive attributes such as students choosing inappropriate personal
gauges of confidence, most notably the belief that one must be completely independent to
practice as a confident professional. Educators must promote the notion that excellent

professional practice requires interdependence between internal and external cues to self-
regulate.
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Common dental problems in paediatric patients

Dr Tara Cashman
Eurocoast Veterinary Centre
3 Tallgums Way, Surfbeach, NSW 2536 Australia

General practitioners should feel comfortable in recognising normal oral structures and
dentition in companion animals, and the developmental changes that occur in the first year
of life. Prompt identification of pathology and early treatment minimises the likelihood of
significant disease or discomfort, and may prevent life long problems.

Common juvenile dental conditions include malocclusions, failure to erupt teeth, crown
fractures, and persistent deciduous teeth. The approach to treatment is similar to adult
dentistry but greater care and attention to detail is required. Radiography is critical to
assessment and successful treatment. Juvenile dentistry is a part of good general practice.

Normal anatomy and eruption sequence of puppies and kittens

The juvenile individual should have an occlusion similar to the adult. That is the midpoints
of the mandibular and maxillary dental arches should be in alignment with the mid-sagittal
plane of the head. The maxillary incisors should occlude rostral to their mandibular
counterparts and the mandibular canine teeth should occlude buccal to the maxillary
gingiva equidistant between the maxillary canine tooth and third incisor. Pre-molar teeth
should interdigitate with their opposing teeth and be positioned such that the maxillary
teeth are buccal to the mandibular teeth.

Note that there are no precursor teeth for the first pre-molar molar teeth in the dog, or for
any molar teeth in the dog or cat. Some breeds, especially brachycephalic breeds, may
have an occlusion that varies slightly from the standard normal occlusion.

The dental formulae for the dog are:

. .3 1 3] _
deciduous - 2 {15 cT pg}— 28

permanent - 2 {Iz C% P% M§}=4Z

The dental formulae for the cat are:

. .3 13 _
deciduous - 2 {1; cT p;} =26
permament - 2 {IE ct p3 Ml} =30

3 1 2 1

The deciduous teeth erupt within the first 6-12 weeks of life and are exfoliated in a
progressive manner to be replaced by the permanent dentition. A full juvenile dentition
should be apparent in puppies from 4-12 weeks of age, and in kittens by 6 weeks of age.
This coincides with the timing of the initial vaccine courses for these young animals and
provides an ideal opportunity for assessment and client education, particularly with respect
to safe chewing habits and behaviours.
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The permanent teeth begin to erupt in a similar sequence from the sagittal midline of each
arcade extending caudally i.e. the incisors are exfoliated first followed by the canine teeth,
premolars and molars. Some variation does occur between individuals in their sequence
and timing of eruption. A full adult dentition should be apparent clinically by 6 months of
age in cats and most dog breeds. General practitioners commonly desex young animals at
the age of 5-7 months and at this time the animal should be examined for any eruption
pathologies. The most common eruption pathology noted would be persistent deciduous
teeth.

Radiographic appearance of the immature dentition

The radiographic appearance of the deciduous teeth is similar to the permanent dentition
with the obvious point of difference being the presence of the un-erupted tooth structures
within the maxillae and mandibles. It is possible to assess in young pups 8-12 weeks of age
if there will be permanent teeth in the series by taking intra-oral radiographs. These can be
difficult to assess due to the number of structures present.

Teeth are dynamic, vital structures that continue to lay new layers of secondary dentine
within the pulp cavity. As the tooth matures the pulp cavity therefore narrows. An animal
with a mixed dentition will have teeth with various sized crowns and pulp cavities, the larger
the crown and pulp chamber the younger the tooth (permanent dentition). Partially erupted
and immature erupted teeth will not have a complete root. Apexification is not complete till
sometimes many months following occlusion especially in large breed dogs.

The alveolar bone increases in density with age and the radicular cortical plate (lamina
dura) becomes less distinct.

Common paedodontic conditions

e  “missing” teeth

The first thing to assess when an animal is presented for an apparently missing tooth is
to determine whether the tooth is truly absent for the animal’s developmental age.
There are no deciduous pre-cursors to the first maxillary and mandibular pre-molars in
the dog, and none for any of the molars in the dog or cat.

Radiography is essential to determine if the tooth is completely absent and not just un-
erupted. In some animals a persistent, thick gingival covering may be partially or
completely covering the crown of the erupting tooth. This is termed an operculum and
resection of the tissue (operculectomy) will allow eruption to continue.

A fully un-erupted tooth may be impacted or embedded, and requires surgical removal.
Failure to remove the tooth may result in a dentigerous cyst developing. Arising from
the neck of the developing tooth, these cysts can become quite large, space occupying
lesions within the jaw. Dentigerous cysts can be associated with pathological fractures.

Complete absence of all teeth (anodontia) is rare however the absence of one or
several teeth (oligondontia), especially in the pre-molar series, is quite common.
Oligondontia may be unilateral or bilateral. If bilateral it is most likely to be considered
hereditary in origin. Unilateral oligodontia is usually thought to result from a failure of
the tooth bud to develop from localised trauma or inflammation.
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e trauma

Deciduous teeth are smaller in size than their permanent counterparts and are more
prone to traumatic injury. Dog bite attacks and blunt trauma to the head are common
insults that may result in fractured teeth and/or jaws. All head trauma cases should
have intra-oral radiographs taken for complete assessment.

A fractured deciduous tooth should not be left in situ as it may not be exfoliated at the
appropriate time resulting in malocclusion as the permanent teeth are erupted, or the
associated peri-apical inflammation may damage the underlying developing permanent
tooth. When extracting deciduous teeth, patience and gentle tissue handling is
imperative in order to protect the nearby developing dental structures. Consider using
antibiotic therapy as appropriate.

Immature permanent teeth have a relatively large pulp chamber and minimal dentine.
These teeth are also more prone to trauma as they are not as solid. Bleeding is
common when an immature tooth is fractured. Any tooth with an exposed pulp needs
endodontic therapy or extraction. A vital pulpotomy may be appropriate especially if
apexification has not occurred, to allow the tooth to continue to develop.

Avoid any intraosseous fixation techniques for fracture repair in immature animals as it
is almost impossible to avoid damaging the developing dental structures and not
penetrate deciduous teeth roots. Soft tissue apposition of damaged tissues and simple
intraoral composite splints can be used.

e persistent deciduous teeth

The simple rule of dental succession is that there should not be two teeth present at
the same time in the same space. Most of the permanent teeth erupt lingually to the
deciduous precursors except the maxillary canine teeth and fourth pre-molars. The
permanent upper fourth pre-molar tooth erupts buccally and slightly distal to the last
deciduous tooth in the maxilla. The maxillary canine teeth erupt rostral to the deciduous
teeth.

Persistent deciduous canine teeth are the most common pathology. Failure to extract
the deciduous maxillary canine teeth will result in narrowing of the diastema between
the upper third incisor and canine tooth. This results in the mandibular canine tooth
making contact with the maxillary teeth.

If the mandibular canine teeth have failed to exfoliate at the appropriate time then a
base narrow malocclusion with concurrent palatal trauma will occur as the permanent
teeth erupt.

Careful extraction technique with pre-and post-extraction radiographs is required when
any persistent tooth is identified. It can be helpful to raise a small flap and perform
alveoloplasty if the roots are fractured. Patience is essential. Do not use extraction
forceps other than to grasp the very loose tooth.

e eruption gingivitis

Some individual animals will have a more exaggerated inflammatory response during the
eruption phase of the permanent dentition. It is usually transient and resolves with
consistent homecare e.g. chlorhexidine oral rinses, tooth brushing.

Occasionally a young animal will present with a more aggressive form of juvenile
periodontitis and these animals may require professional scaling and polishing of the teeth
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on a regular basis as well as significant homecare in order to maintain the permanent
dentition.

e malocclusion

Young dogs are commonly presented with dental malocclusion, it is rarely seen in cats.
They are classified based on whether the jaws are of proper length, and the relationship
and positioning of the teeth in those jaws.

Common malocclusions include anterior and posterior cross bites, crowded or rotated
teeth, base narrow canines, lance canine teeth, level bites, mandibular brachygnathism
and mandibular prognathism. Some malocclusions not causing pain or loss of function
do not require treatment.

Interceptive orthodontics for jaw length disparities resulting in loss of the canine teeth
interlock is possible in puppies to relieve pain and allow maximal jaw growth if
impeded. Clients need to be counselled that the permanent dentition maybe similarly
affected, especially in significant malocclusions.

As the permanent dentition arises, selective extractions of non-essential teeth will
reduce the incidence of periodontal disease associated with overcrowding. Selective
extraction of any affected permanent teeth may also be the treatment of choice for
some clients who do not wish to undergo orthodontic work in those malocclusions
where there is the possibility to reposition the tooth.

e discoloured teeth

Hereditary failure to produce adequate enamel has been reported but is uncommon,
and results in teeth that are easily chipped and worn away. Acquired changes to the
enamel are more common such as inflammation or infection during the critical time in
the tooth’s development, which leads to enamel hypoplasia (more accurately termed
enamel hypocalcification). The enamel appears irregularly pitted and discoloured yellow
brown in colour.

The presence of certain compounds during development may also affect the colour of
the tooth e.g. excess fluoride intake, tetracycline use. Endodontic disease due to
trauma with or without a fracture can lead to a pink to bluish-grey tinge to the crown.
Treatment varies due to the cause of the discolouration of the tooth.

e abnormally shaped teeth

Common dental anomalies include peg teeth (cone shaped crown) and fusion where
two separate tooth buds have joined. Abnormally shaped crowns are not a clinical
problem unless they cause overcrowding or allow food material to collect, leading to
periodontal disease. Supernumerary roots can occur, along with abnormally shaped or
fused roots. These are also incidental findings and only pose a clinical problem when
attempting to extract the affected teeth or perform endodontic therapy.

e supernumerary teeth

It is possible that an immature animal is presented because additional teeth are
present in the oral cavity. Frequently these are actually not supernumerary teeth but
persistent deciduous teeth. Radiographs are essential to differentiate. If the tooth
radiographically has a narrower pulp chamber and subsequently more dentine, relative
to the other teeth in the series, then this is the older tooth and is deciduous in nature.
Small breed dogs especially the brachycephalic breeds are difficult to visually discern
the deciduous dentition from the permanent. Supernumerary teeth are not a clinical
problem unless they are causing overcrowding and as such should be extracted.
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Conclusion

Oral pathology is relatively common in general practice. Prompt identification of pathology
and early treatment in young animals minimises the likelihood of significant disease or
discomfort and may prevent life-long problems The approach to treatment is similar to adult
dentistry but greater care and attention to detail is required. Radiography is critical to
assessment and successful treatment. Juvenile dentistry is a part of good general practice.
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Minimising microbial growth during liquid storage of stallion spermatozoa

Jennifer Clulow
Tamworth Equine Veterinary Centre
152 King George Ave, Tamworth NSW, Australia
Aleona Swegen, John Aitken and Zamira Gibb

Experiment 1

A synthetic medium, UoN media,! has been developed which allows stallion spermatozoa to
be stored at room temperature (RT) for upto 7 days. However, prevention of microbial growth
in this medium has been difficult. In the porcine industry, nanoparticle coated storage bags
Bactibags™ have been developed to assist in the elimination of bacteria during cold storage
for 5-7 days. Bacteria within the solution are attracted to and neutralised by the
nanoparticles. The aim of these experiments was to identify whether Bactibags™ could
effectively prevent bacterial growth during the liquid storage of stallion spermatozoa at RT.
UoN media (patent pending) was initially supplemented with 0.25 mg/mL gentamicin, 50
U/mL penicillin and 50 pg/mL streptomycin.

Three ejaculates from each of four stallions (n=12) were extended 1:2 with EquiPlus™ and
centrifuged at 350 x g for 15 min. Sperm pellets were resuspended to 50 x 105/mL and
divided into three different treatments:

e Treatment 1: Equiplus™ in semen safe syringes at 4 °C (commercial control),
e Treatment 2: UoN media in semen safe syringes at RT
e Treatment 3: UoN media in Bactibags™ for at RT.

Total motility was different (P < 0.05) between all groups at days O and 3 of storage (Table
1) demonstrating the ability of the UoN media to maintain adequate motility at room
temperature compared to the commercial control. Interestingly there appeared to be an
interaction between the UoN media and the commercially available semen safe syringes.
The reason for this is unclear but was perhaps due to an electrostatic charge or the anaerobic
environment created by sedimentation.

Treatment DayO Day 3
1 56.316.4%, 29.0+5.6%
2 38.3+6.0% 7.5+3.4%
3 80.3+5.1%, 57.5+6.5%

Table 1: Total motility (CASA) at day O and day 3 storage

All Treatment 1 replicates demonstrated bacterial growth at 10 days and motility was
reduced to zero at 7 and 10 days storage. Bacterial growth was not completely eliminated
by storage in Bactibags™, and there was a significant yeast/fungal growth in both of the UoN
room temperature groups. The motility of spermatozoa stored in the Bactibags™ was
disappointing when compared to other preliminary studies using the UoN media.

Experiment 2

Equipure™ is a commercial density gradient that has been shown to improve the percentage
of morphologically normal spermatozoa in an ejaculate in addition to removing seminal
plasma, bacteria and some viruses. Inthe second experiment, Equipure™ centrifugation was
employed in an attempt to reduce the overall bacterial component from the start of the
storage period to improve antimicrobial efficiency. Additionally, INRA 96™ (containing
Amphotericin B) was compared to Equiplus™ to determine whether the extender used for the
initial dilution reduced yeast/fungal overload.
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Ejaculates (n=12) were divided into four aliquots and diluted 1:2 with either INRA 96™ or
Equiplus™ for the following treatments:

e Treatment 1: Initial dilution in INRA 96™ followed by centrifugation at 350 x g for 15
min

e Treatment 2: Initial dilution in INRA 96™ layered over an EquiPure™ gradient and
centrifuged at 400 x g for 20 min

e Treatment 3: Initial dilution in Equiplus™ followed by centrifugation at 350 x g for 15
min

o Treatment 4: Initial dilution in Equiplus™ layered over an EquiPure™ gradient and
centrifuged at 400 x g for 20 min

Sperm pellets were re-suspended in UoN media supplemented with 100 U/mL Nystatin to a
sperm concentration of 50 x 108/mL and stored at RT. Sterile pots (10mL) were used for
storage in this experiment. Motility (CASA) was assessed and aliquots cultured on blood agar
at 3, 7 and 10 days. EquiPure™ centrifugation eliminated bacterial growth at day 7 (0% vs
60% for pooled T2/T4 and T1/T3 respectively; Chi-square, P < 0.05). Nystatin effectively
prevented fungal growth in all samples at day 7 and all but one of each of T3 and T4
(Equiplus™) at day 10. Total motility was improved by EquiPure™ treatment.

Conclusions

Initial experiments showed promising results for the Bactibag™ nanotechnology. However,
spermatozoa that were subjected to Equipure™ centrifugation demonstrated superior
motility following 7 days incubation at room temperature. The addition of Nystatin to the UoN
media appeared to reduce Bacterial and Yeast/Fungal contamination whilst maintaining
adequate motility following 7 and 10 days following Equipure™ centrifugation.

The future use of this medium will greatly simplify sperm transport logistics and artificial
insemination regimens for Equine Veterinarians.

References
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Change Management Workshop - prepare, manage & reinforce: A practical approach to
implementing effective practice changes with your team

Tania Gover and Sue Crampton
Crampton Consulting Group

48 Bell-Are Avenue, Northgate, QLD

Organisations that want to thrive and survive are innovative. Therefore, effective change
management is an absolute must-have skill that is required across all organisations.
Engaging the commitment of your team members’ to change is the biggest challenge facing
every business. The aim of this session is for you to reach an understanding of the following
key elements involved within managing change in your workplace:

e Understand the change management process
e Understand people’s reactions to change

e Develop plans to integrate change effectively

Lack of
managing,
planning &

Lack of team
member

interest &
support

correct
implementation

“Change has a considerable psychological impact on the human mind. To the fearful, it is
threatening because it means that things may get worse. To the hopeful, it is encouraging
because things may get better. To the confident, it is inspiring because the challenge exists
to make things better.”

King Whitney Jr.
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How good are your change management skills?

Complete the following quiz to assist you in targeting the technigues that will help you the

most.

Question

Never

Rarely

Sometimes

Often

Always

1

When | create a plan for change for
those within my clinic, | involve all
team members

All change, no matter what size,
has implications for my team
members.

| receive positive support for
changes that | want to implement.

My leadership style directly affects
the degree of success in managing
change.

| communicate achievements
throughout the clinic so that
everyone understands the positive
impact of a change project.

| effectively use mechanisms to
identify and track all of the
significant change efforts in our
clinic

Misunderstanding and
miscommunication are sources of
resistance to change.

Good change management may
require me to forecast and plan for
change.

Knowledge of culture is important
for managing change.

10.

During the implementation phase, |
am lenient and do not expect my
team members to continue to
perform at 100%.

11.

| effectively use a process to
ensure that | have the right change
efforts to deliver our business
strategy.
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12. | To ensure | receive support from my
team members, | like to take the time
to talk with them about the grounds for
any required change.

13. | | let people get comfortable with
changes before | decide if any training
is necessary.

badly.

14. | It's harder to manage change
effectively when the clinic has
previously managed change projects

15. | When implementing a change project, |
set achievable, short-term targets that,
once accomplished, will motivate
people to persist and keep trying.

Subtotal

Total

Points System:

Never: 1 point

Rarely: 2 points ~ Sometimes: 3 points ~ Often: 4 points  Always: 5 points

Points Outcome:

Score

Comment

46-75

Great! A score within this range indicates you have a strong grasp on the
understanding of what makes organisational change successful. It also
indicates you have a good understanding of managing, planning, and
implementation. We encourage you to review the lesson below and see if
there is anything you may wish to “fine-tune” or have better
comprehension.

31-45

Doing ok. From this result, we can see you likely have an understanding of
the elements of managing, planning, and implementation but actually
putting them into practice may not be as consistent. Review the lesson
below to see which strategies you can apply.

15-30

Oh dear! This score range indicates you tend to look at the end result but
neglect to focus correctly on managing and planning. Good news
though....this result shows you have a great opportunity for improvement.
Use the informtion below to assist in improving your change management
skKills.
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Understanding Change & its Processes

“Change management is the process, tools and techniques to manage the people-side of
business change to achieve the required business outcome, and to realise that business
change effectively within the social infrastructure of the workplace.”

The main focus is on the bigger impact of change, i.e. the people - your team members as
well as those surrounding your department/within your organisation. How they, as
individuals and as a team move from the current situation to the new situation. It could be
something as minor as a small change in a policy and procedure or something that can
have a major impact such as change of leadership or company takeover or acquisition.

The Change Curve

The change curve is a common model that is used to describe the emotions/stages of
personal transition from old to new. It helps you to understand how your team may respond
to change, which in turn should help you to effectively manage and lead your team and
provide the support they need. i

Positive
)
Q ‘/\
©
o
£ -
Negative
Stage 1 2 3 4
State | Status quo Disruption Exploration Rebuilding
Reaction | Shock, denial | Anger, fear Acceptance | Commitment

Applying the Change Curve

Naturally, your aim with any organisational change is to minimise the negative impact on
your team/organisation. In the application of the change curve model, you want to make
the curve shallower and narrower. Use your knowledge of the Change Curve to give
individuals the information and support they need. This will increase the likelihood of
successful change.

Stage 1 - the change has been introduced, initial reaction may be shock or denial.

Stage 2 - the negative responses - anger, fear, resistance.

Stage 3 - the turning point: exploration.

Stage 4 - the best stage of all - acceptance and embracement. This is where you should
start to reap some rewards of all the hard work you’ve put in to ensure a smooth transition.
The wheels of productivity and efficiency should start to increase in motion.

A
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Managing Resistance to Change

Managing Team Resistance

1. Expectitand don’t be afraid of it
2. Involve interested groups/teams
3. Communicate

4. Provide training and/or coaching

Managing Individual Resistance

Miller and Rollnick, (1991) outline five key techniques for managing individual resistance.
1. Express Empathy
2. Develop the discrepancy between what the person is expressing and the vision for
the change project
3. Avoid argumentation
4. Roll with the resistance
5. Support the individual

Implementing Change

“The wise man bridges the gap by laying out the path by means of which he can get from
where he is to where he wants to go.” John Pierpont Morgan

How do you lead change? How do you see it through to the end? How do you make it
successful? World-renowned change expert John Kotter has written an 8 step process for
leading change. Each stage acknowledges a key principle identified by Kotter relating to
people’s response and approach to change, in which people see, feel, and then change.

John Kotter's 8 step model:

* Establishing a sense of urgency ‘

* Creating the guiding coalition ‘

*Developing a change vision }

e Communicating the vision for buy-in }

*Empowering broad-based action

* Generating short term wins

¢ Incorporating changes into the culture

ICECECECECECECi4

1
J
*Never letting up }
J
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1 NB: this model is often attributed to psychiatrist Elisabeth Kubler-Ross from her work on personal transition in grief and
bereavement and as such you will likely see the similarities.
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Dealing with diarrhoea in the adult horse

Dr Annemarie Cullimore
Ascot Equine Veterinarians
66 Matheson Road, Ascot, WA 6104

Introduction

Diarrhoea is defined as the passage of faecal material with increased water content, and
when acute in onset, it is a potentially life-threatening disorder that requires prompt
intervention with appropriate treatment. This presentation will focus on acute diarrhoea in
adult horses caused by inflammation of the caecum, colon, or both - generally referred to as
‘colitis’.

Causes

There are several potential causes of colitis; these include infectious agents such as
Salmonella spp., Clostridium perfringens and difficile, coronavirus, and parasites; the
administration of drugs such as antimicrobials or nonsteroidal anti-inflammatories; ingestion
of toxic or irritant material; or secondary to other systemic disease such as peritonitis. In a
large percentage of cases a definitive diagnosis is not made. The approach to diagnosis
hence needs to be systematic and thorough in order to maximise the likelihood of reaching
a diagnosis. Ultimately, obtaining a definitive diagnosis is of most importance when dealing
with potentially infectious agents, in order to minimise the risk of dissemination of the
disease throughout a farm or hospital population.

Pathophysiology

Regardless of the initiating cause, common clinical and pathologic features suggest a
common pathophysiological pathway. A combination of mechanisms, including mucosal
inflammation and damage, malabsorption, increased secretion across the gastrointestinal
wall, reduced transit time of ingesta or osmotic overload of the luminal contents, result in the
passage of profuse watery diarrhoea. These mechanisms also lead to protein loss and severe
electrolyte abnormalities.

Clinical signs

Clinical signs associated with diseases causing diarrhoea include dull mentation,
inappetence, abdominal pain, hypermobile borborygmi, pyrexia, tachycardia, altered mucous
membrane colour, prolonged capillary refill time, sweating, and watery, often fetid, diarrhoea.
In horses with impending colitis, lethargy, inappetence and abdominal pain are frequently
noticed several hours before the appearance of diarrhoea, and thus these cases may be
confused with other large intestinal disorders, such as large colon torsion.

Clinical pathology

Clinicopathological findings can assist in assessing the severity of the condition and help
target treatment. Typical haematologic findings include hypovolaemia, dehydration,
metabolic acidaemia, electrolyte derangements, leukopaenia with a left shift, and toxic
neutrophils. Serum biochemical analysis is often non-specific and usually demonstrates
azotaemia. Total protein and albumin concentrations may initially be increased as a
consequence of dehydration, however, once treatment is initiated to correct dehydration, a
hypoproteinaemia often becomes evident. Severe diarrhoea will result in electrolyte losses,
particularly sodium, potassium, calcium and bicarbonate. Serum lactate may be increased
due to tissue hypoperfusion associated with hypovolaemia and shock. Traditionally, L-lactate
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has been viewed as a marker of hypoperfusion and is considered an accurate predictor of
mortality in different species.

Further diagnostic tests

Faecal culture is a vital step in the identification of a bacterial aetiology. It should be
remembered that the causative organism may not be continuously shed in the faeces and so
it is advisable to collect multiple samples (ideally 5) over a period of at least three days. PCR
tests are now available for the detection of Salmonella spp. DNA, Clostridial DNA encoding
for the clostridial toxins and equine coronavirus. Abdominal ultrasonography can be useful in
detecting and characterising the nature of peritoneal fluid, an abdominal mass and intestinal
thickening. Normal large colon wall thickness is < 4mm. Rectal palpation can help rule out
other large intestinal disorders.

Management

In the absence of a definitive diagnosis, management is frequently empirical, symptomatic
and supportive in nature. The management of these cases can be intensive, often requiring
hospitalisation.

Firstly, strict biosecurity is of utmost importance in these cases. Isolation is imperative, to
reduce the risk of disease transmission in the case of an infectious aetiology. Several other
preventative measures are also advised, including rigorous hand hygiene, barrier nursing
precautions, and movement restrictions.

Secondly, the initial aims of therapy are to maintain fluid and electrolyte balance in the face
of losses imposed by the diarrhoea. The goal of fluid therapy is to improve cardiovascular
function, thereby resulting in improved tissue oxygen delivery and organ function. In severe
cases, a fluid deficit will often need to be corrected first. An assessment of hydration status
can be made using clinical and clinicopathological parameters, including haematocrit, serum
total protein concentration, serum lactate concentration, serum creatinine concentration,
and urine specific gravity, and should allow an approximation of the degree of dehydration
present. This initial fluid deficit should be replaced within 4-12 hours. Replacement with a
balanced polyionic crystalloid fluid such as Hartmann'’s solution is most suitable. In most
cases, especially horses unable to eat due to anorexia, the low potassium content of
replacement solutions requires the addition of supplemental potassium in the form of
potassium chloride (10 - 20 mEq/L).

In acute, severe cases, hypertonic saline may be used to provide rapid restoration of
circulating blood volume and haemodynamic stabilisation. It is essential that hypertonic
saline is followed by an appropriate volume of isotonic solutions to maintain volume
expansion. Once the deficit has been corrected, the fluid therapy plan should provide for
basal metabolic requirements and replace ongoing losses from continued diarrhoea. In
general, fluid therapy should be continued until the diarrhoea resolves or the patient is able
to maintain their fluid balance with voluntary drinking. Frequent monitoring of PCV, serum
electrolyte concentration, venous blood gases, BUN and creatinine, and body weight is
important to monitor hydration, electrolyte and acid-base balance, and renal function.

The loss of intravascular plasma proteins and reduced oncotic pressure results in fluid
accumulation in the interstitial tissues and it becomes difficult to maintain crystalloid fluids
in the intravascular space. Administration of colloid solutions is helpful for volume expansion
and maintenance of plasma oncotic pressures, which improve tissue perfusion and
oxygenation and organ function. Natural colloids, such as plasma, are commonly used.
Synthetic colloids such as dextrans, hydroxyethylstarch, or gelatins, are also available.
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Thirdly, once fluid therapy has been initiated and the patient is stabilised, ancillary
treatments may be beneficial to prevent sequelae, resulting from the systemic inflammatory
response. Treatment strategies are aimed at a) reducing systemic and intestinal
inflammation, b) controlling pain, and c) promoting mucosal repair.

Reducing inflammation

The non-steroidal anti-inflammatory drugs (NSAIDs) play an important role in modifying the
systemic inflammatory response to gastrointestinal disease. The most commonly used NSAID
is flunixin meglumine which has a well demonstrated ability to suppress the systemic
response to endotoxin, together with potent analgesic properties. Judicious use of flunixin,
however, is warranted to avoid unwanted adverse effects on the gastrointestinal mucosa and
Kidneys.

When administered early in the disease process, polymyxin B has been demonstrated to bind
to endotoxin and prevents it from initiating or potentiating the systemic inflammatory
response. The use of polymyxin B in humans has been limited by concerns regarding the
nephrotoxic potential of this compound. It is thus recommended that horses are adequately
hydrated, and serum creatinine monitored when administrating this drug. Pentoxyfylline has
well-demonstrated anti-inflammatory properties and may be useful in treatment of diarrhoea
cases. The toxin binding properties of di-tri-octahedral smectite (Biosponge) may reduce the
degree of systemic toxin absorption and subsequent systemic inflammation, particularly in
horses with clostridiosis. Bismuth subsalicylate has been used as an agent to protect the
gastrointestinal mucosa and decrease mucosal inflammation and therefore may also be
beneficial.

Pain control

Pain control is most commonly accomplished using NSAIDs. NSAIDs that typically target COX-
2, such as meloxicam and firocoxib, may be more useful longterm in sparing the
gastrointestinal mucosa. Xylazine or detomidine may provide temporary relief of pain. Opioid
analgesics, such as butorphanol and morphine, can be used as an alternative to, or
adjunctive therapy with, NSAIDs or alpha-adrenergic agents. Butorphanol can be
administered either intramuscularly or as a continuous rate infusion (CRI). Lidocaine has
been demonstrated to have analgesic and anti-inflammatory effects, in addition to effects as
a prokinetic, and is also widely used as a CRI.

Promoting mucosal repair

Misoprostal and other synthetic prostaglandin E1 analogues have been shown in other
species to enhance intestinal mucosal healing in models of colitis. The efficacy of misoprostal
in hastening mucosal healing in equine colitis however is unproven. Adverse effects such as
colic, diarrhoea, abortion in pregnant mares and sweating may however limit its clinical use.
Psyllium mucilloid can be added to the diet to increase the production of short chain fatty
acids in the colon, which play an important role in maintaining metabolic homeostasis in
colonocytes. Omega 3 oils have also been advocated as cytoprotective in the presence of
gastrointestinal inflammation.

Use of antimicrobials

The role of antimicrobial therapy in horses with diarrhoea is controversial. Antimicrobial
administration has been associated with the development of diarrhoea in many studies and
the induction of bacterial resistance is an increasing concern. There is no evidence to suggest
that routine systemic use of antimicrobials benefits equine patients with colitis, with the
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exception of metronidazole in cases of clostridial diarrhoea. Antimicrobial use is however
advocated in neutropaenic horses or horses with signs of septicaemia.

Nutritional support

Horses with colitis are typically anorectic. Good nursing care and adequate nutrition are vital.
The basic goal of nutritional supplementation is to prevent the development of a negative
energy balance in patients unable to meet their nutritional needs through voluntary intake.
Most adult horses can be reasonably maintained without nutritional support for a few days.
Horses suffering from colitis can often be allowed to ingest feed, provided that substantial
ileus is not associated with their condition. Access to high quality grass is ideal. Dietary
management usually consists of restricting or eliminating long-stem roughage from the diet
and feeding a complete pelleted feed to reduce the mechanical and physiologic load on the
colon. Frequent meals are recommended. Corn oil can be added to the pellets to increase
the caloric intake without adding bulk.

Prognosis

If left untreated more than 90% of horses with acute colitis die or are euthanised. Horses
that are treated appropriately usually respond and gradually recover over a 7- to 14-day
period.
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Snake envenomation in the horse

Dr Annemarie Cullimore
Ascot Equine Veterinarians
66 Matheson Road, Ascot, WA 6104

Introduction

Snake envenomation is often suggested, but rarely confirmed, in the unexpected death of
horses in Australia. Elapid snakes are the predominant snake family in Australia and
comprise many of the world’s deadliest snake species (most notably tiger, black, and brown
snakes). Although potentially life-threatening, not all cases of elapid snake envenomation in
horses result in a fatal outcome.

Clinical signs

Elapid venoms contain potent neurotoxins, cytotoxins, and procoagulants that act to
immobilise the snake’s prey and start the process of digestion. The predominant activity of
the venom - neurotoxicity, myotoxicity or coagulopathy - will depend on factors such as the
species of snake and season. Every envenomation is a unique event and outcome will
depend on the aforementioned factors, together with other notable factors such as the
amount of venom injected, the time course of venom absorption, and geographical location.
Neurotoxicity characterised by progressive generalised neuromuscular weakness (staggering
gait, muscle fasciculation, recumbency, mydriasis with delayed or absent pupillary light
response, ptosis, tachypnoea, dyspnoea, dysphagia and/or tongue paresis) is the principle
manifestation of disease in the majority of horses. Other common clinical findings of disease
in horses include dull mentation, tachycardia, profuse sweating and mild pyrexia.

Clinical pathology

Myotoxicity is a reliable feature of tiger snake envenomation in humans, dogs and cats, with
CK activity often used to aid in diagnostic confirmation. Mild to moderate elevations of CK
have been reported in envenomed horses. Notable differences in myolytic activity between
elapid venoms are reported, whereby brown snake venom does not have any myolytic activity.
Other abnormal clinicopathological findings may include hyperlactaemia and pigmenturia.
Although haemolysis is reported in some cases of elapid snake envenomation in horses,
venom-induced consumptive coagulopathy (VICC) has not been reported as a major
manifestation of disease in horses, which contrasts to the reported finding of VICC in
envenomed humans, dogs and cats.

Diagnosis

Elapid snake envenomation can present a diagnostic and therapeutic challenge for
veterinarians. Diagnosis requires the use of a combination of history, clinical signs, local
knowledge and laboratory tests. Due to the very small size of elapid snake fangs and lack of
local reaction to the bite, bite sites are seldom found on animals. If clinical signs are vague
or equivocal, laboratory tests involving measurement of serum CK and the use of a
commercially available multivalent snake venom detection kit (SVDK) are used to confirm
diagnosis of suspected envenomation. The SVDK may also be used as an aid in selecting an
appropriate cheaper monovalent antivenom to use. Although the SVDK is reportedly capable
of detecting and immunotyping venom from any tissue, body fluid or other biological sample,
a bite-site swab is considered to prove the most valuable result, followed by urine, serum, or
plasma. The SVDK has been validated for use on equine urine and plasma samples, however,
test performance has not been widely evaluated in clinical cases. A negative SVDK result
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does not rule out envenomation. Results must therefore be interpreted in light of the clinical
signs and laboratory data, and knowledge of local snake geographical distribution.

Treatment

Once recognised as a potential diagnosis, prompt medical intervention and intensive care is
required to reduce morbidity and mortality. Envenomed animals can clinically deteriorate
extremely rapidly. Antivenom use is the cornerstone of treatment of elapid snake
envenomation and acts to neutralise unbound circulating venom, thus preventing venom
from binding to target proteins and worsening any clinical effect. Antivenom does not, with
the exception of some of the pre-synaptic neurotoxins, reverse the clinical effects of venom.
There is a perceived misconception that horses require large amounts of antivenom because
of their size, thus prohibiting its use because of cost. The dose of antivenom, however, is
determined by the dose of venom injected rather than the patient’s body size. The titration
of multiple vials of antivenom to effect is not uncommon in small animal practice. More
recent research in human patients has shown that one vial of antivenom is sufficient to treat
envenomation by the most commonly encountered Australian snakes in almost all cases. In
horses, the required volume of antivenom is often determined by the clinical response to
administration, and in most cases, only a single vial of antivenom is required. It is
recommended to administer antivenom diluted in 1 L of an isotonic crystalloid solution over
a period of 15-30 minutes. In the absence of definitive snake identification, the appropriate
antivenom may be chosen with the aid of the SVDK. In areas where there are two or more
venomous shakes, it is recommended to stock polyvalent antivenom.

Supportive care to manage the clinical manifestations of envenomation is also required.
Cardiovascular support with intravenous fluids, respiratory support with supplemental
oxygen, nutritional support, analgesia and nursing care in recumbent animals may all be
necessary. Ensuring renal perfusion through the use of intravenous fluids is the mainstay for
preventing acute renal injury secondary to rhabdomyolysis and myoglobinuria. Analgesia is
also indicated in horses with myopathy. Infection secondary to elapid snake envenomation
is very rare and the use of prophylactic antibiotics is not indicated. Routine use of
corticosteroids or antihistamines as a premedicant to the administration of antivenom has
also been questioned and is no longer recommended in human medicine.

Prognosis

Observational studies in other species show that administration of antivenom is associated
with improved outcomes. A sole observational case series of elapid shake envenomed horses
reported a favourable survival rate (86%) in cases that received antivenom. Although the
administration of antivenom is associated with improved outcomes, the SVDK and antivenom
are expensive, and so their use may be precluded if there are financial constraints. If there
are no financial constraints, and access to 24 h care is available, the prognosis for horses
with snake envenomation is considered good.
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Total intravenous anaesthesia with ketamine, medetomidine and guaifenesin compared
with ketamine, medetomidine and midazolam in horses.

Alexandra Cunneen
Ballarat Veterinary Practice Equine Clinic, 54 Midas Road, Miners Rest, Victoria 3352
School of Veterinary Science, University of Queensland, Gatton, Queensland 4343
Shaun Pratt, Nigel Perkins, Trish Farry, Lisa Kidd, Margaret McEwen, Joanne Rainger,
Geoffrey Truchetti, and Wendy Goodwin

Introduction

In horses, there is no information directly comparing midazolam with guaifenesin when used
in combination with an alpha-2 agonist and ketamine to maintain anaesthesia via
intravenous (IV) infusion. The primary aim of this study was to compare total intravenous
anaesthesia (TIVA) of ketamine, medetomidine and guaifenesin with ketamine,
medetomidine and midazolam in horses. A secondary aim was to evaluate ketamine,
medetomidine & midazolam TIVA for horses undergoing castration.

Materials and methods

The initial study was a prospective blinded cross over design. Fourteen weanlings were
premedicated IV with medetomidine (7 pg kgt) and induced with ketamine (2.2 mg kg1).
Horses were randomly allocated to each receive infusions of ketamine (3 mg kgt hr1),
medetomidine (5 pg kg1hrt) and guaifenesin (100 mg kg1 hr1) (KMG) or ketamine (3 mg kg
1hr1), medetomidine (5 pug kg1hrt) and midazolam (0.1 mg kgt hrt) (KMM) for 50 minutes
on two separate occasions. Cardiorespiratory variables and anaesthetic depth were
assessed at 5-10 minute intervals and recovery times after the infusions ceased recorded.
Recovery quality was assessed by three blinded observers with three scoring systems; a
composite system, visual analogue scale (VAS) and a simple descriptive scale (SDS). In a
second study, five colts scheduled for routine castration were premedicated with IV
acepromazine (0.01-0.02 mg kg1), medetomidine (5-7 ug kg1) and methadone (0.1 mg kg
1). Anaesthesia was induced with IV ketamine (2.2 mg kg1) and midazolam (0.06 mg kg1)
and maintained for 40 minutes with an IV infusion of KMM. Surgical conditions were
subjectively assessed, and anaesthesia monitoring and assessment of recovery from
anaesthesia was as previously described.

Results

Results are reported as marginal mean + SE. For the initial study, cardiopulmonary variables
were generally well maintained with little difference between treatment groups. There was
no difference (p < 0.05) in recovery times with horses standing 23 + 2.4 and 20.9 + 2.6
minutes after the infusions ceased for the KMG and KMM groups, respectively. The quality
of the anaesthetic recovery in the KMM group was significantly better than the KMG group
when results from the three scoring systems were compared (Table 1). For colts that were
castrated, surgical conditions were described as acceptable. Cardiopulmonary data
presented as range of mean values at each time point were: HR: 36-44 beats/minute; MAP:
109-117 mmHg; RR: 9-13 breaths mint; Pa02: 99-158 mmHg; PaCO2: 53 - 56 mmHg and
pH 7.36 - 7.38. Horses stood without incident (mean + SD) 38.6 + 13.4 minutes after the
infusion was stopped. Recovery scores were 34 + 4, 83.7 + 2.9 and 2 (good) for the
composite system, VAS and SDS respectively.

Relevance to Australian clinical equine practice

In horses, TIVA using ketamine, medetomidine and midazolam is comparable to anaesthesia
maintained with ketamine, medetomidine and guaifenesin and may result in an improved
quality of recovery. An infusion of ketamine, medetomidine and midazolam also provides
adequate anaesthesia for castration. In Australia, this combination may be useful for short
term TIVA for horses given the recent unavailability of commercially formulated guaifenesin.
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Table 1: Anaesthetic recovery scores using 3 scoring systems for 14 weanling horses
anaesthetised with infusions of ketamine, medetomidine and guaifenesin (KMG) or
ketamine, medetomidine and midazolam (KMM).

Comparison (KMM - KMG)

Mean SE Difference SE p-value
Composite scoring system
KMG 64.3 3.8
KMM 48.7 3.7 -15.6 3.6 <0.001
Visual analogue scale
KMG 48.6 4.5
KMM 63.2 45 14.6 3.6 < 0.001
Simple descriptive scale
KMG 3.4 0.2
KMM 57 0.2 14.6 3.6 < 0.001

Results as marginal mean + SE. p < 0.05 statistically significant. Composite scoring system;

0-115 with O optimal recovery, Visual analogue scale; 0O-100 with 100 optimal recovery,
Descriptive scoring system; 1-5 with 1 excellent recovery.
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How To Catch An Exotic Disease

Dr Megan Curnow
Department of Primary Industries and Regional Development
3 Baron-Hay Court
Kensington, WA 6105

Introduction

The Australian livestock industry, including the beef cattle, dairy, sheep, pig and poultry
industries, account for 45% of the gross value of Australian agricultural output and generated
in excess of AUD$22 billion in 2015-2016 for the Australian economy.t Farming enterprises
in Australia provide direct employment for approximately 140,000 persons nationally. The
livestock industry also generates significant indirect employment and economic activity
through advisory and technical services, road transport, energy, veterinary and
pharmaceutical products, finance and insurance, and a wide range of manufactured goods.1
Livestock disease investigations are an integral part of protecting that industry and all other
livestock industries in Australia on several levels. In 2016, WA turned-off 757 000 head of
cattle with just under half of these destined for live export (A$400m).2 Many of Australia’s
trading partners have very strict import requirements and require evidence that any product
entering their country is free of certain diseases and residues. Livestock disease
investigations in Australia provide valuable data and evidence of our freedom from these
diseases, keeping these export markets open to the Australian economy. Many of the
diseases exotic to Western Australia, including diseases like Foot and Mouth disease (FMD)
and Classical and African Swine fever (CSF and ASF), would devastate the Australian livestock
industry if they were to breach our borders. Everyday livestock disease investigations are a
primary method of detection of exotic disease in this country. Consequently, it's vital that
veterinarians in the field know not only how to recognise these diseases but also how to
maximise the chances of an accurate and rapid diagnosis by sampling appropriately. While
it’s vital to be able to rapidly and accurately diagnose or exclude the relevant exotic disease,
it is also beneficial to the veterinarian, the producer and the Western Australian government
to make an accurate endemic diagnosis whenever possible. This paper presents guidelines
for sampling during a livestock disease investigation that maximise the chances of a reliable
exotic disease exclusion and a useful endemic diagnosis with the same sample set. This
paper will also provide a brief update on the status of several exotic diseases across the
globe.

Sampling in a Livestock Disease Investigation

The two most important parts of successful livestock disease investigation are consistency
and an open mind. At DPIRD we recommend consistently collecting the same set of samples
for every disease investigation regardless of the species. Table one (below) illustrates the
base sample set recommended by DPIRD pathologists. This sample set allows for diagnosis
of a wide variety of exotic and endemic diseases including exotic diseases such as FMD, CSF
and ASF. Sampling widely, regardless of the provisional diagnosis, ensures important or
alternative diagnoses are not missed due to a lack of diagnostic material. In addition, we
routinely classify disease investigations by ‘syndrome’ and recommend collecting additional
samples for certain syndromes in certain species. Table two (below) illustrates additional
samples we recommend collecting for investigation of particular syndromes such as abortion
and stillbirth, skin lesions and sudden death. Finally, in addition to the physical samples,
relevant information such as the location and contact information of the submitter and the
owner or premises sampled as well as the case information and associated epidemiological
information should always accompany the specimens to the laboratory.
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Sample type

Sample to take

Storage/transport

Antemortem samples

Lithium heparin 10mL
EDTA 10mL

Clotted 10mL

Faeces 10g

Blood samples:

Mix with anticoagulant
and chill; do not freeze.
Draw off serum if
prolonged transport.

Fresh tissue
(individual containers)

Brain (swab/small section)
Liver

Lung

Kidney

Rumen contents (100-200g)
lleal content 10mL

Fresh samples:
Chill/refrigerate; do
not freeze.

Vitreous humour 1mL
Faeces/rectal content 10g

Fixed samples
(pooled in formalin
- 10:1 formalin:tissue)

Brain (fixed whole)
Kidney

Liver

Lung

Rumen
Abomasum

Small intestine
Large intestine
Skeletal muscle
Heart

Fixed tissues:
Can be kept at
room temperature

Table One: DPIRD Diagnostic Laboratory Services (DDLS) base sample set.

Syndrome

Additional samples

Abortion/ stillbirths

Placenta, foetus - lung, liver, kidney, adrenal, stomach
content, skin/eyelid; dam - uterus or uterine swabs

Acute febrile disease

Alimentary sections and local lymph nodes (fixed and fresh),
feed (ergot)

Anaemia

EDTA blood, airdried blood smears, fixed spleen, bone
marrow

Congenital defects

Consider whole neonate or grossly affected tissue

Diarrhoea

Multiple alimentary sections and local lymph nodes (fixed and
fresh)

Found dead

As for neurological; possible water sample (blue-green algae),
plants, vitreous humour

Genital lesions

Fixed/fresh biopsy material, swabs in viral transport media,
swabs in culture media

[lI-thrift/ weightloss

Multiple alimentary sections and local lymph nodes (fixed and
fresh)

Female infertility

Campylobacter swabs, Tritrichomonas swabs, uterine

swab/biopsy, fixed reproductive tract

Male infertility Semen, swabs, fixed and fresh testicle/reproductive tract
. Fixed spleen and liver, plants (sporedesmin, other
Jaundice .
hepatotoxins)
Arthritis - swabs or fresh joint fluid/synovium, fixed joint
L capsule/synovium, fixed muscle, fixed bone/joint for
ameness e !
deformity/joint lesions
Hoof lesions - interdigital and hoof scrapings in Stuart media
Lymphadenopathy Fixed and fresh lymph node, swabs
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Mastitis 20mL milk in sterile jar, chilled

Muscle lesions Fixed muscle and heart, fixed nerve and spinal cord
Myiasis (flystrike) Maggots chilled, in alcohol or formalin. Photo in situ
Fixed and fresh spinal cord segments, EDTA (thiamine),
Neurological signs vitreous humour, fat (samples for TSE exclusion)
Avian - blood and cloacal swabs in viral transport media (VTM)
Pruritis Skin, ectoparasites (sheep TSE samples for scrapie exclusion)
Alimentary sections and local lymph nodes (fixed and fresh),
feed
Production drop Cows - udder (fixed/fresh), milk

Avian - blood and cloacal swabs in VTM (consider submitting
the whole bird)

Bronchial lymph node, trachea/larynx, feed (ergotism)

Respiratory signs Avian - blood and cloacal swabs in VTM

Oral mucosa/vesicles/erosion (fixed) vesicle fluid (fresh in

Salivation VTM), feed
Skin/mucous membrane (fixed) swabs if mass, vesicle fluid
Skin lesions in VTM, feed/plants (ergot etc.)

Avian - blood and cloacal swabs in VTM

Plants/feed, water, vitreous humour

Sudden death Avian - blood and cloacal swabs in VTM

Fixed and fresh spinal cord segments, fat, vitreous humour

Weakness / paresis Avian - blood and cloacal swabs in VTM

Table Two: DPIRD Diagnostic Laboratory Services (DDLS) additional samples by syndrome.

Foot and Mouth Disease: Additional Sampling Requirements

FMD is a highly contagious disease with the potential to induce economic devastation in the
Australian livestock industry should it enter the country. FMD is clinically indistinguishable
from other vesicular diseases of livestock and should be considered as a differential
diagnosis in any cloven-hoofed animal with vesicular lesions on the feet, buccal mucosa or
mammary glands, sudden acute milk drop in diary animals and/or severe pyrexia. In acutely
infected animalsthe FMD virus may be detected in virtually any secretion or excretion
including expired air, even in animals without detectable clinical signs (i.e. pre-clinical
infection). However, following recovery from the acute phase of the disease the virus
disappears from most secretions and tissues but can persist in oropharyngeal fluids and
lymph nodes, particularly in carrier animals. The preferred tissue for diagnosis of FMD is
epithelium from unruptured or freshly ruptured vesicles or vesicular fluid. However, where
collection of these particular samples is not possible (i.e. the vesicular phase of the disease
has passed), blood in EDTA, clotted blood/serum and/or oesophageal-pharyngeal fluid
samples are appropriate. In ruminants oesophageal-pharyngeal fluid samples can be
collected using a probang (sputum) cup. In pigs, throat swabs are useful for diagnosis. In
deceased animals myocardial tissue or clotted heart blood can be submitted. Swabs and
epithelial tags should be preserved in viral transport media (VTM) where possible. If VTM is
not available these samples can be submitted fresh and chilled in a sealed container with a
few drops of sterile saline. Other samples (i.e. blood, fluids, myocardial tissue) can be
submitted fresh and chilled. Samples from suspected cases of FMD should be transported
under secure conditions and the receiving laboratory should be alerted to impending arrival
as early as possible.

The Swine Fevers: Additional Sampling Requirements

ASF and CSF are highly infectious diseases with very similar clinical, gross and histological
presentations. These diseases can affect domestic and wild pigs of all breeds and ages and
produce a wide range of syndromes in affected animals. Both acute and chronic
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manifestations are reported and strain virulence can vary significantly. It is impossible to
differentiate between ASF and CSF based on clinical signs or gross findings. These diseases
should be considered in any pig with acute febrile disease or haemorrhagic syndrome.
Bacterial septicaemias, Porcine Erysipelas, Porcine Dermatitis and Nephropathy syndrome
and a range of other common pig diseases can be confused with ASF and CSF; laboratory
testing is essential for a definitive diagnosis.

PCR is an excellent, highly sensitive, and rapid technique for the diagnosis of ASF and is often
the first port of call in the exclusion of this disease in WA. ASF virus can be detected by PCR
very early in the disease process and viraemia can persist for several weeks in pigs acutely
or chronically infected with low or moderately virulent strains. Useful diagnostic samples for
the diagnosis of ASF include tissues such as tonsil, lymph node, spleen and kidney, EDTA
blood and serum. Samples should be submitted chilled.

For the diagnosis of CSF in live pigs, detection of virus through virus isolation or viral nucleic
acid by PCR on EDTA whole blood or of antibodies in serum are the methods of choice. In
deceased pigs, detection of virus, viral nucleic acid or antigen in organ samples are most
suitable. Useful diagnostic samples for the diagnosis of CSF include tissues such as tonsil,
lymph node, spleen, ileum and kidney, EDTA blood or serum. Samples should be submitted
chilled.

Samples from suspected cases of swine fever should be transported under secure conditions
and the receiving laboratory should be made aware of their impending arrival as early as
possible.

In Summary

The recommended samples listed above for FMD, ASF and CSF are listed in the OIE disease
manuals available on the World Organisation for Animal Health website. In each case several
of the diagnostic samples recommended for diagnosis and exclusion of these diseases are
included in the base sample list recommended by DPIRD and discussed earlier in this paper.
By routinely collecting the samples on this list you will maximise the chances of a reliable
exotic disease exclusion or diagnosis and, in most cases, will also get a useful endemic
diagnosis with the same set of samples.
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Foot and Mouth Disease: An Update

FMD is a transboundary animal disease with a morbidity rate that approaches 100% in cattle.
This disease can severely affect the production of livestock and has disrupted regional and
international trade of animals and animal products across the globe. The 2001 outbreak in
the United Kingdom caused losses of more than 8 billion pounds (approximately AUD$19
billion).3 Australia estimates that an FMD outbreak controlled in 3 months could cost around
AUD$7.1 billion, while a large 12 month outbreak could cost in the vicinity of AUD$16 billion.5

In early 2019 China suspended wool trade from South Africa due to a recent FMD outbreak.
Approximately 70% of South Africa’s exported wool was destined for China prior to the
suspension. The Australian wool industry generated AUD$3.9billion in 2018 with
approximately 80% of exports to China.4

As of early 2019, South East Asia continues to struggle with outbreaks of FMD with numerous
detections in the northern regions of Laos. Laos shares it's borders with China, Thailand,
Vietnam, Cambodia and Myanmar and has an estimated 1.6 million cattle and 775,000
buffalo.

Itis estimated that FMD circulates in up to 77% of the global livestock population, particularly
in Africa, the Middle East and Asia and to a lesser degree in South America. Australia, New
Zealand, Indonesia, Central and North America, and continental Western Europe are
currently free of FMD. However, FMD is a transboundary disease which can occur sporadically
in areas generally considered disease free. Countries like Australia are under constant threat
of an incursion.3 In December 2018 the Australian Animal Health Laboratory detected FMD
in two separate meat products declared and/or seized at airports.¢ If infected meat products
such as this were inadvertently fed to a susceptible species such as pigs these animals could
become infected and be the source of an outbreak that could devastate the livestock industry
in this country.
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Figure One: Worldwide distribution of FMD in 2018.*
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Classical Swine Fever: An Update

CSF was first detected in the US in the nineteenth century. It has subsequently been
eradicated from North America and much of Western Europe. The disease is most commonly
transmitted through direct contact with an infected host however contaminated feed and
other fomites also represent an important mode of transmission. Persistently infected
animals or chronic carrier animals may show no clinical signs of illness but shed virus in their
faeces. The CSF virus can persist in pork products for many months when meat is refrigerated
and for years when it is frozen. Similar to FMD and ASF, pigs can develop an infection through
ingestion of infected pork meat or products. Disease spread has occurred through legal and
illegal transport of animals and by feeding swill containing infective tissues.”

CSF is currently circulating in Central and South America, Europe, and Asia and parts of Africa.
North America, Australia and New Zealand are currently free of the disease. CSF outbreaks
occur relatively frequently in Asia and Southeast Asia and a wide diversity of viral strains and
pathogenicities are reported.” A CSF outbreak was detected in Gifu Prefecture, Japan in
September 2018 after 26 years of disease freedom in this country. Eighteen additional
outbreaks have been reported subsequently throughout the region with close to 17000 pigs
culled since September.8 CSF also remains a recurring problem throughout Eastern Europe.
Similarto ASF, in parts of Europe, the wild boar population may play a role in the epidemiology
of the disease. A vaccine is available for CSF which makes control and prevention somewhat
more manageable than that of ASF despite this reservoir of virus.”.9
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African Swine Fever: An Update

ASF can be spread by live or dead pigs as well as in pork products, contaminated feed and
fomites due to the high environmental resistance of the ASF virus. There is also currently no
approved vaccine against ASF which makes prevention and control challenging.10
Historically, outbreaks have been reported in Africa, parts of Europe, South America and the
Caribbean. However, in more recent times it appears the disease is spreading as it has been
reported in multiple countries across Africa, Asia and more of Europe with isolations in both
domestic and wild pigs. There have also been recent reports in Belgium and China. Figures
five and six below illustrate the spread of disease between 2005 and 2018. Further spread
throughout these countries and the world is likely as attempts to control the disease have

been ineffective to date.
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As of early 2018, P.J.Sanchez-Cordén et al report that ASF virus is present in the Trans-
Caucasus, parts of the Russian Federation, Ukraine, Poland, Latvia, Lithuania, Estonia,
Moldova, the Czech Republic and Romania.1t Outbreaks in domestic pigs have also occurred
further east in the Russian Federation, including a region close to the Mongolian borders. In
Poland and the Baltic countries nearly 8000 wild boar were found to be positive for ASF
between 2015 and 2017. In Eastern Europe and the Russian Federation the majority of
outbreaks in domestic pigs occurred on small scale or backyard farms where biosecurity
standards are generally lower and there is large populations of wild boar close by. ASF
outbreaks in 2014 and 2015 in Poland, Lithuania, Latvia and Estonia are estimated to have
resulted in a loss of approximately USD$961 million through loss of export markets. In 2011
Russia estimated that ASF cost approximately USD$267million.

In early August 2018 the China Ministry of Agriculture and Rural Affairs (MARA) confirmed
the first outbreak of ASF in Liaoning Province of China.12 Since then over one hundred ASF
outbreaks have occurred across China. To date, more than 950,000 pigs have been culled
in an effort to slow the spread of disease. Outbreaks were reported in Mongolia in January
2019 and in Vietnam in February 2019. In January 2019 the Australian Animal Health
Laboratory detected ASF in six meat products from a batch of 152 products declared and/or
seized at airports.6 The ASF virus is highly resistant and persists for long periods in infected
meat products even after cooking. With 8.8million people entering Australia in 2017, an
average of 1004 people per hour, breaches like this represent a very real threat the
Australian pig industry.
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Figure Seven: Current ASF outbreaks across the globe; February 2019.*
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Life skills for kittens: what can owners do to help kittens grow up into
confident cats?

Goncalo da Graga Pereira
DVM, MsC, PhD, Dip ECAWBM (BM), Dip ECAWBM (AWSEL)
Center for Animal Knowledge (Centro para o Conhecimento Animal); Escola
Superior Agraria de Elvas, Instituto Politécnico de Portalegre; CECA-ICETA,
Universidade do Porto
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INTRODUCTION

One of the most important reasons for dogs and cats relinquishment and abandonment
is behavioural problems. Prevention is the most important tool to avoid this worldwide
recognised problem. But a behavioural problem seen from the animal’s perspective
can only be a way to survive or to copy with the environment. There are cats that
immediately run away from visitors, to those that a minimal change in the environment
leads to a high stress level that start spraying. The tolerance of the owners is totally
different among all, but aggression is one of the less tolerated inadequate behaviour.
And aggression is generally not well interpreted. The main reason for aggression in
cats is fear and redirected aggression (also linked with fear emotion or stress). So,
having a confident cat will bring to the owner the chance to have a good relationship
with his animal, having a pet with the adequate skills for a lifetime. But how can we
help the owners achieving this task?

TRAINING AND INFORMING

There are many different approaches in this field where we could be useful. We should
work with breeders, with petshops, with animal protection associations and especially
with the owner. The 3 first mentioned are really important, as we’'ll see, because they
are involved in raising and first experiences of kittens. But is the owner that will have
the chance to consolidate the learning for life. So, there are formal training sessions
for owners (but all the other mentioned can also attend), called kitten classes. In this
training the owner has a chance to learn about cat’s behaviour and to avoid problems
in the future. But also the kitten starts its training. Kersti Seksel (2004) developed a
program of socialization, training and early education for kittens called Kitten Kindy®."
During this program not only the relation between cat and owner will increase, but
there is also an habituation to veterinary environment in a positive way'. In these
classes the owner can learn about the normal cat’s behaviour in order that they can
understand and avoid future problems'. Generally the classes focus in the appropriate
way to interact and play, but also to understand body posture and cat’s language’.
Nevertheless, some colleagues suggest that during these classes, as the socialization
period has already passed when they start, the advantages need to be more
discussed. But, at least, informative kitten sessions can be organized at the clinic, with
or without the kitten. Animals that are raised by people with knowledge show
appropriate social behaviours and develop less behavioural problems?. Apart from this
“formal” training, the vet should also pass adequate information during the first
consultations and at the waiting room can have posters and leaflets about cat’s
behaviour and needs.

SOCIALIZATION

The socialization period (3 to 8 weeks old) in cats is earlier and shorter when compared
with puppies. But it is a biological window of opportunities where the kitten can learn
how to play, hunt, hygiene and biting/scratching inhibition. This learning procedure is
firstly learned with the mother, but the adequate manipulation by humans will be useful
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to have a confident cat with humans (20mn/day, with positive experiences with women,
men, children). If we don’t use this period to socialize than fear reactions can happen
in the future.

The separation from mother should never happen before 6-8 weeks, because it is
really important what she has to teach to the kittens. It is well studied that cats that are
weaned and separated from mother too early are more reactive and more phobic,
having a higher predisposition to frustration aggression, but also have no bite/scratch
inhibition. The contact with other cats, kittens and other species is also very important
during this phase. But this relation with other species is fragile and can be partial (for
instance the cat can see the black rat as a “friend”, but not the white one). It is important
that the contact is maintained along time.

JUVENILE PERIOD

But the kittens come to the clinic about 8 weeks to start the vaccination and the
socialization period is almost gone. Nevertheless we still have many things to teach. It
is during this period that the cat organizes its territory and develops the affiliative
behaviours within the social group (allogrooming). So, we have to create a secure,
stable and well organized territory with enough resources (see proceedings from the
author about “Environmental Enrichment”). At the same time the owner has to find
some free time to play, being totally forbidden to do it with hands, feet or parts of the
body. Stop playing immediately (negative punishment) if the kitten starts biting or
scratching, and then redirect the behaviour toward a toy or something appropriate to
present it. Cat’s training (“sit”, “lay”, “give me five”, etc) should start now.

Habituation to different type of manipulation is very important. The owner should
associate, in a positive way, the manipulation of ears, mouth, hair and teeth brush, cut
claws, but also handling and holding in different positions. Everything must be done
gradually. The same should be done with different sounds, as the vacuum cleaner.
The habituation to the cat carrier should be done the earliest, as possible, as well as
the experience at the vet must be very positive.

CONCLUSIONS

At the end, how can owners prevent undesired behaviours and have confident cats?
1. Reinforcing the desired behaviour; 2. Ignoring (negative punishment) undesired
behaviour; 3. Guide the undesired behaviour (as predation) to adequate targets (as
toys). Finally the cat’s initiatives should be respected and reinforced (if desired). This
is the reason that the owner needs to understand cat’s body posture to clearly interpret
and understand his own cat. To have a confident cat, the skills need to be taught early
in cat’s life and there is a role for each one of us (from owners to vet, but also the
important role of the kitten’s mother). All together we can work to have more confident
adult cats in the future, making their life easier ensuring its welfare.
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Chronic Stress and Renal Disease in Cats
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INTRODUCTION

Stress is considered to be involved in the majority of behavioural problems in cats?, and
currently it is recognised that chronic stress plays a negative role in the health status of an
individual2. Constant noradrenergic activation leads to an inadequate adrenocortical control
that seems be deeply linked with the evolution of chronic disease3. Specific medical
conditions related to unresolved stress and anxiety are present in almost all veterinary
specialties. Therefore, stress and anxiety can increase the risk of various diseases and
exacerbate many medical disorders.

THE STRESS RESPONSE AND ITS RELATIONSHIP WITH KIDNEY DAMAGE

When an animal is exposed to a stressing stimulus, this immediately starts a response4,
through the activation of the Sympathetic Nervous Systems. The continuous activation of this
system due a situation of chronic stress leads to a constant release of renin by the
juxtaglomerular apparatus. Renin, through the Renin-Angiotensin-Aldosterone System
(RAAS), stimulates the release of Angjotensin Il that leads not only to an increase in cardiac
output but also an increase in peripheral vascular resistence and, consequently, systemic
hypertension. The kidneys are a target organ in the regulation of systemic blood pressure
and the maintenance of its physiological values. The abundant blood flow that each kidney
receives is fully required to maintain an adequate renal function. For this reason the organ
is very sensitive to changes in the blood flowe.

Angiotensin Il has several roles, including the release of aldosterone by the adrenal cortex,
culminating in sodium and water retention by the kidney. The increase of vasopressin (or
antidiuretic hormone) release will also increase water retention® in the distal convoluted
tubule and collecting tubule. Poor excretion of sodium and regulation of fluids, induced by
stress, can lead to a slow recovery of blood pressure values after a stressor stimulus and
contributes to lesions in target organs? (figure 1).

The action of Angiotensin Il in the kidney, causing vasoconstriction of the glomerular
arterioles, is more intense in the efferent arterioles when compared with the afferent. So,
there is an increase in the capillary pressure at the intraglomerular level. The progression of
pathology and the decrease of the glomerular filtration rate is partly due the persistence of
intraglomerular hypertension associated with an increase in transit of macromolecules for
the kidney mesangium that results in a proliferation of cells and the mesangial matrix and
consequent glomerulosclerosis. Simultaneously, the increased processing of Angiotensin |
leads to tubulointerstitial nephritis?’. Therefore, even if the activation of the RAAS has the
objective to regulate sodium levels to minimize the effects on blood pressure, the circulating
levels of Angiotensin Il and Aldosterone can lead to renal and cardiac fibrosis, contributing
to the progression of Chronic Kidney Disease (CKD)8.

Beyond the role of RAAS in renal arterial hypertension and in CKD, the increased
catecholamine release also contributes to the pathophysiology of CKD® and as we all know,
catecholamines are also released as part of stress response.
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NEW EVIDENCES AND CONCLUSION

With all these principles in mind the author’s PhD Dissertation (data not published) hoped to
ascertain  whether Multimodal Environmental Modification (MEMO) can influence
physiological indicators (cortisol and blood accounts) and CKD symptoms (blood pressure,
phosphorus, blood urea nitrogen, serum creatinine, serum alkaline phosphatase) in cats. It
was hypothesized that environmental modification and enrichment would promote changes
in physiological indicators and reduce CKD symptoms. Twenty-eight cats from different
households, with CKD in stage | or Il of the International Renal Interest Society enrolled in
this study. Every cat was fed with the same diet. Clinical reevaluations were done every 2
months during one year. At the middle of the study a training session for the owners
introduced toys, pheromone diffusers and other enrichment techniques for the cats in the
study. The physiological indicators and CKD symptoms were statistically analyzed at the end
of the study. The most important result of this study was the highly clinically and statistically
significant positive alteration of physiological indicators (leucocytes, erythrocytes) and
reduction in CKD symptoms (Systolic Blood Pressure and blood urea nitrogen) after the
introduction of MEMO. MEMO resulted in significant improvement of CKD symptoms and
physiological indicators of stress. This is not to say that stress causes CKD or other cat
pathologies, only that stress reduction plays an adjunctive role in the therapy of some chronic
feline disorders, as Barrow & Jacobs (2002) suggested in humans1,
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Figure 1. Model of kidney damage and hypertension induced by stress and influence of
genetic and environment (adapted from Imumorin et al, 2005)2.
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Environmental Enrichment: Can living conditions lead to cats’ behavioural problems?
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Cats are now living in a restricted environment inside our houses with partial or complete
deprivation of access to the outdoor environment. This outdoor environment is itself a coveted
resource that, when limited, can lead to physical and behavioural disturbances. When
monotonous, unchanging and unchallenging environments provide insufficient mental
stimulation, animals show signs of boredom, often manifesting as abnormal behaviour
patternst. Furthermore, cats living in a restricted environment may not have enough physical
space to allow an acceptable flight distance thereby reducing the cat’s opportunity to retreat.
This situation is exacerbated by an increased density of cats living in the same home. In
general, the presence of other individuals in its territory is not well tolerated, using displays of
aggression to keep the others away2. The owner also promotes the creation of social relations
incompatible with the behavioural nature of cats, not providing, in most of the cases,
conditions to address many of their basic instincts2. Cats organise their territory in a way that
allows them to hunt, feed, rest and eliminate far from other cats. The environment’s balance
can be disturbed by a poor distribution of required zones and resources (food, water, litter
trays)3. The increase of interactions between cats can cause an increase in agonistic
encounters and unwanted behaviours (such as spraying, scratching and aggression)4.

When living and interacting together, cats and humans create a bond5. The number of
interactions is, on average, low but there is a variability in this and also in the types of
interactions presenteds. Owner's expectations of their cats can cause an increase in
pressures, both behaviourally and evolutionary, that can cause welfare issues’. Inadequate
contact with people and uncontrolled access to other cats have been mentioned as stressors
for this speciess.

So, let’s now concentrate on ways to prevent behaviour problems! There are 3 effective ways:
environmental enrichment, introduction of facial pheromones and pharmacological
management with pschycotropics® (this last topic will not be covered in this lecture).
Environmental enrichment is constituted by all measures that make the environment where
the cat lives more stimulating® and that allow the manifestation of characteristic behaviours
of the species2. The goal of environmental enrichment is to decrease the perception of possible
threats present in the household, and consequently decrease the activation of stress
responsel®. As methods of environmental enrichment, the following guidelines are
recommended:

1. Littertray: the available litter tray should be big enough3 to allow the cat toturn around
inside, getting in and out without any problem. Usually it is recommended to have at
least one and a half the cat’s size. The majority of cats prefer a fine (like sand) litter1t
and it is recommended to have, at least, one litter tray per cat plus one extra. They
should be distributed throughout the territory and not all concentrated in the same
room. They should be located in quiet, easy access places. The litter trays should have,
if possible, two different access points to avoid the feeling of entrapment3, and far
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from noisy machines such as washing machines. Cats usually prefer open litter trays,
with simple litter without any odour. Litter trays must as clean as possible.

2. Food and water: the feeding station should ensure that all cats from the same
household have access, with an individual food and water bowl, being available ad
libitum3 Cats in the wild hunt between 100 and 150 times per day, over a period of 6
to 8 hours2. This behaviour is represented by the typical feline feeding pattern of 10 to
20 small meals over 24 hours. Having one food bowl per cat in different places, helps
avoid problems of bullying between cats. The existence of multiple feeding stations, at
different heights and in quite locations, allows cats to eat in a calm way without
stressti. For that reason, the number of food and water bowls should be, at least, the
same number as cats in the household. Both food and water bowls should be spread
in different rooms of the household, in order to ensure access to these essential
resources. Food and water bowls should not be side to side, and never close to the
litter tray!

Wet food is a way to increase a cat’s water intake. An electric fountain allows access
to running water. The water bowls should be wide and not too deep. The cats should
be given the option to choose between dry and wet food in separate bowls, instead of
substituting the usual diet with a new one, allowing the animal to express their
preferences. If the cat refuses wet food, or the owner prefers not to feed wet food,
other ways to increase water intake should be investigated (fountains, drop by drop
taps, change the type of water bowl or even the material).

One very efficient technique of cognitive and environmental enrichment for cats, is
hiding or complicating the access to a type of food that they like (with a strong odour).
The hiding place should not be so difficult, especially in first uses of this enrichment,
otherwise it will cause more frustration and, consequently, more anxiety to the animal.
Interactive toys and food dispensers are also recommended??.

3. Physical Environment, Hiding Places and Flight Spot: every cat needs to have access
to a resting place, where it can be isolated from the rest of the group (including from
humans). In this resting territory, a hiding place should be available (can be a simple
card box, a shelf, a drawer). This is an important mechanism for decreasing stress,
allowing the cat to cope with situations that it considers a threat. Cats have a clear
preference for vertical height, because this give better control of their territory and,
consequently, a greater feeling of security and less anxiety. Usually, cats feel more
secure when they are higher than the “predator” or environmental threat13. A cat tree
with different surfaces levels can be recommended. A shelf, top of a cabinet, beds or
sofas, can also be used. Baskets, cloth or blankets are very much appreciated by cats,
requiring an individual area for each animal3.

We should also consider that every cat always needs to have a flight spot that ensures
less confrontation with threats, and from where they can withdraw and flight.
Scratching posts allow to the cat not only to use its claws, exteriorising and maintaining
them, but is also a way of territory marking, thus a behavioural need. The post should
be placed in a visible spot, close to the place where the spend most of their time,
especially close to their resting place (generally where cat goes after waking up). In
general, the favourite posts are those that cut up and tear easily: ropes, mat, carpet,
tree trunk, paperboardil. In summary, the physical environment should always provide
the possibility for the cat to climb, scratch, hide and rest. We need to keep in mind that
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cats tend not to aggregate in groups, preferring isolation. Felines that cohabit in the
same household must have respective areas that allow them to “flight” from each
other.

4. Play and games: Toys available should stimulate their predatory instinct, with fast
movements, such as “fishing rods”, “moving” rats, aluminium foil balls, among others3.
Forming a routine of physical contact with humans when young kittens will be
beneficial because it creates a level of tolerance to contact with the owner. The
guardian should dedicate some of his daily time to providing play and games with the
cat, in order to promote physical exercise (with obvious consequences on decreasing
stress). Also, and very importantly, it creates an affiliative link with the rest of the social
group, where the owner could be also included. Play should allow cat to express natural
predatory behaviour but directed to targets well selected by the owner. Therefore, we
should never recommend owners play with their cats with hands or feet.

5. Pheromones: pheromonotherapy is an essential tool for the management of several
behavioural problems related to stress and anxiety in cats*°. Pheromones are volatile
fatty acids released by different areas of the body that transmit information highly
specific between individuals from the same species. Cats naturally use this type of
chemical and odoriferous communication in several and varied situation. Facial
pheromones are released in appeasing and satisfaction situations, for example during
mutual grooming. The F3 fraction from the facial pheromone allows the cat to
distinguish what is familiar, being deposited in objects and spaces where they rub their
heads!4. Ceva Sante Animale (Libourne, Franca) created a synthetic analogue of the
facial pheromone that is naturally released by cats, called Feliway®. It has reduced the
manifestations of behaviour related to anxiety in cats. Its effect and efficacy have been
scientifically proven in several published papers. This product also helps the cat to
identify the individuals from its social group. It can be used for the arrival of new
members to the family (cat, dog, baby, etc).

Owners may also consult the internet, after seeking information from their veterinarian. We
should tell the owners that this information needs to always be scientifically validated and
properly filtered. One well renowned website and with useful information is www.indoorcat.org.
It's better that we give provide appropriate websites, because we all know that every owner
will go and consult Dr. Google.

If we decrease surrounding stress, improving the cat’s quality of life and animal welfarels
through the implementation of therapeutic strategies that decrease the noradrenergic
activation1o, surely we will decrease the risk and manifestation of pathologies (including
behaviour and many others)15.
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Feline Psychogenic Alopecia
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INTRODUCTION

Repetitive behaviour can have various medical causes, but when the problem is not medical it
can have several different aetiologies. The behaviour can be a normal part of the animal’s
behavioural repertoire, it can be environmentally induced (boredom, anxiety, among others) or
it could be conditioned. Alternately, the problem might be medical (here the concept of
medical, means organic disease, but behaviour which includes brain that is also an organ is
also medical or organic. Therefore, the distinction between medical and behavioural helps us
to differentiate between the two; but remember that we cannot split the animal into pieces
taking off the brain and call behaviour problems as non-medical). For example, we can have a
dermatology lesion (focal dermatologic pathology in the paw) that causes pruritus to the
animal, which the owner then reinforces when trying to stop. Even when you start treating the
dermatologic problem, you’ll also likely need a behavioural approach for behavioural
modification. But it can happen also the other way around. The cat could be very anxious and
start overgrooming (the mechanism will be explained below) leading to development of skin
pathology. Therefore, the approach to treat a repetitive behaviour can involve both “medical”
and behavioural approaches. Garner (2006) defined repeated motor patterns that are uniform
and where the focus appears to be on performance of the motor pattern itself, as
stereotypies!. Stereotypy describes a repetitive, ritualised, out-of-context locomotor behaviour.
A different definition is presented for a compulsive behaviour that results from a fixation on a
goal and non-locomotor related. Compulsive behaviours can range from staring at an object to
very complicated rituals involving a high level of cognition, that is displayed out of context,
exaggerated or sustained. Hewson and Luescher (1996) defined compulsive behaviour as
“behaviours that are usually brought on by conflict, but that are subsequently shown outside of
the original context. The behaviours might share a similar pathophysiology (e.g. changes in
serotonin, dopamine and beta-endorphin systems)”.2

BIOLOGY OF THE CONDITION

Compulsive disorder (CD) arises as a result of a pathological process in the central nervous
system. Little is known about the aetiology of obsessive-compulsive disorder (OCD) in humans
and the evidence that this is the same disorders in dogs is circumstantial. Most evidence of
pathophysiological mechanisms came from pharmacological studies. High dosage of
dopaminergic drugs (such as amphetamine) induce stereotyped behaviour in animals, while
dopamine antagonists (haloperidol) supress the stereotypical behaviours. Some authors
suggest that beta-endorphin antagonists may be at least temporarily effective in suppressing
compulsive behaviour4s. There is a positive response in human patients with OCD to treatment
with serotonin re-uptake inhibitors (SSRIs), while serotonin receptors agonists can exacerbate
symptoms of compulsion. Based on this human evidence, veterinary behavioural medicine has
been strongly influenced by the comparison made between compulsive disorders in animals
with OCD in man. Nevertheless, even though compulsive disorder in animals and OCD in
humans have some similarities, regarding ritualisation and repetition of behaviour, human OCD
involves thoughts, preoccupations and attempts at rationalisation. In humans these behaviours
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can involve cognitive or physical rituals, and there is a discussion among different authors if
this condition does have or not have cognitive components that would be considered an
obsession. But, to avoid further discussion, we’ll consider that animals do not obsess, and
that these are compulsive disorders (CD). As seen previously by the definition presented
before, a CD predicts that the compulsive behaviour is first shown in a specific conflict
situation that can be prolonged and/or repeated. This situation can be generalised to other
contexts in which the animal has a high level of arousal. This can lead to cases where the
animal presents the compulsive behaviour constantly except when eating, drinking or sleeping
and may, in very extreme cases, interfere with survival behaviours. Differences in the
presenting signs of CD will vary between individuals. The link to explain why CD develops in
animals is related to the coping strategy that a specific animal uses during arousal or
anticipation. In some animals, if the outcome from an arousal stimulus or anticipation is less
rewarding, or never happens, then it will become a frustration. Frustration and fear are
negative emotional experiences that involve anxiety but are essentially the same emotional
state in animals. Generally, animals cope with arousal, anticipation and frustration and do not
develop problems. Whenever an animal is in a situation of frustration or motivational conflict,
it is normal to perform a conflict behaviour, but this behaviour is only shown in conflict
situations. In contrast, in CD the conflict behaviour is shown in situations in which there is no
outside stimulus inducing it. CD starts when the animal discovers that the repetition of a
behaviour produces a reduction in arousal and frustration. This is the reason why usually the
ritualised behaviour is one that the animal is already highly motivated to perform. It can
correspond to a displacement or self-appeasing behaviour or escape behaviour, arising from
species- or breed-specific behaviour, or a behaviour that was learned through previous
intermittent reinforcement (for instance by the owners). Once ritualised, the compulsive
behaviour is a powerful self-rewarding system. CD in cats are generally associated with the
repetition or exaggeration of self-maintenance behaviours such as grooming, sucking or self-
mutilation. In this presentation we will concentrate only in overgrooming behaviour that leads
to alopecia.

RISK AND UNDERLYING FACTORS

1) Environment Factors

Cats are highly reliant and depend on their ability to control and use the resources in their
environment. There is a strong need to hunt, feed and perform self-maintenance behaviours
during each day, at specific time intervals. When a cat cannot control its environment (e.g. a
social conflict with another cat, or separation related problems), the resources are not
available at expected times, or there is a lack of stimuli, then stress, frustration or conflict may
lead to the start of a CD. A disease that increases stress or irritability can also contribute to
CD. But environmental factors are extremely important for every behavioural problem in cats,
especially for CD. This disorder is frequently associated with the lack of ability to perform
normal behaviours combined with social stress (secondary to competition and conflict). For
instance, grooming can be exacerbated as a substitute for hunting or the territory
maintenance.

2) Genetic susceptibility linked with breed

Pure-breed Oriental cats, especially Burmese and Siamese show higher rates of wool-sucking
and self-mutilation, but recently created breeds (e.g. Bengal cats) also appear to be at risk.
This fact cannot be simply related to genetic predisposition as these cats are often reared in
“non-domestic” situation such as a cattery. A possible lack of socialisation and interaction with
common domestic stimuli can develop fear and anxiety problems that in adulthood manifest in
different ways, one of which could be CD. A lack of space and stimulation is also a risk factor in
Bengal cats.
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3) Physical stimuli

As mentioned in the introduction, a physical lesion (such as skin) or irritation (such as allergy or
neuropathic pain), may trigger CD. Although not proven, it is assumed that the stress
associated with a lesion or irritation can be a first trigger for an already susceptible cat.

4) Conditioning

Compulsive behaviours can be reinforced by owner attention or, at least, may condition normal
conflict behaviours to a level that appears compulsive. If the compulsive behaviour is only
present when the owner is around (or always that he is not around), then this is suggestive of a
conditioned behaviour.

DIAGNOSIS

As a syndromic diagnosis, it is essential that other aetiological diagnoses be considered as a
first essential step. So, a medical assessment is very relevant to rule out neurological,
dermatological or other medical pathologies that produce similar signs or that can co-exist in
the same animal with CD. A complete physical examination with a basic neurological
examination is required. In addition, prior to use of drugs the medical investigation should
include: complete blood cell count, blood chemistry profile and possibly urinalysis. Imaging and
other investigations (such as thyroid profile, dermatological tests, allergy testing, a complete
neurological examination) may be required depending on the specifics. A trichogram should
also be performed. When alopecia is secondary to deliberate grooming, the hairs will feel
sharp when compared to normal hair touch. The reason for that feeling is that the tips have
been taken off and the microscopic examination on a trichogram will confirm the state of the
hair tips. Another sign of psychogenic alopecia is that the hair loss is restricted to parts of the
body that can be reached by the tongue. Differential diagnoses should include: parasitism
(from fleas to notoedric mange), staphylococcal furunculosis, dermatophytosis, endocrine
dysfunction and allergic skin pathology, as well as localised or referred pain. Feline idiopathic
cystitis can also be a reason for an alopecia in the perineal area with hair loss in the groin or
abdomen. Feline hyperaesthesia may be associated with an acute onset of self-biting and hair
pulling but other signs can help to differentiate from compulsive over-grooming. Psychogenic
alopecia should only be considered when all the other medical causes have been eliminated.
However, we must keep in mind that stress can lead to both exacerbation of auto-immune
disease or allergy or cause immune depression, which can lead to a cycle. For instance, licking
can worsen many dermatological lesions, resulting in an itch-lick cycle, and licking can persist
much longer even after the original dermatological cause has been removed.®

TREATMENT

The treatment consists of 3 main steps: a) Environmental enrichment - to change the animal’s
environment and social interactions, removing (if possible) triggers and giving more
consistency; b) Behavioural modification - avoiding every type of interactive punishment and
increasing exercise, play and cognitive activities (from training basic commands to cognitive
play to fill a greater proportion of his time and energy budget); ¢) Drug therapy - in most cases.

1) Environmental Enrichment

Since stress and anxiety are inter-related with CD, and particularly to psychogenic alopecia,
triggers should be identified (based in the history) and removed (when possible). If it is
impossible to remove the trigger, then desensitisation and counterconditioning is required as
behavioural modification. Improving the cat’s living environment is vital. Increasing the range of
activities available for the cat and maintaining cognitive stimulation with interesting toys
available and provided on a rotational basis. Food-dispensing toys may satisfy a cat’s
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motivation to hunt. The relationship between cats from the same household, as well as the
relationship with the owners, must be properly assessed, so that underlying psycho-social
stress may be removed or at least alleviated. Nevertheless, an adequate interaction with
owners is required, as well as opportunities for play.

Dr. Buffington presented an environmental enrichment program referred to as Multimodal
Environmental Modification (MEMO) that was used as therapy for cats with idiopathic cystitis?.
MEMO resulted in a significant decrease of clinical signs, as well as signs of anxiety and a
tendency to reduce aggressive episodes. This program provides environmental enrichment
tailored to minimize environmental stress that can lead to conditions as feline idiopathic
cystitis?. So, if for treatment of psychogenic alopecia we need to decrease stress, then MEMO
should be recommended. MEMO advocates evaluating and optimising four key resources that
can generate stress and anxiety: food, water, litter trays and resting/hiding places.
Pheromonatherapy has been suggested as another useful tool to decrease perception of
threats and increase the perception of safety within the household.

2) Behavioural modification

Highly structured interactions (as command-response-reward) should be used to avoid casual
interactions. Obedience sessions allow for consistent interaction and can be very stimulating
for the cat (depending on the reward, motivation, intensity and frequency of each session). This
should be provided regularly and consistently throughout the day. The owner should also play
with toys and the training sessions can have some tricks, such as retrieving a ball, using
clicker-training. Punishment must never be used. It is aversive, unpredictable, leads to more
stress and anxiety, and can generate undesired associations. An alternative that could be used
is response substitution. When the cat engages in the inappropriate behaviour a noise might
be used to stop this behaviour, immediately followed by a command and the animal rewarded
for obeying the command.

3) Drug therapy

Pharmacotherapy is indicated in cases of compulsive self-mutilation or severe self-grooming. A
reason not to delay the use of pharmacological treatment is that the longer the behaviour has
been going on, the less effective its use is8. Fluoxetine (0.5-1mg/kg PO gq24h), clomipramine
(0.25-0.5-1mg/kg PO g24h - dose increase depending on the result), sertraline (0,5mg/kg PO
g24h, during 6 to 8 weeks and then could be increased to 1mg/kg PO q24h) and paroxetine
(0,5mg/kg PO g24h, during 6 to 8 weeks and then could be increased to 1mg/kg PO gq24h)
have proven effective as supportive treatment to behavioural modification and environmental
modification. Tricyclics other than clomipramine are highly unlikely to have sufficient efficacy in
psychogenic alopecia, as they have a weaker effect on serotonin reuptake. As compulsive
behaviour, when established, can be performed even without a high arousal or high states of
anxiety, anxiolytic drugs alone are generally insufficient. Drug results should be assessed after
4 to 8 weeks. The owner should closely track the number and severity of self-grooming bouts
(since the beginning). If there is no improvement, the drug therapy may be changed, the dose
may be increased, or combined poly pharmacology be considered. A successful drug therapy
will produce about 70% decrease of the compulsive behaviour. After a period of 6 to 8 weeks
without further over-grooming, a drug discontinuation plan can start. Weaning of the drug
should be very gradual, starting with 75% of the dose for 2 weeks, then 50% for 2 weeks and
25% of the dose for 2 more weeks. This dose can be maintained for an extra 3 weeks, every
other day, before being completely discontinued. During the weaning plan, if the behaviour
reappears, the dose should be increased to the previous level that was effective for more 2 to
4 weeks before restarting the weaning, Be cautious of a possible rebound effect, where the
compulsive disorder may reappear worse than before, due a sudden or too fast discontinuation
of the drug. Some animals will need the medication for life. This can be seen as a chronic
disease. Owner compliance is vital to the success of the treatment, but the outcome of the
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treatment can be negatively affected by problem duration®. The earlier the treatment starts, the
better the results.
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People can experience a reduction in stress by having cats as part of their social structure and
cats can benefit due to the plentiful food, shelter and social interactions involved?. Both people
and animals can benefit from a social relationship between species2345, but is the actual
human lifestyle compromising the cat's welfare and quality of life? The major role of the
veterinarians is to assure the well-being of animals “relieving suffering, whether it is related to
physical or emotional pain”é, as stated by Beaver and colleagues (2004). “Does it matter to the
animal?” is the first question that should be asked when assessing any animal’s quality of life.
In 2007, a panel of experts proposed that a first step towards assessing a species quality of
life and welfare would be the establishment of an ethogram and definition of the behaviours
consistent with optimal quality of life for that individual species?. With this in mind, a complete
understanding of feline behaviour is important when evaluating the cat’s wellbeing. Correct
interpretation of behaviour will allow seeing changes in behaviour that can be good indicators
of fear, frustration, or pain8. Some behaviours may be so strongly motivated as to constitute a
"need". Odendaal (1994) defined needs in terms of their effect on quality of lifes. If a
behavioural need arises, then it is important that the environment provided allows for that
need to be met. Are this cat’s behavioural needs being ensured currently in the majority of
households?

Pet cats are now living in a restricted environment inside our houses with partial or complete
deprivation of access to the outdoor environment. This outdoor environment is itself a coveted
resource that, when limited, can lead to physical and behavioural disturbances. When
monotonous, unchanging and unchallenging environments provide insufficient mental
stimulation, animals show signs of boredom, often manifesting as abnormal behaviour
patterns10, The absence of activity and environmental enrichment are major causes of stress.
Furthermore, cats living in a restricted environment may not have enough physical space to
allow an acceptable flight distance thereby reducing the cat’s opportunity to retreat. This
situation is exacerbated by an increased density of cats living in the same home. Group
housing of cats is seen in both shelter situations and in personal homes. Usually these cats are
not related, are neutered and cannot migrate!t. Wolfle (2000) suggested that for some social
species (such as some rodents, dogs and non-human primates) companionship is often
considered the most important need to achieve well-being!2. But, in its wild nature, cats are
solitary hunters13. In general, the presence of other individuals in a cat’s territory is not well
tolerated, the cat uses displays of aggression to keep the others away!4. The owner also
promotes the creation of social relations incompatible with the behavioural nature of these
animals, not ensuring, in most of the cases, conditions to address many of their basic
instincts14. Cats organize their territory in a way that allows them to hunt, feed, rest and
eliminate far from other cats15. The existence of protected isolation and elimination areas is
crucialt3. The space reduction affects each individual in a different way, according to their
respective distance and isolation needs. The environment’s balance can be disturbed by a poor
distribution of required zones and resources (food, water, litter trays)i5. The increase of
interactions between cats can cause an increase in agonistic encounters and unwanted
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behaviours (as spraying, scratching and aggression)?6.

After identifying the major stressors that influence cat’s welfare, one could think that owners
are evil. But a possible reason is totally different: owners simply don't know their cat’s
behavioural needs. Da Graca Pereira and colleagues (2014) in their study showed that owners
had a lack of information about their cat’'s behavioural needs??. But, worse than this, another
conclusion from the same study was that, when compared with veterinarians in certain
categories of cat’s behavioural needs, veterinarians and owners were at the same knowledge
levell?. So, there is a long way to change the life-style of cats, as we need to change scholar
curricula and also give educative/informative training for owners?7.

One of the major stressors identified in cats are its toilets. And there are many details that
make the difference by the cat’s perspective. Some of the characteristics of a good litter tray
are presented in this abstract, and during the lecture the author will show some signs to
identify if the cat is enjoying its toilet or not. The available litter tray should have a size large
enough1s, that allows the cat to turn around inside, getting in and out without any problem.
Usually is recommended to have at least one and a half the cat’s size. The majority of cats
prefer a thin (like sand) litter'® and is recommended to have, at least, one litter tray per cat
plus one extra or another possible rule is: “a cleaned toilet for each cat, in enough number,
giving the chance to all cats to use one, if they need it, at the same time”. The litter trays
should be dispersed by the territory and not all concentrated in the same room. Each should be
located in a place of easy access and quiet, if possible with two diferent accesses to avoid the
feeling of closurel®, and far from noisy equipment such as washing machines. Cats usually
prefer opened liter trays, with simple litter without any odour, but preference test can be
performed. That is, giving the cat the option to choose what it prefers. Hygiene must be
guaranteed according to the use of the litter tray, but the tray must be as clean as possible.

If we decrease the surrounding stress, improving quality of life and animal welfarel® throught
the implementation of therapeutic strategies that decrease the noradrenergic activation2o,
surely we will decrease the risk and manifestation of pathologies (including behaviour and
many others)19,
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Noise reactivity: Diagnose and Treatment

Goncalo da Graca Pereira
DVM, MsC, PhD, Dip ECAWBM (BM), Dip ECAWBM (AWSEL)
Center for Animal Knowledge (Centro para o Conhecimento Animal); Escola Superior
Agraria de Elvas, Instituto Politécnico de Portalegre; CECA-ICETA, Universidade do Porto
Lisboa, Portugal, ggp.vet@gmail.com

Introduction

Anxiety disorders, fear and phobias are among the most common behavioural problems of
companion dogs. These problems include generalized anxiety, separation related problems and
phobias of specific stimuli such as storms, fireworks, or other noises. In each of these disorders,
affected dogs exist in a state of heightened arousal and distress. They may cause damage to
their surroundings or themselves as an expression of their anxiety. As such, anxiety disorders
represent an important welfare issue for affected dogs and may negatively impact the human-
animal bond, becoming one of the major reasons for relinquishment of animals to shelters.

There are many possible causes for anxiety disorders and reactive behaviours to different stimuli.
Among other causes, the following are the most common: a) insufficient socialization (including
impossibility to express normal behaviour and/or unpredictable social interactions); b) Central
Nervous System fear pathways unregulated; ¢) Traumatic event (including severe or frequent
positive punishment); d) Genetic predisposition; e) Pain (or other medical issues) and f) Cognitive
decline.

Signs of light fear (subtle and commonly not understood as fear by the owners) to severe
uncontrollable fear (know as phobias) are common causes of referral to behavioural practices.
The most commonly reported reactivity is to noise (also known as sound phobia), being fireworks
and thunderstorms the most common triggers. Sometimes, separation anxiety in dogs, can have
its origin in sound phobias.

Assessment and Diagnose
We can consider 2 different phases that each animal can arrive to our consultation. To make it
easier, it will be considered phase 1 and phase 2.

Phase 1

The animals show signs of fear only when expose to a specific noise. During this event tries to
hide. Usually, predicting the events, can engage in a copying strategy to control the behavioural
expression of its emotional state.

Phase 2

Fear becomes more severe and the avoiding or predicting strategies fail. The sound is now
experienced in a sensitising context that will lead to more serious complications. From these
complications there are 2 that are very important. The first one is the excessive sensitivity to
sounds, especially the unexpected ones. The other important complication is the generalisation
that can occur in this phase. The generalisation can be related to individual sounds, but also to
contexts and predictive cues associated to this trigger. These complications result in disruption
of the daily life of the animal (and its owner).

It is really important to keep in mind that any phase 1 can progress to phase 2. Unexpected

exposure, altering access to hiding places, impossibility to control the exposure, are some of the
factors that can influence this progression.
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Management of noise related behaviour problems

The aim of managing this behavioural problem is supporting the animal to develop coping
strategies. To make good management it is required a not simply environmental management
(guarantee always access to hiding places or refuges), but also alterations in human interaction.
Owners should never use positive punishment or even force the animal to the face the sound
that develops the fear signs. Instead, owners should act as a role model, as not bothered with
the sounds and not worried. Ignoring the fearful animal is also something inadequate, but still
being recommended. Giving support and asking for an alternative and incompatible behaviour
(previous trained with positive reinforcement) will help the animal to move its emotional state to
a positive one.

Treatment
Treatment is based in 3 strategies: behavioural modification, pharmacological intervention and
pheromonetherapy.

Behavioural modification

Dessensitization and counter conditioning is the basis to treat this animals. However the
knowledge of clients to apply an adequate plan is usually low. Thus, making sure the client
understand exactly all the steps and have someone (trustable animal trainer or a behaviourist)
to support the behaviroural modification plan. There are many limitations in the treatment, and
every step must be well previously thought to guarantee no mistakes can happen.

Pharmacological intervention
Drugs are appropriate when there is generalization, complications, cognitive imparement,
affected welfare and the inducing event may cause a relapse or worsening of the problem.

Never use acepromazine as it increases in the sound sensitivity and reduces the escape
response, but also can cause disorientation and confusion, including potentially disinhibiting
aggression. In the short term medication, benzodiazepines can be recommended (diazepam or
alprazolam being the most suitable). There are advantages in its use: amnesic effect, anxiolytic
properties and dose related sedation. However some animals can experience a paradoxic effect
with an increase of excitability, disinhibition and impair learning. Transmucosal medetomidine
(Sileo®) has been used with very good results around the world,and is a great option to use when
owners can apply it correctly.

In long term medication, Selegiline or Sertraline can be used. Selegiline can be used when there
are patterns of behaviour that are inhibited or avoidant. Seleigline is also useful in cases with
profound generalization or high level of sensitivity. Sertraline is indicated also with high level of
sensitivity and may be useful when the predominant feature is anxiety or significant panic
elements.

Pheromonetherapy

Pheromones can play a long term in long term treatment approaches. Adaptil® or Feliway® can
increase the appeasing qualities of the environment supporting the behavioural modification
plan.

£
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Conclusions
From welfare perspective and quality of life, these animals deserve appropriate management
and/or treatment. When left without intervention, these conditions can get worsen.
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INTRODUCTION

Repetitive behaviour can have various medical causes, but when the problem is not medical it
can have several different aetiologies. The behaviour can be a normal part of the animal’s
behavioural repertoire, it can be environmentally induced (boredom, anxiety, among others) or
it could be conditioned. Alternately, the problem might be medical (here the concept of
medical, means organic disease, but behaviour which includes brain that is also an organ is
also medical or organic. Therefore, the distinction between medical and behavioural helps us
to differentiate between the two; but remember that we cannot split the animal into pieces
taking off the brain and call behaviour problems as non-medical). For example, we can have a
dermatology lesion (focal dermatologic pathology in the paw) that causes pruritus to the
animal, which the owner then reinforces when trying to stop. Even when you start treating the
dermatologic problem, you’ll also likely need a behavioural approach for behavioural
modification. But it can happen also the other way around. The cat could be very anxious and
start overgrooming (the mechanism will be explained below) leading to development of skin
pathology. Therefore, the approach to treat a repetitive behaviour can involve both “medical”
and behavioural approaches. Garner (2006) defined repeated motor patterns that are uniform
and where the focus appears to be on performance of the motor pattern itself, as
stereotypies!. Stereotypy describes a repetitive, ritualised, out-of-context locomotor behaviour.
A different definition is presented for a compulsive behaviour that results from a fixation on a
goal and non-locomotor related. Compulsive behaviours can range from staring at an object to
very complicated rituals involving a high level of cognition, that is displayed out of context,
exaggerated or sustained. Hewson and Luescher (1996) defined compulsive behaviour as
“behaviours that are usually brought on by conflict, but that are subsequently shown outside of
the original context. The behaviours might share a similar pathophysiology (e.g. changes in
serotonin, dopamine and beta-endorphin systems)”.2

BIOLOGY OF THE CONDITION

Compulsive disorder (CD) arises as a result of a pathological process in the central nervous
system. Little is known about the aetiology of obsessive-compulsive disorder (OCD) in humans
and the evidence that this is the same disorders in dogs is circumstantial. Most evidence of
pathophysiological mechanisms came from pharmacological studies. High dosage of
dopaminergic drugs (such as amphetamine) induce stereotyped behaviour in animals, while
dopamine antagonists (haloperidol) supress the stereotypical behaviours. Some authors
suggest that beta-endorphin antagonists may be at least temporarily effective in suppressing
compulsive behaviour4s. There is a positive response in human patients with OCD to treatment
with serotonin re-uptake inhibitors (SSRIs), while serotonin receptors agonists can exacerbate
symptoms of compulsion. Based on this human evidence, veterinary behavioural medicine has
been strongly influenced by the comparison made between compulsive disorders in animals
with OCD in man. Nevertheless, even though compulsive disorder in animals and OCD in
humans have some similarities, regarding ritualisation and repetition of behaviour, human OCD
involves thoughts, preoccupations and attempts at rationalisation. In humans these behaviours
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can involve cognitive or physical rituals, and there is a discussion among different authors if
this condition does have or not have cognitive components that would be considered an
obsession. But, to avoid further discussion, we’ll consider that animals do not obsess, and
that these are compulsive disorders (CD). As seen previously by the definition presented
before, a CD predicts that the compulsive behaviour is first shown in a specific conflict
situation that can be prolonged and/or repeated. This situation can be generalised to other
contexts in which the animal has a high level of arousal. This can lead to cases where the
animal presents the compulsive behaviour constantly except when eating, drinking or sleeping
and may, in very extreme cases, interfere with survival behaviours. Differences in the
presenting signs of CD will vary between individuals. The link to explain why CD develops in
animals is related to the coping strategy that a specific animal uses during arousal or
anticipation. In some animals, if the outcome from an arousal stimulus or anticipation is less
rewarding, or never happens, then it will become a frustration. Frustration and fear are
negative emotional experiences that involve anxiety but are essentially the same emotional
state in animals. Generally, animals cope with arousal, anticipation and frustration and do not
develop problems. Whenever an animal is in a situation of frustration or motivational conflict,
it is normal to perform a conflict behaviour, but this behaviour is only shown in conflict
situations. In contrast, in CD the conflict behaviour is shown in situations in which there is no
outside stimulus inducing it. CD starts when the animal discovers that the repetition of a
behaviour produces a reduction in arousal and frustration. This is the reason why usually the
ritualised behaviour is one that the animal is already highly motivated to perform. It can
correspond to a displacement or self-appeasing behaviour or escape behaviour, arising from
species- or breed-specific behaviour, or a behaviour that was learned through previous
intermittent reinforcement (for instance by the owners). Once ritualised, the compulsive
behaviour is a powerful self-rewarding system. CD in cats are generally associated with the
repetition or exaggeration of self-maintenance behaviours such as grooming, sucking or self-
mutilation. In this presentation we will concentrate only in overgrooming behaviour that leads
to alopecia.

RISK AND UNDERLYING FACTORS

1) Environment Factors

Cats are highly reliant and depend on their ability to control and use the resources in their
environment. There is a strong need to hunt, feed and perform self-maintenance behaviours
during each day, at specific time intervals. When a cat cannot control its environment (e.g. a
social conflict with another cat, or separation related problems), the resources are not
available at expected times, or there is a lack of stimuli, then stress, frustration or conflict may
lead to the start of a CD. A disease that increases stress or irritability can also contribute to
CD. But environmental factors are extremely important for every behavioural problem in cats,
especially for CD. This disorder is frequently associated with the lack of ability to perform
normal behaviours combined with social stress (secondary to competition and conflict). For
instance, grooming can be exacerbated as a substitute for hunting or the territory
maintenance.

2) Genetic susceptibility linked with breed

Pure-breed Oriental cats, especially Burmese and Siamese show higher rates of wool-sucking
and self-mutilation, but recently created breeds (e.g. Bengal cats) also appear to be at risk.
This fact cannot be simply related to genetic predisposition as these cats are often reared in
“non-domestic” situation such as a cattery. A possible lack of socialisation and interaction with
common domestic stimuli can develop fear and anxiety problems that in adulthood manifest in
different ways, one of which could be CD. A lack of space and stimulation is also a risk factor in
Bengal cats.
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3) Physical stimuli

As mentioned in the introduction, a physical lesion (such as skin) or irritation (such as allergy or
neuropathic pain), may trigger CD. Although not proven, it is assumed that the stress
associated with a lesion or irritation can be a first trigger for an already susceptible cat.

4) Conditioning

Compulsive behaviours can be reinforced by owner attention or, at least, may condition normal
conflict behaviours to a level that appears compulsive. If the compulsive behaviour is only
present when the owner is around (or always that he is not around), then this is suggestive of a
conditioned behaviour.

DIAGNOSIS

As a syndromic diagnosis, it is essential that other aetiological diagnoses be considered as a
first essential step. So, a medical assessment is very relevant to rule out neurological,
dermatological or other medical pathologies that produce similar signs or that can co-exist in
the same animal with CD. A complete physical examination with a basic neurological
examination is required. In addition, prior to use of drugs the medical investigation should
include: complete blood cell count, blood chemistry profile and possibly urinalysis. Imaging and
other investigations (such as thyroid profile, dermatological tests, allergy testing, a complete
neurological examination) may be required depending on the specifics. A trichogram should
also be performed. When alopecia is secondary to deliberate grooming, the hairs will feel
sharp when compared to normal hair touch. The reason for that feeling is that the tips have
been taken off and the microscopic examination on a trichogram will confirm the state of the
hair tips. Another sign of psychogenic alopecia is that the hair loss is restricted to parts of the
body that can be reached by the tongue. Differential diagnoses should include: parasitism
(from fleas to notoedric mange), staphylococcal furunculosis, dermatophytosis, endocrine
dysfunction and allergic skin pathology, as well as localised or referred pain. Feline idiopathic
cystitis can also be a reason for an alopecia in the perineal area with hair loss in the groin or
abdomen. Feline hyperaesthesia may be associated with an acute onset of self-biting and hair
pulling but other signs can help to differentiate from compulsive over-grooming. Psychogenic
alopecia should only be considered when all the other medical causes have been eliminated.
However, we must keep in mind that stress can lead to both exacerbation of auto-immune
disease or allergy or cause immune depression, which can lead to a cycle. For instance, licking
can worsen many dermatological lesions, resulting in an itch-lick cycle, and licking can persist
much longer even after the original dermatological cause has been removed.®

TREATMENT

The treatment consists of 3 main steps: a) Environmental enrichment - to change the animal’s
environment and social interactions, removing (if possible) triggers and giving more
consistency; b) Behavioural modification - avoiding every type of interactive punishment and
increasing exercise, play and cognitive activities (from training basic commands to cognitive
play to fill a greater proportion of his time and energy budget); ¢) Drug therapy - in most cases.

1) Environmental Enrichment

Since stress and anxiety are inter-related with CD, and particularly to psychogenic alopecia,
triggers should be identified (based in the history) and removed (when possible). If it is
impossible to remove the trigger, then desensitisation and counterconditioning is required as
behavioural modification. Improving the cat’s living environment is vital. Increasing the range of
activities available for the cat and maintaining cognitive stimulation with interesting toys
available and provided on a rotational basis. Food-dispensing toys may satisfy a cat’s
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motivation to hunt. The relationship between cats from the same household, as well as the
relationship with the owners, must be properly assessed, so that underlying psycho-social
stress may be removed or at least alleviated. Nevertheless, an adequate interaction with
owners is required, as well as opportunities for play.

Dr. Buffington presented an environmental enrichment program referred to as Multimodal
Environmental Modification (MEMO) that was used as therapy for cats with idiopathic cystitis?.
MEMO resulted in a significant decrease of clinical signs, as well as signs of anxiety and a
tendency to reduce aggressive episodes. This program provides environmental enrichment
tailored to minimize environmental stress that can lead to conditions as feline idiopathic
cystitis?. So, if for treatment of psychogenic alopecia we need to decrease stress, then MEMO
should be recommended. MEMO advocates evaluating and optimising four key resources that
can generate stress and anxiety: food, water, litter trays and resting/hiding places.
Pheromonatherapy has been suggested as another useful tool to decrease perception of
threats and increase the perception of safety within the household.

2) Behavioural modification

Highly structured interactions (as command-response-reward) should be used to avoid casual
interactions. Obedience sessions allow for consistent interaction and can be very stimulating
for the cat (depending on the reward, motivation, intensity and frequency of each session). This
should be provided regularly and consistently throughout the day. The owner should also play
with toys and the training sessions can have some tricks, such as retrieving a ball, using
clicker-training. Punishment must never be used. It is aversive, unpredictable, leads to more
stress and anxiety, and can generate undesired associations. An alternative that could be used
is response substitution. When the cat engages in the inappropriate behaviour a noise might
be used to stop this behaviour, immediately followed by a command and the animal rewarded
for obeying the command.

3) Drug therapy

Pharmacotherapy is indicated in cases of compulsive self-mutilation or severe self-grooming. A
reason not to delay the use of pharmacological treatment is that the longer the behaviour has
been going on, the less effective its use is8. Fluoxetine (0.5-1mg/kg PO gq24h), clomipramine
(0.25-0.5-1mg/kg PO g24h - dose increase depending on the result), sertraline (0,5mg/kg PO
g24h, during 6 to 8 weeks and then could be increased to 1mg/kg PO q24h) and paroxetine
(0,5mg/kg PO g24h, during 6 to 8 weeks and then could be increased to 1mg/kg PO gq24h)
have proven effective as supportive treatment to behavioural modification and environmental
modification. Tricyclics other than clomipramine are highly unlikely to have sufficient efficacy in
psychogenic alopecia, as they have a weaker effect on serotonin reuptake. As compulsive
behaviour, when established, can be performed even without a high arousal or high states of
anxiety, anxiolytic drugs alone are generally insufficient. Drug results should be assessed after
4 to 8 weeks. The owner should closely track the number and severity of self-grooming bouts
(since the beginning). If there is no improvement, the drug therapy may be changed, the dose
may be increased, or combined poly pharmacology be considered. A successful drug therapy
will produce about 70% decrease of the compulsive behaviour. After a period of 6 to 8 weeks
without further over-grooming, a drug discontinuation plan can start. Weaning of the drug
should be very gradual, starting with 75% of the dose for 2 weeks, then 50% for 2 weeks and
25% of the dose for 2 more weeks. This dose can be maintained for an extra 3 weeks, every
other day, before being completely discontinued. During the weaning plan, if the behaviour
reappears, the dose should be increased to the previous level that was effective for more 2 to
4 weeks before restarting the weaning, Be cautious of a possible rebound effect, where the
compulsive disorder may reappear worse than before, due a sudden or too fast discontinuation
of the drug. Some animals will need the medication for life. This can be seen as a chronic
disease. Owner compliance is vital to the success of the treatment, but the outcome of the

Proceedings of AVA Annual Conference, Perth, 2019
da Graca Pereira, G - Old cats: Behaviour problems and treatment

183

\QZOWAVA
¥ Annual
Conference



treatment can be negatively affected by problem duration®. The earlier the treatment starts, the
better the results.
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Many “abnormal” behaviours can have various medical causes, but when the problem is
not medical it can have several different aetiologies. The behaviour can be a normal part
of the animal’s behavioural repertoire, it can be environmentally induced (boredom,
anxiety, among others) or it could be conditioned. Alternately, the problem might be
medical (here the concept of medical, means organic disease, but behaviour which
includes brain that is also an organ is also medical or organic. Therefore the distinction
between medical and behavioural helps us to differentiate between the two; but remember
that we cannot splitthe animal into pieces taking off the brain and call behaviour problems
as non-medical). For example, we can have a dermatology lesion (focal dermatologic
pathology in the paw) that causes pruritus to the animal, which the owner then reinforces
when trying to stop. Even when you start treating the dermatologic problem you’ll also likely
need a behavioural approach for behavioural modification. But it can also happen the other
way round. The cat could be very anxious and start overgrooming (as gro