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I
Programme - Thursday 4 April

Hall1 Hall3 Hall4 Hall 5
OBESITY
SURGICAL
MYTOPTIPSIN... COMPLICATIONS ONCOLOGY
08:30-09:15 08:30-09:15 08:30-09:15 08:30-09:15
Neurology The principles of My wound broke Paraneoplastic
Rick LeCouteur (USA) weight down: what now? syndromes
management: using Mickey Tivers (UK) Erik Teske (NL)
scientific evidence
to maximise success
Alex German (UK) @
09:25-10:10 09:25-10:10 09:25-10:10 09:25-10:10
Oncology The practicalities of My enterotomy is Biopsies: getting
Gerry Polton (UK) weight leaking: what now? good results
management: Mickey Tivers (UK) Jon Bray (UK)

making it work in
your practice
Georgia Woods (UK)

08:30-08:50
Graduate outcomes review.
looking to the future
Stephen May (UK)

08:55-09:15
Leadership for all with the
Edward Jenner Leadership
Programme
Amanda Boag (UK)

09:25-10:10

RCVS Mind Matters
Initiative: disclosure

Morning Tea & Coffee Break

EXOTICS
BSAVA Manual of Reptiles,
3rd edition

08:30-09:15
Updates on rabbit
medicine & surgery
Chris Mans (USA)

09:25-10:10

Sedation, analgesia
and anaesthesia in
small mammals

Chris Mans (USA)

DERMATOPHYTOSIS

08:30-09:15
Dermatophytosis
casebook: common
impersonators and
atypical
presentations
Susan Paterson (UK)

09:25-10:10
Is it a false positive?
Current
recommendations
for diagnosis of
dermatophytosis
Susan Paterson (UK)

11:05-11:50

Managing chelonian
shell disorders
Chris Mans (USA)

12:00-12:45
Avian clinical
techniques
Chris Mans (USA)

11:05-11:50

Managing multiples:
dermatophytosis
disease outbreaks

Susan Paterson (UK)

DEALING WITH MDR

STAPHYLOCOCCAL
INFECTIONS

12:00-12:45

The lab report says
MRSP: what do |
need to know?

Anette Loeffler (UK)

13:15 Upper deck, BSAVA Stand

Encouraging a rational approach to the use of antibiotics in small animal practice
Fergus Allerton

11:05-11:50 11:05-11:50 11:05-11:50 11:05-11:50 11:05-11:50
Reproduction Tackling the obese Having difficult Pathology reports: RCVS Mind Matters
Gary England (UK) patient with conversations what a clinician Initiative: &me live
concurrent disease: Christine Magrath needs to know part |
what are your Erik Teske (NL)
priorities? Frs
Alex German (UK)
12:00-12:45 12:00-12:45 12:00-12:45 12:00-12:45 12:00-12:45
Soft tissue surgery Can obesity be Something is Is advanced imaging RCVS Mind Matters
Mickey Tivers (UK) prevented? bleeding always better? Initiative: &me live
Alex German (UK) what now? Gerry Polton (UK) part |l
Rachel Hattersley (UK)
covetrus i @‘
REPRODUCTION Lunch in Arena Birmingham
14:05-14:50 14:05-14:50 14:05-14:50 14:05-14:50 14:05-14:50
Cardiology Hormonal testing | didn't get surgical Planning VN Futures: a VN's

Ruth Willis (UK) Gary England (UK) margins: what now?  oncological surgery

Mickey Tivers (UK) Jon Bray (UK)
covetrus i Q
15:00-15:45 15:00-15:45 15:00-15:45 15:00-15:45
Orthopaedic Managing the | left a urolith Chemotherapy
surgery pregnant bitch behind: what now? the basics
Duncan Barnes (UK) Angelika von Rachel Hattersley (UK) Erik Teske (NL)

Heimendahl (UK)

guide to wellbeing
Laura Black (UK)

15:00-15:45
VN Futures: a VN's
guide to the
Practice Standards
Scheme
Liz Cox (UK)

Afternoon Tea & Coffee Break

14:05-14:50
Clinical applications
of rabbit endoscopy
Paolo Selleri (IT)

15:00-15:45
Clinical applications
of reptile endoscopy
Paolo Selleri (IT)

14:05-14:50
Tough choices
treatment options
for MRSP pyoderma
Anette Loeffler (UK)

15:00-15:45

Top hygiene tips for
dealing with
multi-drug resistant
skin pathogens in
practice
Anette Loeffler (UK)

President's 1;:50—1.6:35 ; 15:50-16:35
Mlanaging . 1 Oncology
Welcome, par“(urltloyr'wfwhin do a trsatmintil new
reach for the and on the horizon
BSAVA scalpel? h} o | Gerry Polton (UK)
AWa rds and Angelika von
K t Heimendahl (UK)
eynote
Lecture with -
16:40-17:25
MATTHEW conors e |V
SYED Sylvia Chastant (FR) ’
Hall 1 ‘é"
16:00-17:30

Hall1 16:00-17:30

15:50-16:35
VN Futures: a VN's
guide to Schedule 3
and Delegation
Julie Dugmore (UK)

16:40-17:25

VN Futures: a VN's
guide to Advanced
Practitioner Status

Susan Howarth (UK)

17:00-19:00 Drinks in the Exhibition

15:50-16:35
Top tips for ferret
surgery
Paolo Selleri (IT)

16:40-17:25
Reptile diagnostic
imaging
Paolo Selleri (IT)

MATTHEW

SYED
Hall1 16:00-17:30
Join one of the
world's most
influential thinkers in
the field of high
performance and
cultural change,
Mathew Syed, as he
discusses how to
build a mindset of
continuous
improvement in the
context of a complex
and fast-changing
world.

VETERINARY J| NURSING | MANAGEMENT OPENTOALL
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Education Zone, Arena Hyatt Ballroom

NEW TO BUSINESS

EXHIBITOR STREAM LEADERSHIP

[ LLNOY

08:30-09:15

Leadership: the
art of managing
uncertainty
in veterinary

practice
Brian Faulkner (UK)
10:10-10:55 09:25-10:10
Metronomic Acquiring the
chemotherapy in  ‘right to lead: the
veterinary difference
oncology between
Sofia Carvalho knowledge and
self-belief

Brian Faulkner (UK)

11:05-11:50
Sutures

Julian Hoad

11:05-11:50

Leadership and
12:00-12:45

Blurred lines:
lung patterns
made simpler

Tim Trevail
12:00-12:45
13:00-13:45 Lead b\ ntg your
Osteoarthritis :r*an-aegaey:;
facing the .
challenge of Brian Faulkner (UK)
chronic pain
using integrated
treatments
Mathilde Granger
Lintbells
Veterinary
S“:ot?'::’“ 14:05-14:50
potlight on .
Uvmggrt My Setting up from
careerasa scratch
veterinary Brian Faulkner (UK)
illustrator
Samantha
Elmhurst
iy 15:00-15:45
So you're now a
15:00-15:45 Clinical Director.
Management Help!
and use of Brian Faulkner (UK)

wound drains
and diffusion
catheters

Sam Bell

16:00-16:45

Canine nutrition
trends: facts, fads
and fiction

Sean McCormack

17:00-17:45
Capnography,
ventilators and
|PPV:breathing
for our patients
Cathy Woodlands

culture: two sides
of the same coin

Brian Faulkner (UK)

Hall9

08:15-09:00
Common eye
conditions:
medical and
surgical
Charlotte Dawson
(UK)

09:10-09:55

Surgical
preparation and
instrumentation
for ophthalmic

patients
Charlotte Dawson

(UK)

10:50-11:35

Post-op nursing
considerations for
ophthalmic patients

Charlotte Dawson
(UK)

NEUROLOGY

11:45-12:30

Nursing the brain

injury patient
Holly Smith (UK)

OPHTHALMOLOGY

Hall10
CONSULTATIONS

08:15-09:00
Surgical nursing
clinics
Nicola Ackerman
(UK)

09:10-09:55

Nurse clinics:
should we be
charging?
Nicola Ackerman
(UK)

Morning Tea & Coffee Break

10:50-11:35
How to
implement
running a clinic
Helen Tottey (UK)

11:45-12:30
How to do more
clinics
Helen Tottey (UK)

Lunch in Arena Birmingham

13:50-14:35
Nursing and
rehabilitating
patients with
neuromuscular
disease
Joe Fenn (UK)

14:45-15:30
Rehabilitation
post spinal
surgery
Holly Smith (UK)

Afternoon Tea & Coffee Break

13:50-14:35

Communication
skills for
consulting nurses
Helen Tottey (UK)

14:45-15:30

Medical clinics:
what can we be
doing?
Nicola Ackerman
(UK)

Hall11

Kingston Theatre

GENERAL NURSING

08:15-09:00

Mentoring and
supporting
students

Andr?a i)effevy rb! 'F-} “ l. F
HICHT
Thursday
4 April
Hall 5, ICC
20:00

Join us for
arelaxed
showing of
MAMMA
MIA!

on Thursday
evening.

Paula Hotston
Moore (UK)

09:10-09:55

Infection control
a challenge for
the whole team

Louise O'Dwyer
(UK)

10:50-11:35 11:05-11:50
. Extra-mural studies: how
Lungworm do we balance student
should we be experience and staff
worried? workload?

Emily Thomas (UK) David Charles (UK)

Favs

11:45-12:30
Where have all
the nurses gone
and why are they
leaving?
Andrea Jeffery
(UK)

POSTGRADUATE
CERTIFICATE
13:50-14:35 14:00-15:00
Nursing and Award ceremony
treatment

options for the
hyperthyroid cat
Suzanne Rudd (UK)

14:45-15:30 15:00-17:00

Il Case studies
communication:
effective team
handovers

Louise O'Dwyer
(UK)

Clinical Research
Abstract: BSAVA
Masters in Clinical
Veterinary Research
Project. Can
telemetric surface
electromyography be
used to measure
post-operative
recovery of the
quadriceps muscle
group following
surgery for cranial
cruciate ligament
rupture?
Helen Torrington
(UK)

Inspiring research
Johanna Forsyth
(UK)

Inspiring mentorship
Hilary O'Dair (UK)

Inspiring advanced
practitioner careers
Aoife O'Sullivan (UK)

17:00-19:00 Drinks in the Exhibition

Vista Room, Arena

ZOETIS LEARNING
ACADEMY

win-win of good

The approach to

prescribe, a JAK

I
c&“ﬁgnu

Venues as listed

%

08:00-09:00
Executive 1, ICC
SMALL GROUP
SESSION - VET
07:00-08:00 Breakfast with a
Yoga for all specialist
Gary England (UK)
12:45-13:10
09:00-11:00
Do we really Repeated at
need to worry 12:00-14:00 an.
about ticks? 15:00-17:00
lan Wright Birmingham
Medical School*
13:20-13:45 WETRSD
Tickds) Dental
g Ick-borne radiography
iseases in cats Peter Haseler (UK)
Stephanie Sorrell Li. £
13:50-14:15 09:00-11:00
. Repeated at
Fleas: clear and 12:00-14:00 and
hidden dangers 15:00-17:00
Sarah Warren and Birmingham
an Wright Medical School*
WETLAB
14:35-15:00 Rabbit dentistry
The "Wright John Robinson
parasite’ (53 =
interactive game M3
Sney 09:00-12:00
lan Wright Repeated at
14:00-17:00
15:05-15:30 Birmingham
How Zoetis Medical School*
grows your
parasitic Basic eye surgery

Ben Blacklock (UK)
Elena Fenollosa-
Romero (UK)

Eickamager

business: the

medicine and
good business

Hugh McConville
and Sophie Duguid

13:15-14:45
Executive 2, ICC
SMALL GROUP
SESSION —
OPENTOALL
Dispensing errors
Michael Stanford
(UK)

15:45-16:10

the pruritic dog
in a 10-minute
consultation

Sarah Warren

14:00-17:00
Executive 1, ICC
SMALL GROUP
SESSION - VET
Emergency
thoracic and
abdominal
radiology
Raquel Salgliero

Jennifer Kinns (UK)

16:15-16:40

21st century
dermatology:
which should |

or a MAB?
Stan Baker

*Transport provided
CLINICALABSTRACTS
Austin Court
BOULTON ROOM
08:30-10:15
Nephrology/urology
11:05-12:50
Hepatology/gastroenterology
14:05-15:35
Endocrinology
TELFORD ROOM
08:30-10:15
Canine general practice
13:35-14:20
Diagnostic imaging
14:35-15:35
Nutrition and obesity

BSAVA CONGRESS 2019 PROCEEDINGS | vii |



Programme - Friday 5 April

Hall1 Hall3 Hall4
OPHT"ALMO,LOGY CLINICAL PATHOLOGY HAEMATOLOGY
NA' ¢ ONABUDGET
ot e
08:30-10:10 08:30-09:15 08:30-09:15
The cracked or dirty ~ Getting more for no Approach to
windshield more from your anaemia

disorders of the
ocular surface

Caryn Plummer (USA)

laboratory
lan Ramsey (UK)

Vicki Black (UK)

09:25-10:10 09:25-10:10
Cytology Transfusion
fine-needle aspirate medicine
techniques and Dan Lewis (UK)

solid lumps
Kathleen Tennant (UK)

Qo

Hall 5
DENTISTRY
iation with BVDA

08:30-09:15

Odontogenic
tumours

Philippe Hennet (FR)

09:25-10:10
Jaw opening and
closing disorders
Philippe Hennet (FR)

Morning Tea & Coffee Break

11:05-11:50 11:05-11:50 11:05-11:50
The "bulging eye” Cytology: don't Management of
how do | know, how forget the blood IMHA

do | treat? smear James Swann (UK)
Ron Offri (IL) Kathleen Tennant (UK)
12:00-12:45 12:00-12:45 12:00-12:45
Glaucoma: Cytology: fluids Approach to the
understanding and Kathleen Tennant (UK) suspected
treating a leading, coagulopathic
and painful cause of patient

blindness
Ron Offi (IL)

Vicki Black (UK)

Lunch in Arena Birmingham

14:05-14:50 14:05-14:50 14:05-14:50
Ophthalmic When to test and Management
manifestations of when to treat of thrombo-
endocrinopathies lan Ramsey (UK) cytopenia
Caryn Plummer (USA) James Swann (UK)
15:00-15:45 15:00-15:45 15:00-15:45
Masquerading eye Point-of-care Investigation of
disease: when one meters polycythaemia
disease looks like lan Ramsey (UK) Erik Teske (UK)

another
Caryn Plummer (USA)

11:05-11:50
Flap techniques in
palatal surgery
Philippe Hennet (FR)

12:00-12:45

Mandibular
fracture repair
considerations

Alexander Smithson
(UK)

14:05-14:50

Oral masses in cats:

inflammatory or
neoplastic

Philippe Hennet (FR)

15:00-15:45
Feline chronic
stomatitis: a
frustrating and
debilitating disease
Philippe Hennet (FR)

Hall6
STUDENT STREAM

08:30-08:50
The 10 minute consult: dealing
with problem ears
Sophie Tyler (UK)
08:55-09:15
The 10 minute consult:itchy
and scratchy - approach to the
pruritic dog in 10 minutes
Sophie Tyler (UK)

09:25-09:45
The 10 minute consult
my dog s drinking buckets!
- PUIPD

Jen Stallwood (UK)

09:50-10:10
The 10 minute consult:
skinny kitties
Fiona Whitworth (UK)

11:05-11:50
Images: what can
you see?
Vicki Black (UK)

12:00-12:45
Emergency cases
Sophie Adamantos
(UK)

RECENT GRADUATES

14:05-14:50
Tooth extraction
Alexander Smithson
(UK)

15:00-15:45
Pale, bruised,
bleeding: what's
going on?
Dan Batchelor (UK)

Hall7
PRAND MARKETING

08:30-10:10
Effective
consultation:
how to make clients
your best marketing
tool
Discussion panel
John Chitty (UK)
Anne McBride (UK)
Christine Magrath
(UK)

lan Holloway (UK)

11:05-12:45
ABC: achievements,
Brexit and
challenges
Professor the
Lord Trees (UK)
Chris Laurence (UK)
Sheila Voas (UK)
Christianne Glossop
(UK)

14:05-14:50
Medicines: ensuring
supply despite crises
Peter Borriello (UK)
Dawn Howard (UK)

15:00-15:45
The perils of passports and
certification: avoiding liigation
Philip Lhermette (UK)
Mauricio Lépez (UK)
Michael Stanford (UK)

Afternoon Tea & Coffee Break

Hall8

BOURGELAT
(STATE OF THE ART)

08:30-09:15
Imaging the
adrenals
Raquel Salgiiero (SP)

09:25-10:10

Atypical
hypoadreno-
corticism

Michael Herrtage (UK)

11:05-11:50
Diagnosis of canine
hyperadrenocorti-
cism: is it always
straightforward?
Michael Herrtage (UK)

12:00-12:45

Monitoring
treatment in canine
hyperadreno-
corticism

lan Ramsey (UK)

14:05-14:50

Management of
intraoperative
hypotension

Delphine Holopherne-
Doran (UK)

15:00-15:45
Infection control for
the surgical patient
Kelly Bowlt Blacklock
(UK)

CLINICAL PATHOLOGY
REFRESHER
16:50-17:35 16:50-17:35 16:50-17:35
Cataract: what can Small mammals Investigation of
| do about it? John Chitty (UK) leucopenia
Ron Offri (IL) Erik Teske (UK)
17:45-18:30 17:45-18:30 17:45-18:30
Will my dog see Reptiles and birds Haemolytic
again? Examination, John Chitty (UK) anaemia: when is it
assessment and not IMHA?

differential diagnosis
of the blind patient

Ron Ofri (IL)

Vicki Black (UK)

16:50-17:35

Periodontal therapy

Alexander Smithson
(UK)

17:45-18:30
Feline extraction
techniques
Alexander Smithson
(UK)

16:50-17:35
Is this murmur

significant?
Ruth Willis (UK)

17:45-18:30
How to manage
cases that aren't

going well
Dan Batchelor (UK)

:30 Drinks in the Exhibition

16:50-18:30

Telemedicine:
patient care in the

digital world
Kate Richards (UK)
Thom Jenkins (UK)
Richard Guest (UK)
Simon Doherty (UK)

16:50-17:35
Top tips for great
medical and surgical
case reports

Rachel Hattersley (UK)
lan Ramsey (UK)

17:45-18:30
Options for the treatment
of combined cranial
cruciate ligament
insufficiency and medial
patellar luxation

Duncan Barnes (UK)

VETERINARY J| NURSING | MANAGEMENT
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Education Zone, Arena
CTSTREAM

09:00-09:45
Iwanta CT scanner.
considerations prior to
purchase

Chris Warren-
Smith (UK)

09:50-10:35

| have a CT
scanner:
what now?

Matthew Winter
(UK)

11:05-11:50
How to look at a
CTscan: a
beginner's guide
Matthew Winter
(UK)

12:00-12:45
Breathe in
thoracic CT

Chris Warren-
Smith (UK)

Hyatt Ballroom Kingston Theatre Hall9
NEW TO MANAGEMENT | RCVS KNOWLEDGE
08:30-09:15 08:30-09:00 08:15-09:00
Internal How good are you Nursing the
marketing and can you prove it? trauma patient
Stacey Davidson Chris Gush (UK) Louise O'Dwyer
(UK) (UK)
09:10-10:10
How to apply
best evidence to
09:25-10:10 manage and care 09:10-09:55
External for epilepsy Nutrition myths
marketing patientsindaily  in critical patients
Richard Casey (UK) clinical practice

Nicola Ackerman
Holger Volk (UK) (UK)
Paul Pollard (UK)

Morning Tea & Coffee Break

11:05-11:50 11:05-11:50 10:50-11:35
Understanding Research into Common toxins
the financial small animal in dogs
basics practice: why Sarah Egleston
Georgina Hills (UK) ~ evidence matters (UK)
Peter Denys
Cockeroft (UK)
12:00-12:45 12:00-12:45 11:45-12:30
How practice Learning from a rabbit Bleeding
finances work aﬁfﬁi‘rfgﬁﬁ?gg nightmares

evidence-based approach
to rabbit anaesthesia in a
practice setting

Molly Varga (UK)
Pam Mosedale (UK)

Miles Russell (UK) Emily Thomas (UK)

covetrus &

13:15 Upper deck, BSAVA Stand
Pain in companion animals - where have come from and what s the future of pain treatment?

lan Self
14:05-14:50 14:05-14:50 14:05-15:45 . [ﬂ=5°-“=1° et
low to manage a chest
Around the Team First do no harm: dramg
abdomen: development how systems can Emily Thomas (UK)
indications for Renay Rickard (UK) reduce the rate
abdominal CT of morbidity and 14:15-14:35
Matthew Winter mortality by 50% How to place nasal
(UK) Richard Killen (UK) oxygen catheters
Laura Playforth Sarah Egleston (UK)
) (UK)
15:00-15:45 15:00-15:45 KicherdBYInelCR) 14:45-15:30
A headache or a Getting the best Nursing the
pain in the neck? out of clinical septic abdomen
Head and workflow patient
neck CT Gillian Page (UK) Sarah Egleston
Chris Warren- (UK)
Smith (UK)

16:50-17:35
Give the dog a

one
orthopaedic CT

Chris Warren-
Smith (UK)

17:45-18:30
Could |, should |,
would I?
When can | use
spinal CT?
Matthew Winter
(UK)

covetrus £

Afternoon Tea & Coffee Break

16:50-17:35 16:50-17:35 16:35-17:20
Crisis, what Reliable care in Dying to pee:
crisis? the NHS: building nursing the
Julie Beacham safer systemsin a blocked cat
(UK) just culture Suzanne Rudd (UK)
Margaret Mai
Devaney (UK]

17:30-18:15

MOVIE

1

% . Managing the
n.lc "‘1 e dyspnoeic
Friday 5 April - Hall 5, 1CC- 20:00 patient

Join us for a relaxed showing of Emily Thomas (UK)
MAMMA MIA! Here We Go Again

on Friday evening.

Hall10
SURGICAL

v

08:15-09:00
Caesareans
Paul Aldridge (UK)

09:10-09:55
The VN's role
during acute
surgical
haemorrhage

Claire Roberts (UK)

10:50-11:35
Does what we
wear in the
theatre, impact
patient safety?
Claire Roberts (UK)

11:45-12:30
Thoracic wall
trauma
Paul Aldridge (UK)

13:50-14:10
Pre-op surgical site
infection prevention

Claire Roberts (UK)

14:15-14:35
How to reduce post-op
HAI

Claire Roberts (UK)

14:45-15:30
Difficult skin
closures: what
options do we
have?

Paul Aldridge (UK)

16:35-17:20
Loco-regional
blocks
Louise O'Dwyer
(UK)

17:30-18:15
Rehabilitation of
orthopaedic
patients
Holly Smith (UK)

Hall11

BEHAVIOUR,
WELFARE &
ETHICS

08:15-09:00

Dog bite
prevention:
in practice or on
the street

Shakira Free Miles
(UK)

09:10-09:55

Adopting street
dogs: health and
behaviour
concerns

Heather Bacon
(UK)

10:50-11:35

Good intentions
and good
welfare
outcomes

Hayle()l(J \Il(\l)alters

11:45-12:30

Positive patient
welfare: what the
RVN can do

Hayle?l(J \:(\I)alters

Lunch in Arena Birmingham

13:50-14:35
Breed-specific
legislation
Shakira Free Miles
(UK)

14:45-15:30
Geriatric welfare
Heather Bacon
(UK)

16:35-17:20
Welfare
conundrums
Heather Bacon
(UK)

17:30-18:15

Acute pain and
its welfare
implications

Hayls?l(J \'I(V)alters

17:00-18:30 Drinks in the Exhibition

BSAVA CONGRESS 2019 PROCEEDINGS

c&“ﬁgnu

Vista Room, Arena

ZOETIS LEARNING
ACADEMY

07:00-08:00
Yoga for all

10:15-10:40
Top tips to identify
when cats need
analgesia
Jo Murrell

10:45-11:10
Understanding a
cat's quality of life

Jacky Reid

11:20-11:45
Current
understanding of
diagnosing and
managing feline
osteoarthritis
Evelyn Maniaki

12:30-12:55
Benefits of
wellness screens
in cats
Joanna Parker

13:00-13:25
Challenges of
compliance in cats
Louise Longstaff

13:40-14:05
What is CIRD?
Should we worry?
Jenny Stavisky

14:10-14:35
Challenges of
preventing canine
infectious
respiratory disease
Jenny Stavisky

14:45-15:10
Diagnosing
pancreatitis.
the benefits of cPL
testing
Joanna Parker

15:25-15:50
Apoquel/
Cytopoint
innovative
products to
support
management of
stressful
derm cases
Stan Baker

15:55-16:20
Top tips on
managing stress
and enhancing
wellbeing
David Bartram

Venues as listed

%

08:00-09:00
Executive 1, ICC
SMALL GROUP
SESSION - VET
Breakfast with a
specialist
Jon Bray (UK)
09:00-10:30

Repeated at
11:15-12:45 and
15:00-16:30

Lodges, Austin Court

PRACTICAL - VET

Flexible endoscopy

Paul Higgs (UK)
David Walker (UK)
Sophie Keyte (UK)

Florent Duplan (UK)

Lucy Barker (UK)

09:45-12:45
Executive 1, ICC
SMALL GROUP
SESSION - VN
Anaesthesia
case-based
discussions
Emma Archer (UK)

14:00-17:00
Executive 1, ICC
SMALL GROUP
SESSION —
OPENTOALL
Obesity: turning

failure into success

Alex German (UK)

CLINICAL
ABSTRACTS
Austin Court

BOULTON ROOM
08:30-10:15
Dermatology,
infectious
diseases and
antimicrobials
11:05-12:20
Cardiology and
respiratory
14:45-15:45
Oncology
16:50-18:05
Oncology
TELFORD ROOM
08:30-10:15

Soft tissue
surgery

14:30-15:45
Neurology

16:50-18:05
Anaesthesia

[ix ]



Programme - Saturday 6 April

Hall1

CRITICAL CARE

BSAVA Manual of Canine
ind Feline Emergency and

a
Critical Care, 3rd edition

Hall3

FANTASTIC FOREIGN
BODIES AND HOW
TOFIND THEM!

Hall4

NEUROLOGY

Hall5

CARDIORESPIRATORY

Hall6

SHELTER MEDICINE
BSAVA Manual of
Canine and Feli
Shelter Medicine

Hall7

EFFECTIVE
COMMUNICATION

Hall8

08:30-09:15
Basic introduction
to the use of blood
gases
Dan Lewis (UK)

09:25-10:10
Advanced blood gas
analysis
Dan Lewis (UK)

08:30-09:15

Tracking foreign
bodies: a review of
imaging techniques
Francisco Llabres Diaz
(UK)

09:25-10:10
Foreign bodies of
the head
Jon Bray (UK)

08:30-09:15

How to get the
most from your
neuro exam

Steven De Decker (UK)

09:25-10:10

Cerebrovascular
disease: do dogs
have strokes?

Rick LeCouteur (USA)

08:30-09:15
Approach to the
young coughing
dog

Simon Tappin (UK)

09:25-10:10
Older dog with a
cough: is it cardiac
or respiratory? Top
tips on how to tell
Simon Tappin (UK)

08:30-09:15
Caring for pets of
homeless people

Jenny Stavisky (UK)
Ruth Serlin KJK)

09:25-10:10

A pragmatic
approach to dog
diarrhoea in the

shelter environment

Jenny Stavisky (UK)

08:30-09:15
You're different
from me: four
communication
styles
Alan Robinson (UK)

09:25-10:10

Meetings, meetings:

make them work
Alan Robinson (UK)

08:30-09:15
Is this a bone tumour?
Differentiating benign
and malignant bone
disease with
radiographs
Jennifer Kinns (UK)

09:25-10:10
A waste of time?
Should we still be
doing skull
radiographs in
20197

Jennifer Kinns (UK)

Morning Tea & Coffee Break

11:05-11:50
Techniques for
oxygen therapy
Dan Lewis (UK)

12:00-12:45
Nutrition in critical
care
Isuru Gajanayake (UK)

14:05-14:50
Approach to DKA
Sophie Keyte (UK)

15:00-15:45
Emergency
management of
urethral obstruction
JD Foster (USA)

11:05-11:50
Endoscopic
management of
foreign bodies
David Walker (UK)

12:00-12:45

‘For the chop”:
surgical
management of
thoracic and
abdominal foreign
bodies

Georga Karbe (UK)

Lun

14:05-14:50

Needle ina
haystack: dealing

with tracking foreign

bodies
Georga Karbe (UK)

15:00-15:45
The recurrent
foreign body: what
to do next?
Jon Bray (UK)

in Arena Birming

11:05-11:50
Poorly puppies:
neurological disease
in the young animal
Steven De Decker (UK)

12:00-12:45
Cervical
spondylomyelopathy
('Wobblers'): diagnosis
and treatment options
Steven De Decker (UK)

14:05-14:50

Spinal cord
disorders on a
budget

Rick LeCouteur (USA)

15:00-15:45
Cranial nerve
disorders: figuring
out the floppy faces
Rick LeCouteur (USA)

11:05-11:50
Approach to
pulmonary
hypertension
Kieran Borgeat (UK)

12:00-12:45
How | perform a
bronchoscopy
Simon Tappin (UK)

14:05-14:50
Thoracic imaging
picture quiz: is it
cardiac oris it
respiratory?
Kieran Borgeat (UK)

Qe

15:00-15:45

The punctured pet:
dealing with
thoracic bite
wounds/stick

injuries

Georga Karbe (UK)

11:05-11:50
Prepubertal
neutering
a pragmatic
approach
David Yates (UK)

12:00-12:45
A pragmatic
approach to the
skinny old cat in the
shelter environment
Rachel Dean (UK)

14:05-14:50
Ophthalmological
manifestation of
systemic disease
Ben Blacklock (UK)

15:00-15:45
Cardiac
manifestation of
systemic disease
Ruth Willis (UK)

11:05-11:50
When they say ‘No"
managing
expectations
Alan Robinson (UK)

12:00-12:45
Could do better:
managing high
performers
Alan Robinson (UK)

11:05-11:50
Is this elbow
dysplasia? What
radiographs tell us
and when to use CT
Francisco Llabres Diaz
(UK)

imv

12:00-12:45
From head to tail,

imaging the

neurological patient:

when are radiographs
still useful?

Francisco Llabres Diaz
(UK)

13:15 Upper deck, BSAVA Stand

Getting the balance right: biosecurity versus cats welfare needs in shelters

Maggie Roberts
14:05-14:50 14:05-14:50
All together now: Now, your turn:
creating team interactive
dynamics orthopaedic film
Alan Robinson (UK) reading
Jennifer Kinns (UK)
Qo
15:00-15:45 15:00-15:45

Five signs of a high
performance team
Alan Robinson (UK)

Now, your turn:
interactive head and
neck film reading

Raquel Salgiiero (SP)

Qo

Afternoon Tea & Coffee Break

16:50-17:35
Acute kidney injury
JD Foster (USA)

17:45-18:30
Management of

canine acute

pancreatitis

Isuru Gajanayake (UK) %ﬁ 1 »

16:50-17:35
A logical approach
to vestibular disease
Steven De Decker (UK)

16:50-17:10
Top tips on chest drain
placement
Georga Karbe (UK)

17:15-17:35
Top tips on thoracic cytology
Kathleen Tennant (UK)

17:45-18:05
Diagnosis and medical
management of pyothorax
Simon Tappin (UK)

18:10-18:30
Diagnosis and surgical
management of pyothorax
Georga Karbe (UK)

16:50-17:35
Management of
refractory epilepsy
Jeremy Rose (UK)

17:45-18:30
Acute kidney injury:
practical
management
David Walker (UK)

16:50-17:35

Yes, please
improving client

compliance
Alan Robinson (UK)

17:45-18:30

Difficult client or
ifficult
communication?

Alan Robinson (UK)

16:50-17:35
Orthopaedic weird
and wonderful: an
interactive
radiographic
journey
Jennifer

Kinns (UK) @\’

17:45-18:30

Now your turn:
interactive spine film
reading

Francisco Llabres Diaz
(UK)

Qo

17:00-18:30 V19 Pre Drinks in the Exhibition Arena Birmingham / Exhibition closes at 18:30
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Education Zone, Arena

EXHIBITOR STREAM

09:10-09:55
Rampant regurg and
remorseless reflux:
how to deal with
these unwanted
visitors in
anaesthetised dogs
lan Self

@ docsinnovent
10:05-10:50

How health plans
can unlock hidden
value in your
practice

Liam Moriarty, CEO &
Founder of TrustVet

lruskiet

11:00-11:45
Sutures

Julian Hoad

12:00-12:45
Canine nutrition
trends: facts, fads
& fiction
Sean McCormack

13:00-13:45
Helping the
veterinary
profession to
resolve and
minimise
complaints and
retain client
relationships
Jennie Jones

ie®
b

Hall9

(el [ee]Kec) 4

08:15-09:00
Common cancers
and paraneoplastic

syndromes
Fiona McDowall (UK)

09:10-09:55

Oncology
emergencies

Nicola Read (UK)

10:50-11:35

Staging the
oncology patient
Nicola Read (UK)

11:45-12:30
Radiotherapy
Linda Roberts (UK)

13:50-14:35

Chemotherapy:
administration and
adverse effects

Hall10

08:15-09:00
IBD

Gina Parkes (UK)

09:10-09:55

Diabetes mellitus:
let's not sugar

coat it!

Gina Parkes (UK)

Morning Tea & Coffee Break

10:50-11:35

Feline diabetes: they

are not small
diabetic dogs

Gina Parkes (UK)

11:45-12:30
DKA

Gina Parkes (UK)

13:50-15:30

Transfusion
medicine and

common bleeding

Hall11 Kingston Theatre Vista Room, Arena

ANAESTHESIA
LOCO-REGIONAL ZOETIS LEARNING
vn ANAESTHESIA ACADEMY
08:15-09:00 08:30-09:15 TOETIS
The pre-anaesthetic Basic LA plus | EARSING ACADEM
exam pharmacology L
Emma Archer (UK) Jaime Viscasillas (UK) 07:00-08:00
Yoga for all
10:00-10:25
Top tips for the first
y ¥ y ' presentation of a
09:10-09:55 09:25-10:10 pruritic dog
Anaesthesia of the LA equipment Kate Griffiths
head trauma patient Matt Read (USA)
Denise Prisk (UK) 10:30-10:55
When is Apoquel
indicated?

Louise Longstaff

11:00-11:25
An update on
canine demodicosis
and top tips on

10:50-11:35 11:05-11:50 diagnosing and
Anaesthesia of the Local block in the treating
RTA cat head Kate Griffiths
Claire Woolford (UK) Jaime Viscasillas (UK) 11:50-12:15
Optimising
compliance in
chronic atopic
dermatitis cases
11:45-12:30 12:00-12:45 Kate Griffiths
Anaesthesia of the Thoracic limb LA
brachycephalic techniques 12:25-12:50
patient Matt Read (USA) Match that scratch
Denise Prisk (UK) case-based
examples of
complex pruritic
patients

Victoria Robinson

12:55-13:20

What to do next; top
tips on managing
chronic derm cases

Victoria Robinson

13:50-14:35

Anaesthesia of the
young and old

14:05-14:50
Epidural anaesthesia
Jaime Viscasillas (UK)

I
Cés’ﬁgrcu

Venues as listed

*

08:00-09:00
Executive 1, ICC
SMALL GROUP
SESSION - VET
Breakfast with a
specialist
Karen Perry (USA)

08:30-11:30
Lodges,
Austin Court
PRACTICAL - VET
Drains

Rachel Hattersley (UK)
Tom Cox (UK)

08:30-11:30
Executive 2, ICC
SMALL GROUP
SESSION - VET
Reptile anaesthesia,
analgesia and
sedation
Chris Mans (USA)

09:30-12:30
Executive 1, ICC
SMALL GROUP
SESSION - VET
Ocular emergencies
Ben Blacklock (UK)

14:00-17:00
Executive 1, ICC
SMALL GROUP
SESSION - VET

Extraction

complications in

cats and dogs
prevention and

treatment

Phillipe Hennet (FR)
Alex Smithson (UK)

1 Emma Archer (UK) 13:30-13:55
genabichowalliviy disorders Which patients are
14:00-15:30 Rache Ricke- L) most suited to
Gut stasis: Cytopoint
it takes two Sophie Duguid
M;ll{lyaéga 14:45-15:30 14:45-15:30 15:00-15:45
o Hinde Palliative care for Anaesthesia for the Pelvic limb LA
cancer patients acute abdomen techniques
Linda Roberts (UK) Claire Woolford (UK) Matt Read (USA)
CLINICALABSTRACTS
15:45-16:30 Austin Court
‘He's just slowing BOULTON ROOM
down.’ Early 09:00-10:15
identification of
Carine O el ey Afternoon Tea & Coffee Break iiles
A 11:05-12:50
to work within X
owners butlﬁ ets Therapeutics, non clinical, behaviour
9 16:35-17:20 16:35-18:15 16:35-16:55 16:50-17:35 and welfare
Hannah Capon . Central lines
. Novel treatments: Endocrinology Claire Woolford (UK) Abdominal/thoracic 14:00-15:45
Lintbells what's new and Rachel Pickes (UK) LA techniques Haematology/immunology
Veterinary advances Matt Read (USA) ) .
Nicola Read (UK) 17:00-17:20 " 16{-50—/‘18.05 L
Arterial nes laematology/immunology
Claire Woolford (UK) FARADAY ROOM
08:30-10:30
17:30-18:15 17:30-18:15 17:45-18:30 Ophthalmology
Client support for Anaesthesia and LA and analgesia 10:50-12:50
patients with analgesia of patients cases — interactive Orthopaedics
terminal illness with complex Matt Read (USA) 14:30-16:00
Fiona McDowall (UK) medical conditions Jamie Viscasillas (UK) Orthopaedics
Emma Archer (UK) 16:50-17:35
Q Orthopaedics

17:00-18:30 V19 Pre Drinks in the Exhibition Arena Birmingham / Exhibition closes at 18:30
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Programme - Sunday 7 April

Hall1

MY PRAGMATIC

APPROACHTO...

09:00-09:45
PU/PD
Sophie Keyte (UK)

09:55-10:40
Hypercalcaemia
Sophie Keyte (UK)

Hall4

CARDIOLOGY

09:00-09:45

Cardiac therapeutics:
atrioventricular valve
disease

Sonya Gordon (USA)

09:55-10:40

Cardiac therapeutics:
feline cardiology

Kieran Borgeat (UK)

Morning Tea & Coffee Break

11:15-12:00
Juvenile lameness
Duncan Barnes (UK)

12:10-12:55
Seizures
Jeremy Rose (UK)

11:15-12:00
Cardiac therapeutics:
dilated cardiomyopathy
Sonya Gordon (USA)

12:10-12:55
Cardiac therapeutics:
medical treatment of
arrhythmias (in dogs
with DCM)
Sonya Gordon (USA)

Coastal Cookout Hall 3, ICC

14:15-15:00
Prescription foods
Isuru Gajanayake (UK)

»

15:10-15:55
Pruritic skin disease
Laura Buckley (UK)

»

16:05-16:55
Chronic diarrhoea
Eilidh Gunn (UK)

Qo

14:15-15:00

Challenging cases:
approach to the patient
with cardiac disease and

renal dysfunction

JD Foster (USA)

15:10-15:55

Challenging cases:
approach to the cardiac
patient with concurrent

respiratory disease

Kieran Borgeat (UK)

16:05-16:55
Cardiac therapeutics:
pericardial disease
Sonya Gordon (USA)

Hall5

ORTHOPAEDICS
BSAVA Manual of Canine and

Feline Musculoskeletal
Disorders, 2nd edition

08:45-09:30
FL lameness in cats:
sources and solutions
Karen Perry (USA)

10:05-10:55
HL lameness in cats
sources and solution
Karen Perry (USA)

11:00-11:45
Feline OA: diagnosis and
management
Karen Perry (USA)

13:05-13:50

Coronoid disease in
dogs: where are we
now?

Laura Cuddy (IE)

14:00-14:45
Humeral intercondylar
fissures in dogs
Laura Cuddy (IE)

14:55-15:40
Ununited anconeal
process: what to do?
Laura Cuddy (IE)

15:50-16:35

Elbow incongruence:
what to do when

Laura Cuddy (IE)

Hall6

IMMUNOLOGY

08:45-09:30

Understanding
immunological testing

James Swan (UK)

Hall7

MANAGEMENT

08:45-09:30
Top 5 reasons vets get
sued and how to avoid
them as a recent
graduate
Dave Nicol (AUS)

Morning Tea & Coffee Break

10:05-10:55

Immune-mediated skin
disease

Laura Buckley (UK)

11:00-11:45
Novel immunotherapy
James Swan (UK)

10:05-10:55
Putting you first: how to
manage body and mind
to avoid burnout,
depression and other
negatives
Dave Nicol (AUS)

11:00-11:45
Personal branding for
vets: why you need one
and how to become the
local pet celebrity
Dave Nicol (AUS)

Coastal Cookout Hall 3, ICC

13:05-13:50
Glomerulonephritis
JD Foster (UK)

14:00-14:20
How to collect CSF samples
Paul Higgs (UK)

14:25-14:45
How to perform joint taps
Paul Higgs (UK)

14:55-16:35

Stiff, painful and pyrexic:

an interview with a
medic, neurologist and
orthopod
Duncan Barnes (UK)
Vicki Black (UK)
Jeremy Rose (UK)

CONGRESS CLOSES

CONGRESS
PODCASTS

Did you know?
BSAVA members get
complimentary
access to audio and
video podcasts a
couple of weeks after
Congress closes.
Podcast access can
also be purchased
for £100.

Visit the BSAVA
stand or go to
www.bsava.com for
more information.

Hall8

SAFETY STREAM

08:45-09:30

Pre-op safety and
preparation: what really
helps and do pre-op
bloods improve
outcome?

Matt Read (UK)

10:05-10:55
How equipment harms
patients
Matt McMillan (UK)

11:00-11:45
How to use checklists
to improve safety
(and how not to)
Matt McMillan (UK)

13:05-13:50

What anaesthetic
monitoring really helps
Matt McMillan (UK)

14:00-14:45
Clinical audit: how to

Pam Mosedale (UK)

14:55-15:40
An anaesthetist's day
from hell: interactive
cases

Matt McMillan (UK)
Matt Read (UK)

»

15:50-16:35
M and M rounds
Catherine Oxtoby (UK)

Thank you for being part of BSAVA Congress 2019. Join us next year in Birmingham 2-5 April 2020
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Hall9 Hall10 Hall11 Kingston Theatre Telford Room Venues as listed
NURSING LEADERSHIP Tails
EXOTICS NUTRITION ans,
AND MANAGEMENT Lo OPENTOALL
09:20-10:05 09:20-10:05 09:20-10:05 09:00-09:45
Help: rabbit anaesthesia  Leadership: what are the Making and Taking time out to get
Jo Hinde (UK) benefits for RVNs implementing a time back
Liz Cox (UK) nutritional assessment Penny Barker (UK)
Georgia Woods (UK)
M . T 8- C o B K 10:45-12:00 09:55-10:40 10:15-12:15
orning lea o Cofiee brea The three Ps for havin Executive 1, ICC
9 BSAVA AG agood day: presemrg SMALL GROUP SESSION
All emt proactive and positive —VN
10:40-12:25 10:40-11:25 10:40-11:25 Carolyne Crowe (UK) Better vet visits: working
Preventative medicine Challenges of the head Compliance for towards fear free
for rabbits nurse and how to lead nutritional practice
Jo Hinde (UK) your team effectively recommendations Linda Ryan (UK)
Renay Rickard (UK) Georgia Woods (UK)
Coffee Break
11:35-12:20 11:35-12:20 11:35-12:20 11:15-12:00
Rabbit obesity clinics Leadership skills for all Feeding the renal Leaning into colleagues,
Jo Hinde (UK) roles patient clients and cases
Liz Cox (UK) Georgia Woods (UK) Carolyne Crowe (UK)
12:10-12:55
IN CONVERSATION
Coastal Cookout Hall 3, ICC Cow"—,..ff‘ 0 Stepping up and
speaking out
13:35-14:20 13:35-14:20 13:35-14:20 13:35-14:20 BennyiBaken (Ul
Nursing patients with Managing your team Nutritional management ~ Pete Wedderburn (IRE)
ileus through a change of the hyperthyroid cat BSAVA President Phil
Jo Hinde (UK) Renay Rickard (UK) Georgia Woods (UK) Lhermette in

conversation with Pete
Wedderburn, a small
animal vet, journalist
and broadcaster

MAPPING
YOUR FUTURE

14:30-15:15 14:30-15:15 14:30-15:15

Is it all about hay and Swapping between Nutritional management

grass: rabbit nutrition leadership and of gastrointestinal . .

A p— management disease | Hall 1 and 3 Foyer 10:00-14:00

i i-Eig) s Aarti Kathrani (UK) Join us at the Mapping your Future
Liz Cox (UK) . .

career diversity fair, with practical
career insight from:
m PDSA
m Vets4Pets

: 15:20—16&05 ) . 15[20—15:05 . . 15:2[0—16:05 = WVS and Mission Rabies

xotic pet welfare an simple approach to utritional management

ethics development reviews of gastrointestinal - (E:Sts Pr.Oteit‘on
Shakira Free Miles (UK) Renay Rickard (UK) disease Il " ucationa

- BSAVA Volunteering
- PG Certificates
- AVP, Resident, Intern, Clinician

Aarti Kathrani (UK)

= FIVP
m CVS
= Medivet
JOIN BSAVA TODAY u Vets Now
BSAVA members enjoy substantial savings on Congress m SPVS/VMG
registration along with a host of other benefits. Join today for m APHA
exceptional value CPD courses, great savings on BSAVA m DEFRA
publications, access to exclusive member only online resources m GVS
and much more. u AGV
Visit the stand in Hall 3 Foyer or go to www.bsava.com. m Vetlife

CONGRESS CLOSES
Join us at BSAVA Scottish Congress 2019 7-8 September in Glasgow

BSAVA CONGRESS 2019 PROCEEDINGS |




Independent
Vetcare

IVC YACKETENCART Y

o ¢
b
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As the UK’s largest veterinary employer, IVC offers both fantastic career
opportunities and the resources to support your development goals.

Whether you’re starting out, need to relocate, take on more responsibility or
further qualifications, at IVC you can take your career to the next level with
confidence in the UK or Europe.

All our staff receive fantastic benefits:
» 25-30 days paid holiday, plus your birthday
« Outstanding Academy and Leadership programmes

» Excellent CPD Allowance including CPD leave
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Our speakers

Nicola Ackerman

BSc(Hons) RVN CertSAN CertVNECC
VTS(Nutrition) HonMBVNA

Nicola Ackerman works as the Head Medical
Nurse at The Veterinary Hospital in
Plymouth, UK. Nicola graduated from
Hartpury College with an honours degree in Equine
Science, and subsequently qualified as a veterinary nurse
in 2002. Nicola has written for many veterinary publica-
tions and textbooks, and is the editor of Aspinall's
Complete Textbook of Veterinary Nursing and is on the
editorial board of The Veterinary Nurse. Nicola won the
BVNA/Blue Cross award for animal welfare in 2010,
various SQP awards in 2011, 2012, 2013 and 2014, and
the College of Animal Welfare Professional Development
Award in 2012. Nicola is currently studying for a Master’s
degree in Advanced Veterinary Nursing with Glasgow
University.

Sophie Adamantos

BVSc CertVA DipACVECC

DipECVECC FHEA MRCVS |

Sophie Adamantos graduated from Liverpool
and worked in first opinion and referral
practices prior to becoming a Diplomate of
the American College of Veterinary Emergency and
Critical Care in 2005. Sophie remained at the RVC as a
lecturer and then senior lecturer. Sophie spent 5 years
developing the ICU and acute medicine services at
Langford Veterinary Specialists before becoming Clinical
Director of Paragon Veterinary Referrals in November
2018. Sophie enjoys all aspects of emergency and acute
medicine.

Paul Aldridge
BVSc CertSAS MRCVS

Paul Aldridge graduated from the University
of Liverpool, and currently works as staff
surgeon at Vets Now Referralsin Manchester
where he sees referred soft tissue and
orthopaedic cases. His clinical interests include all areas
of traumatology and acute abdominal surgery. Paul is
widely involved in delivering CPD, both nationally and
internationally.

Emma Archer

RVN DipAVN(Surgical)
VTS(Anaesthesia)

Emma Archer qualified as a Veterinary fJf
Nurse in 2001 in general practice, gaining
her advanced veterinary nursing diploma
(surgical) in 2006. Since 2008, she has been an Anaes-
thesia Technician at The Animal Health Trust and is a
Veterinary Technician Specialist (VTS) in Anaesthesia &
Analgesia and a member of the Academy of Veterinary
Technician Anaesthetists. Emma is passionate about
continuing education and has a keen interest in teaching
and CPD for veterinary nurses and is currently under-
taking an MSc.
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Heather Bacon
BSc(Hons) BVSc CertZooMed MRCVS

Heather Bacon graduated from the Univer-
sity of Bristol and, after several years work- [
ing overseas, now runs international |

veterinary training projects out of the

Jeanne Marchig International Centre for Animal Welfare
Education at the University of Edinburgh; Heather has a
keen interest in dog behaviour and welfare, veterinary
training and zoological medicine.

Lucy Barker
BVMBVS BVMedSci PGCert

Lucy Barker is a graduate from the Univer-
sity of Nottingham. She is currently a sec-
ond year resident in small animal internal
medicine at the University of Bristol, and
has a keen interest in all areas of internal medicine.

Penny Barker
BVetMed BSc MRCVS

Penny Barker is a Royal Veterinary College
graduate, former small animal vet, pro-
gramme manager and management con-
sultant. She has a passion for helping people
to both realise their potential and to work more effec-
tively together. This led her to becoming an NLP Practi-
tioner and gaining Diplomas in both personal and
corporate coaching. She now runs her own leadership
coaching and team development business as well as
working back within the profession she loves as an
associate with VDS training.

Duncan Barnes

MA VetMB DipSAS(Ortho) MRCVS RCVS
Recognised Specialist in Small Animal Surgery
(Orthopaedics)

Duncan Barnes qualified from the Univer-
sity of Cambridge in 2001, and spent 9 years
in general small animal practice, where he gained
the RCVS Certificate of Small Animal Surgery (CertSAS)
in 2006. In 2010 he set up the orthopaedic referral
service at Eastcott Referrals in Swindon, and he com-
pleted a part-time externship at Anderson Abercromby
Veterinary Referrals in 2014. He was awarded the RCVS
Diploma in Small Animal Orthopaedics, completing
this via the alternate track, in August 2016. Duncan is
currently head of the orthopaedics department at
Eastcott Referrals.

Dan Batchelor
BVSc PhD DipSAM DipECVIM-CA MRCVS

Dan Batchelor is a Bristol graduate and a
European and RCVS Specialist in Small
Animal Internal Medicine. Dan works at the
University of Liverpool Institute of Veteri-
nary Science and is Head of Small Animal Medicine; he
has an interest in all areas of internal medicine.




Julie Beacham
BSc(Hons) CVPM

Julie Beacham has over 20 years’ experience
in the veterinary world and manages Wendo-
ver Heights Veterinary Centre, a large, mixed,
independent practice in Buckinghamshire.
She relishes the diversity and unpredictability of the role
and enjoys finding solutions to the problems that arise. Julie
has been a member of the Veterinary Practice Management
Association (VPMA) Council & Board since 2011, was a
member of the Certification and Training Committee for six
years, and is now the 2018-2019 President under its new
name, The Veterinary Management Group.

Laura Black RVN

CertNEBOSH (Occupational Health and
Wellbeing) (Occupational Health & Safety)

Laura Black has been a Veterinary Nurse for
26 years, working in both private and char-
ity sectors. She is Head of Health, Safety &
Wellbeing at Vets Now. She has a keen interest in improv-
ing wellbeing within our profession, through raising
awareness of good mental health, encouraging the
practice team to look after themselves and improving the
quality of sleep.

Vicki Black
MA VetMB ECVIM-CA FHEA MRCVS

Vicki Black graduated from University of
Cambridge Veterinary School in 2009 and
worked in small animal practice before
completing an internship at Davies Veteri-
nary Specialists and a residency at Bristol Veterinary
School in 2016. Since achieving her European Diploma in
Small Animal Internal Medicine she has remained at
Bristol Veterinary School as a Clinical Teaching Fellow.
Vicki has a special interest in haematological and
immune-mediated disorders.

Ben Blacklock
BVSc(Hons) DipECVO MRCVS

Ben Blacklock graduated from the Univer-
sity of Bristolin 2009. After spending time in
mixed practice in Lancashire, he undertook
an internship and then residency in oph-
thalmology at the Animal Health Trust in Newmarket.
Upon completion of his residency, Ben moved to Dick
White Referrals. He is an RCVS and European Specialist in
Ophthalmology.

Kieran Borgeat

BSc(Hons) BVSc MVetMed(Dist) CertVC
DipACVIM DipECVIM-CA MRCVS

Kieran Borgeat is a Bristol graduate, who
completed his Certificate in Veterinary
Cardiology in general practice and then
completed a Residency and Masters degree at the Royal
Veterinary College. He is an American and European
Diplomate and an RCVS Recognised Specialist in
Cardiology. He is Clinical Lead in Cardiology at Langford
Vets, University of Bristol. He is particularly interested in
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interventional procedures, cardiac therapeutics, feline
myocardial disease and clinical decision making processes.

Peter Borriello
PhD

Peter Borriello is a microbiology graduate
and Fellow of University College London.
His career history includes appointment as
Head of a Medical Research Council Unit
working on pathogenicity of bacterial infections; found-
ing Director of the Institute of Infections and Immunity,
University of Nottingham; and was appointed Director of
the Central Public Health Laboratory, which was the
National Centre for Reference Microbiology, and then
Director of the Government a centre for Infections, His
last post was as Chief Executive of the Veterinary Labora-
tories Agency. He is currently Chief Executive of the Vet-
erinary Medicines Directorate.

Kelly Bowlt

Blacklock BVM&S DIipECVS PGCert FHEA
MRCVS

Kelly Bowlt graduated from the University of
Edinburgh in 2005 and after 18 months in
small animal general practice, completed a
rotating internship at the Royal Veterinary College and a
three-year ECVS approved residency programme in
Small Animal Surgery at the University of Bristol. Kelly
joined the Animal Health Trust in 2011, where her par-
ticular interests include minimally invasive surgery,
trauma management and reconstructive/oncological
surgery. She is a member of the European College of
Veterinary Surgeons (ECVS) and the Association of
Veterinary Soft Tissue Surgeons (AVSTS).

Jonathan Bray

MVSc MSc(Clin Onc) MANZCVS CertSAS
DipECVS MRCVS

Jonathan Bray graduated from Massey Uni-
versity, New Zealand in 1988 and became a
Diplomate of the European College of Vet-
erinary Surgeons in 1997. He obtained a Master’s degree
in Veterinary Science in 1990, and a Master’'s degree in
Clinical Oncology in 2013. He is currently completing a
PhD, with the hope of developing better prognostic tools
and treatments for soft tissue sarcoma. Jonathan is now
a Senior Surgeon at Fitzpatrick Referrals Oncology and
Soft Tissue in Guildford, UK.

Laura Buckley
BVetMed CertVD DipECVD MRCVS

Laura Buckley is a Royal Veterinary College
graduate and a RCVS and European Spe-
cialist in Veterinary Dermatology. After
completing her residency training at the
University of Liverpool, she worked in private referral
practice for Guide Dogs as part of UK VetDerm, Davies
Veterinary Specialists and Calder Vets. She returned to
the University of Liverpool in 2014 and is currently in post
as Senior Lecturer in Veterinary Dermatology. She is
interested in all areas of dermatology, in particular
chronic otitis and feline dermatology.
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Our speakers

Richard Byrne
BVetMed MRCVS

Richard Byrne is a Royal Veterinary College
graduate and Director at West Bar Veteri-
nary Hospital, Banbury in Oxfordshire.
Richard spends most of his time involved in
the clinical work of a busy first opinion mixed practice.
Richard has a keen interest in using technology in first
opinion practice to improve clinical outcomes and pro-
cesses, improve client care and improve the quality of the
work environment for staff.

Richard Casey
MBA AssocCIPD

Richard Casey is a charity veterinary profes-
sional and works as Clinical Development
Manager at Blue Cross, as well as a Director
of the Veterinary Management Group. His
areas of expertise include service innovation and people
development.

David Charles

David Charles is a final year student at Bristol
Vet School and Senior Vice President of the
Association of Veterinary Students. Prior to |
attending Bristol, he studied biology at the
University of Birmingham. His presidential
year saw the launch of the AVS EMS Grants, the inaugural
EMS Experience survey and the first student led session at
London Vet Show. David is passionate about improving the
student experience and accessibility in vet schools and
on placements for students of all backgrounds. For the last
5 years he has worked either full or part time to help fund
his veterinary studies and associated expenses.

Sylvie Chastant
DVM PhD Habil DipECAR

Sylvie Chastant is a French vet, whose pas-
sions are teaching and applied research in
the field of reproduction. She developed
research on canine neonatology and paedi-
atrics, within a dynamic team called Neocare (Toulouse
National Vet School, Toulouse, France), dedicated to
reproduction, neonatology and kennel/cattery medicine
with special interests in colostrum and milk, birth weight,
and alert criteria to decrease the risk of mortality in pup-
pies and kittens.

John Chitty
BVetMed CertZooMed MRCVS

John Chitty is a CVS Advanced Practitioner
in Zoological Medicine. John qualified from
the Royal Veterinary College in 1990 and
gained his RCVS Certificate in Zoological
Medicine in 2000. John Co-Directs a small animal/exotics
practice in Andover, Hampshire with a 100% avian/exotics/
small mammal caseload of both referral and first opinion
patients. John is consultant to seven zoological collec-
tions, a commercial laboratory and the Great Bustard
Reintroduction project as well as Co-editor of two texts
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on avian medicine, one on rabbit surgery and co-author of
a textbook of tortoise medicine. John is the author of vari-
ous book chapters and papers on a range of species, Vice-
President of the European Association of Avian
Veterinarians, and Senior Vice President of the British Small
Animal Veterinary Association.

Peter Cockcroft

BA MA MSc MBA Vet.MB DVM&S DCHP
DipECBHM FHEA MRCVS

Peter Cockcroft is Professor of Veterinary
Education within the School of Veterinary
Medicine at the University of Surrey, where
he is responsible for the design, delivery and develop-
ment of the veterinary curriculum. With Mark Holmes, he
co-authored the Handbook of Evidence-Based Veteri-
nary Medicine and the Handbook of Clinical Veterinary
Research. Peter is the Editor in Chief of RCVS Knowl-
edge’s journal Veterinary Evidence.

Elizabeth Cox
CertSAN RVN

Elizabeth Cox works for Independent
Vetcare as Veterinary Project Manager, is
also the Senior Vice Chair of RCVS
Veterinary Nurses Council and an appointed
member of the RCVS council. She also Co-Chairs the
RCVS and BVNA Veterinary Nurses Future Project. Having
worked within a wide range and style of practices over
the years, Elizabeth is passionate about veterinary nurs-
ing with a strong focus on the future and direction of the
profession. With the rapid changes and advances in the
industry, she is keen that nurses develop their own career
and the profession as a whole.

Thomas Cox
BVSc CertAVP(GSAS) MRCVS

Thomas Cox is a graduate of Liverpool r .
University, qualifying in 2012, he spent three
years in first opinion practice before com-
pleting rotating and surgical internships.
He is now in his final year of a surgical residency at the
Small Animal Teaching Hospital, Liverpool. He has a keen
interest in all areas of small animal surgery.

Carolyne Crowe

BVetMed(Hons) BSc(Hons) MSc Dip Coaching
Dip Stress Management and Wellbeing MRCVS

Carolyne Crowe is an experienced equine
vet, an award winning personal perfor-
mance coach, mentor, international speaker,
researcher and lecturer. Carolyne has a Master’s degree
in Workplace Health and Wellbeing and continues to do
research in veterinary team health, wellbeing, perfor-
mance and engagement. She is a master trainer in DISC
behavioural profiling, a CPCAB trainer in Stress manage-
ment and Wellbeing, a certified trainer in Resilience, a
Mental Health First Aider and an Honorary Lecturer of the
University of Liverpool. Carolyne is a training consultant
at VDS Training.




Laura Cuddy

MVB MS DipACVS-SA DipECVS DipACVSMR
DipECVSMR MRCVS

Laura Cuddy is a graduate of University
College Dublin. She is an American,
European, RCVS and VCI Specialist in Small
Animal Surgery and an American and European Specialist
in Veterinary Sports Medicine and Rehabilitation. Laura is
Director of Veterinary Specialists Ireland. She has a keen
interest in all aspects of orthopaedic, soft tissue, neuro-
logic and oncologic surgery, specifically minimally-
invasive techniques, traumatology and rehabilitation of
the postoperative patient. Her research interests include
orthopaedic biomechanics, as well as teaching and pro-
ficiency assessment in minimally-invasive procedures.

Stacey Davidson

Stacey Davidson is Champion of Culture and
Community at The Ralph Veterinary Referral
Centre — a role which combines her two
greatest passions; communications and
people. Sheis a true advocate and champion
of the far-reaching effects that a positive organisational
culture can have on individuals and teams. She also
believes that at its heart, great communication is about
creating an authentic story, told in a genuine way, with
simplicity and purpose.

Charlotte Dawson

BVetMed MVetMed PGCertVetEd FHEA
DipECVO MRCVS

Charlotte Dawson graduated from the RVC
in 2009, and after a year in general small
animal practice she went on to complete
two rotating internships. The first at a private referral
practice and the second at the RVC. Having also under-
taken specialist training in the RVC's Ophthalmology
Service, she is now Lecturer in Veterinary Ophthalmology
and head of the service.

Rachel Dean

BVMS PhD MSc(EBHC) DSAM(Fel) SFHEA
MRCVS

Rachel Dean, a graduate from University of
Glasgow, has worked in mixed, dairy and
small animal general practice. She holds the
RCVS Diploma in Feline Medicine, has a PhD in epidemi-
ology and an MSc in Evidence-based Healthcare. Rachel
is currently the Director of Clinical Research and Excel-
lence in Practice for Vet Partners, the inaugural chair of
the Association of Charity Vets and the chief editor of the
BSAVA Manual of Shelter Medicine.

Steven De Decker

DVM PhD DipECVN MvetMed PGCertVetEd
FHEA MRCVS

Steven De Decker graduated from Ghent
University in Belgium. After graduation, he
performed a rotating internship there and
undertook a PhD studying ‘wobbler syndrome’ in dogs.
This was followed by a Residency in Neurology and
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Neurosurgery at the Royal Veterinary College. He is
Senior Lecturer and the Head of Service of the neurology
and neurosurgery team at the Royal Veterinary College.
Although he is interested in all aspects of veterinary
neurology, most of his research and publications focus
on spinal disorders and neurosurgery.

Margaret Mary Devaney

Margaret Mary Devaney was invited to join the
RCVS Knowledge Quality Improvement Advi-
sory Board in 2018. She brings with her the
unique experience and perspective of an NHS
improver. As well as being a registered nurse,
she has undertaken leadership roles such as Head of Patient
Safety at the Royal Free London NHS Foundation Trust and
currently as Assistant Director for Quality & Risk at East and
North Hertfordshire NHS Trust. Margaret Mary has experi-
ence as a Quality Improvement Advisor with the Academic
Health Science Network UCL Partners and through in-
depth studying with the Institute for Healthcare Improve-
ment (IHI) Improvement Advisor Programme.

Simon Doherty
BVMS CertAqV MRCVS MRQA CBiol FRSB

Simon is the president of the British Veteri-
nary Association and a Senior Lecturer
(Education) in Animal Health & Welfare at
the Institute of Global Food Security,
Queen’s University Belfast. He is a trustee of the BVA Ani-
mal Welfare Foundation and of international livestock
development charity, Send a Cow. Through his own busi-
ness, Blackwater Consultancy Ltd, Simon delivers men-
torship in business development for innovative start-up
and spin-out companies working in the agri-tech & agri-
food sectors, and he was appointed as a GlobalScot by
Scottish Development International during 2018.

Julie Dugmore
RVN

Julie Dugmore qualified as a veterinary
nurse in 1987 after spending her training
years in small animal practice. Her keen
interest in student training led her to take a
teaching position in 2000 and since leaving full time
practice she has kept her clinical skills up to date. Julie's
position with the Royal College of Veterinary Surgeons
has been varied; starting in 2002 as an external verifier
and progressing through the ranks to become the Direc-
tor of Veterinary Nursing responsible for eight members
of staff working to support the Veterinary Nurse Council
in the college’s regulatory remit.

Florent Duplan
DVM MRCVS

Florent Duplan is Resident in Small Animal
Internal Medicine at Langford Vets, Univer-
sity of Bristol. In 2015, he graduated from
Alfort Veterinary School in France and per-
formed a small animal rotating internship in Canada, at
the University of Prince Edward Island.
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Our speakers

Sarah Egleston
RVN VTS(ECC)

Sarah Egleston graduated from the Univer-
sity College Dublin in 2010, after which she
worked in general practice before moving
to a large emergency referral hospital in
central London, where she was the transfusion nurse and
clinical lead. In 2017, Sarah became a member of the
Academy of Veterinary Emergency and Critical Care
Technicians, when she obtained her VTS (ECC) qualifica-
tion. Sarah is currently an ECC nurse at the QMHA RVC.

Gary England

BVetMed PhD DVetMed DipVR DipVRep
DipECAR DipACT PFHEA FRCVS

Gary England is Professor of Comparative
Veterinary Reproduction at the School of
Veterinary Medicine and Science, University
of Nottingham. He gained a PhD in canine reproduction,
is a Diplomate of the European College of Animal
Reproduction and the American College of Theriogeno-
logists, and he holds the RCVS Diploma in Veterinary
Reproduction.

Brian Faulkner

BSc(Hons) BVM§&S CertGP(SAM) CertGP(BPS)
MBA MSc(Psych) MRCVS

Brian Faulkner is a clinician, veterinary busi- i
ness consultant and confidence coach. |eagtey
Brian has set up, developed and exited 4 ]
veterinary practices. He is the creator of Colourful
Consultation.com and founder of The British Veterinary
Receptionist Association. He is a SPVS past president.

Joe Fenn
BVetMed MVetMed DipECVN FHEA MRCVS

Joe Fenn graduated from the Royal Veteri-
nary College in 2009 and spent some time
in general practice in Derbyshire. He then
returned to the RVC to complete a rotating
internship and residency in veterinary neurology and
neurosurgery. Following completion of his residency,
Joe stayed at the RVC as staff clinician, and in 2017 was
appointed as a Lecturer in Veterinary Neurology and
Neurosurgery. Joe is a European and RCVS Recognised
Specialist in Veterinary Neurology. He is interested in all
aspects of veterinary neurology and neurosurgery,
including the management of acute spinal cord injury
and advanced neurosurgery.

Elena Fenollosa-Romero
DVM CertVOphthal MRCVS

Elena Fenollosa-Romero is a third year ECVO
resident at Dick White Referrals. She enjoys
all aspects of Ophthalmology but mainly
corneal and intraocular surgery.
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JD Foster
VMD DACVIM(SAIM)

JD Foster graduated from the University of
Pennsylvania. After spending a year in pri-
vate practice general medicine, he com-
pleted an internship followed by a residency
in small animal internal medicine at the University of Wis-
consin. JD is now a staff veterinarian at the Friendship
Hospital for Animals in Washington DC. There, he runs
the only extracorporeal blood purification service in the
region. His research interests include glomerulonephri-
tis, acute kidney injury, novel usage of extracorporeal
blood purification, and biomarkers of renal injury. JD is
the current president of the American Society of Veteri-
nary Nephrology and Urology. He has published numer-
ous textbook chapters, peer reviewed research and
review articles, and has spoken internationally on many
topics within renal and urinary disease.

Shakira Free Miles
RVN Bsc

Shakira Free Miles qualified in 2009 and has
worked in a wide variety of clinics all over
the world. Shakira is a passionate and active
RVN focusing on animal welfare and has a
strong voice within the profession on breed specific laws
and animal cruelty.

Isuru Gajanayake

BVSc CertSAM DipACVIM DipECVIM-CA
DipACVN MRCVS

Isuru Gajanayake is an American, European
and RCVS Specialist in Small Animal Internal
Medicine, and an American Specialist in
Small Animal Nutrition. Isuru is the Head of Internal Medi-
cine at Willows Veterinary Centre and Referral Service,
where he works as a specialist in internal medicine and
clinical nutrition.

Alex German

BVSc PhD CertSAM DipECVIM-CA SFHEA
FRCVS

Alex German holds the position of Royal
Canin Professor of Small Animal Medicine at
the University of Liverpool. He is a 1994
graduate of the University of Bristol and, after spending
two years in mixed practice, returned to Bristol to under-
take a PhD in mucosalimmunology, and then a residency
in small animal internal medicine. He is a Diplomate of
the European College of Veterinary Internal Medicine, a
RCVS Recognised Specialist in Internal Medicine, and a
Senior Fellow of the Higher Education Academy. His clini-
cal and research interests include comparative obesity
biology, ageing, preventing chronic disease, gastroenter-
ology and evidence-based veterinary medicine. For
14 years, he has run the Royal Canin Weight Management
Clinic at the University of Liverpool. This specialist clinic
aims to improve the quality of life of all overweight pets
through clinical excellence, research and education.




Sonya Gordon
DipACVIM Cardiology

Sonya Gordon is a graduate of the Ontario
Veterinary College (Canada) where she
also completed her cardiology residency i
training and advanced degree in veterinary

cardiology. Sonya has been on faculty at Texas A&M
University since 1998. She teaches in all years of the DVM
program and is the cardiology residency program direc-
tor. Sonya practices medicine 30%-50% of the time,
which facilitates her research interests that are realized in
large part through involvement in multicentre collabora-
tive clinical trials and collaborative translational research.
These opportunities, coupled with her involvement in
multicentre international studies, have provided her with
a global perspective with respect to veterinary cardiology.

Richard Guest

MA (Hons) CEO Morgan Frey, Telemedicine
Consultancy

Richard Guest graduated from Oxford Uni-
versity and has driven innovation across a
number of industries. Most recently Richard
launched the NHS GP at hand service with Babylon
health, saving patients time and taking pressure off the
rest of the NHS.

Eilidh Gunn
BVMS DVMS DipECVIM-CA MRCVS

Eilidh Gunn is a graduate of the University
of Glasgow and, following a residency at the
University College Dublin, obtained her
ECVIM diploma in small animal internal medi-
cine. Eilidh is a clinician at North Downs Specialist Referrals
and is interested in all areas of internal medicine.

Chris Gush
BSc MSc

Chris Gush is the Executive Director of
RCVS Knowledge, which aims to advance
the quality of veterinary care for the benefit
of animals, the public and society. Chris
began his career as a microbiologist. Having left the
laboratory, a move to the Department of Health saw him
co-develop the Showcase Hospitals Programme. Later,
at the Health Protection Agency, Chris managed investi-
gations into microbiology testing leading to improved
standards. In his previous role as Assistant Director of
Clinical Innovation and Research at the Royal College of
General Practitioners, Chris led on the development of
resources to help improve the quality of patient care.

Peter Haseler
BVetMed MRCVS

Peter Haseler is a Royal Veterinary College
graduate. Pete works as a first opinion and
referral vet at Acorn Veterinary Centre,
Studley. He has a keen interest in veterinary
dentistry, is a past President of the British Veterinary
Dental association and is the Treasurer of the European
Veterinary Dental society.
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Rachel Hattersley

BVetMed(Hons) CertSAS DECVS MRCVS

Rachel Hattersley is a Royal Veterinary Col- 4 /
lege graduate and an RCVS and EBVS Spe- _‘

cialist in Small Animal Surgery. Rachel is a

member of the soft tissue surgery team at

Dick White Referrals. She has a keen interest in all areas
of soft tissue surgery but her specific areas of interest
include brachycephalic obstructive airway syndrome,
feline nephroureterolithiasis and surgical oncology.

Philippe Hennet
DV DipAVDC DipEVDC

Philippe Hennet is an American, European
and French Specialist in Dentistry and Oral
Surgery. Philippe works at ADVETIA Veteri-
nary Referral Hospital and is Head of
Dentistry, Oral and Maxillofacial Surgery.

Michael Herrtage

MA BVSc DVSc DVR DVD DipSAM FRCVS
DipECVIM DipECVDI RCVS and European
Specialist in Small Animal Medicine

Mike Herrtage graduated from the Liverpool
University and was until recently Professor
of Small Animal Medicine at the University of Cambridge
and Dean of the Cambridge Veterinary School. He was in
charge of the small animal medicine and diagnostic
imaging services at the Queen’s Veterinary School Hos-
pital. His clinical responsibilities include all aspects of
small animal medicine and diagnostic imaging, but he
has a particular interest in endocrine and metabolic
disorders.

Paul Higgs
MA VetMB CertSAM DipECVIM-CA MRCVS

Paul Higgs qualified from the University of
Cambridge in 2006. He completed a resi-
dency in internal medicine at the University
of Bristol and became a Diplomate of the
European College of Veterinary Internal Medicine in
2014. Since then he has worked in private referral practice
and is currently part of the internal medicine team at
Highcroft Referrals, Bristol.

Georgina Hills
RVN CVPM

Georgina Hills is a Veterinary Management
Group Director and works as an Operations
Manager for Independent Vetcare, previ-
ously having worked as an RVN and practice
manager. Georgina sits on the VMG committee for the
Certificate in Veterinary Practice Management (CVPM)
and has a keen interest in promoting the benefits of non-
clinical CPD and management training for all members of
the team, including the leaders, to improve practice life.
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Our speakers

Jo Hinde
RVN

Jo Hinde is a Registered Veterinary Nurse
with a special interest in rabbit medicine. Jo
is a director of LagolLearn which provides
rabbit specific CPD to veterinary profes-
sionals in the UK and internationally. She is also a BVNA
Council member and has won awards for her dedication
to animal welfare.

Delphine Holopherne-Doran
DVM MSc PhD DipECVAA AFHEA MRCVS

Delphine Holopherne-Doranis an EBVS Spe-
cialist in Veterinary Anaesthesia and Analgesia.
She works as a clinical anaesthetist at High-
croft Veterinary Referrals; she has a keen
interest in all areas of anaesthesia and analgesia.

Paula Hotston Moore
MEd RVN

Paula Hotston Moore is a Registered Veteri-
nary Nurse, working at the University of
Bristol for 13 years up until December 2018.
Paula has worked in veterinary nurse edu-
cation for a number of years. Paula was Senior Tutor for
the veterinary nursing courses and had responsibility for
the pastoral support of undergraduate students.

Dawn Howard
Chief Executive of NOAH

Dawn Howard, prior to joining NOAH in
2014 was based in Brussels and spent a
number of years representing UK agricul-
ture in the office of the UK National Farmers
Union where her responsibilities included animal health
and welfare. She later headed up the European body for
farm animal breeders, EFFAB. Dawn previously worked in
Defra’s Animal Health and Welfare policy unit in West-
minster and prior to that both Plant Health and pesticides
policy in York, originally joining as a field-based inspec-
tor.Whilst originally qualified as a botanist, Dawn has a
passion for raising animal health and welfare standards.

Susan Howarth

BSc(Hons) DipAVN(Surg) DipAVN(Med) CertEd
FHEA RVN

Susan Howarth is the Programme Manager
of Veterinary Nursing courses at Harper
Adams University and sits on the RCVS
Veterinary Nursing Education Committee and Veterinary
Nurse Council. She has an interest in veterinary nurse
education, in particular post professional education.

Andrea Jeffery
RVN MSc DipAVN(Surg) CertEd FHEA
Andrea Jeffery is a Veterinary Nurse Educator

and has worked in both further education
and now higher education for the past
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twenty years. Andrea is Programme Director for the
undergraduate veterinary nursing programmes at the
University of Bristol and is currently Chair of the VN Edu-
cation Committee at the RCVS. She has a keen interest in
patient care and client compliance as well as improving
professional practice.

Thom Jenkins
MA VetMB MRCVS

Thom is Founder and CEO of Gula, a
mobile-first veterinary telemedicine plat-
form enabling veterinary clinics to offer
video consultations to pet owners. Thom
previously served as the Chief Operating Officer of multi-
site veterinary groups in both Europe and Asia. Thom
serves as Chair of VetForum USA, UK and APAC events, is
Non Executive Director at Recruit4vets and is an advisor
to YLD, one of London's fastest growing software engi-
neering consultancies working with brands such as The
Economist, Trainline and Thomas Cook.

Georga Karbe
DVM PhD DACVS-SA MRCVS

Georga Karbe graduated from the Freie
University Berlin, Germany after which she
pursued specialist surgical training in the
United States. She spent time at Colorado
State University and the University of Pennsylvania,
where she completed a research fellowship as well as
surgical internship and residency. Georga is a Diplomate
of the American College of Veterinary Surgeons and is
currently working as a soft tissue consultant at Dick
White Referrals. She has a strong interest in all aspects of
soft tissue surgery, particularly minimally invasive surgery
and reconstructive surgery.

Aarti Kathrani

BVetMed(Hons) PhD DACVIM(SAIM) DACVN
MRCVS

Aarti Kathrani graduated from the Royal
Veterinary College in 2006 before complet-
ing her rotating small animal medicine and
surgery internship at the Queen Mother Hospital for
Animals, RVC, in 2007 and her PhD in canine inflammatory
bowel disease at the RVC in 2011. Aarti then completed a
three-year residency program in small animal internal
medicine at Cornell University in 2014 and is a diplomate
of the American College of Veterinary Internal Medicine.
She also completed a two-year small animal clinical nutri-
tion residency program at the University of California-Davis
in 2016. She is a diplomate of the American College of
Veterinary Nutrition. Aarti works at the RVC as a senior
lecturer in small animal internal medicine.

Sophie Keyte

BVMS(Hons) MVetMed(Dist) FHEA DACVIM
MRCVS

Sophie Keyte is a Glasgow University gradu-
ate and an American and RCVS Specialist in
Small Animal Internal Medicine. She enjoys




all aspects of internal medicine, however her main areas
of interest are endocrinology and infectious disease.
During her residency she was a member of the “Feline
Acromegaly Team” at the Royal Veterinary College.
Sophie is currently a Clinical Teaching Fellow at the Uni-
versity of Bristol and leads the canine hypophysectomy
service, alongside the Neurology and Emergency and
Critical Care team, at Langford Veterinary Services.

Richard Killen
BVSc MRCVS

Richard Killen qualified from Bristol Univer-
sity and for many years was partner at the [
Highcroft Vet Group in Bristol. Since 2016 &
he has been the Director of Clinical Services

for CVS Group, his responsibilities include helping main-
tain the clinical and practice standards within CVS prac-
tices. Richard is also a senior assessor for the RCVS PSS.

Jennifer Kinns
VetMB DipECVDI DACVR MRCVS

Jennifer Kinns is a Cambridge Veterinary

School graduate and an American, (W8 ‘___,-‘rw
European and RCVS Specialist in Diagnostic [
Imaging. Jennifer works as a radiology

consultant and medical manager with ldexx Telemedi-
cine and is exam director for the European College of
Veterinary Diagnostic Imaging. She has a particular inter-
est in teaching radiographic interpretation to general and
emergency practitioners.

Chris Laurence
MBE QVRM TD BVSc FRCVS

Chris Laurence qualified as a vet from Bris-
tol in 1968 and worked in mainly small
animal practice until 1998. Chris was subse-
quently Chief Veterinary Officer at the
RSPCA and Veterinary Director of Dogs Trust. He retired
in August 2011. He was awarded the MBE for services to
animal welfare in 2007 and granted Fellowship of the
Royal College of Veterinary Surgeons in 2017.

Chris is currently Chairman of the Canine and Feline Sec-
tor Group and Chairman of the Animal Welfare Founda-
tion and the British Veterinary Behaviour Association. He
also works for other charities

Richard LeCouteur
BVSc PhD DipACVIM(Neurology) DipECVN

Richard LeCouteur is a graduate of The
University of Sydney, and a Diplomate of the
American College of Veterinary Internal
Medicine (Neurology) and the European
College of Veterinary Neurology (ECVN). Currently Rick is
a Professor Emeritus of Neurology and Neurosurgery at
The University of California, Davis.
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Dan Lewis

MA VetMB CertVA DipACVECC DipECVECC
MRCVS

Dan Lewis is a Cambridge graduate and an §
American, European and RCVS Specialist in [l
Small Animal Emergency & Critical Care.
Dan is national clinical lead in ECC for Vets Now and is
based in their Glasgow referral hospital. He is interested
in all aspects of emergency & critical care, but particu-
larly in the treatment of sepsis and the use of blood
products in the critically ill patient.

Philip Lhermette
BSc (Hons) CBiol FRSB BVetMed FRCVS

Philip Lhermette is the principal and founder
of Elands Veterinary Clinic, near Sevenoaks
in Kent. After completing an honours degree
in animal physiology at the University of Not-
tingham in 1977, Philip went on to complete his degree in
veterinary medicine at the Royal Veterinary College, Lon-
don, in 1982. Following four years in mixed practice in Sur-
rey Philip moved to Kent to establish his own practice
which moved to new purpose-built premises in 2010.

Philip has a particular interest in surgery — and more spe-
cifically, minimally invasive (keyhole) surgery using both
rigid and flexible endoscopes. Philip trained with human
minimally invasive surgeons in the UK and veterinary
endoscopists in the USA. Having practised rigid endos-
copy since 1995, Philip has extensive experience in
endoscopy and endosurgery and has run a referral ser-
vice since 2001. He pioneered laparoscopic bitch spays
and laser endosurgery in veterinary medicine in the UK, is
author and editor of the BSAVA Manual of Canine and
Feline Endoscopy and Endosurgery and has contributed
to numerous other publications and lectures extensively
in minimally invasive techniques throughout the UK,
Europe and Asia. In 2011 Philip received the BSAVA Simon
Award for outstanding contributions in the field of veter-
inary surgery. in 2016 he was awarded Fellowship of the
Royal College of Veterinary surgeons for meritorious
contributions to clinical practice and in 2017 he was
awarded Fellowship of the Royal Society of Biology. He is
an Official Veterinary Surgeon (OV) currently on the fol-
lowing panels: ES, EX, SX, CA.

Francisco Llabrés-Diaz
DVR DipECVDI MRCVS

Francisco Llabrés-Diaz has been working in
the field of referral small animal diagnostic
imaging for 20 years. He is an RCVS Specia-
list in Veterinary Diagnostic Imaging, hold-
ing the RCVS and ECVDI Diplomas. Francisco has worked
at different referral centres in the UK and has been Chair
of the British and Irish Division of the European Associa-
tion of Veterinary Diagnostic Imaging and the East Anglia
Region of BSAVA.
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Anette Loeffler
DrMedVet PhD DVD DipECVD MRCVS

Anette Loeffler graduated from Ludwig-Max-
imilians-University Munich, worked in mixed
practice in Cumbria for six years and is now
assistant professor in veterinary dermatology
at the Royal Veterinary College, involved in clinical work,
teaching and research. She is a European and RCVS Spe-
cialist in Veterinary Dermatology and has a keen research
interest in bacterial skin diseases, antimicrobial resistance
and zoonotic transmission of MRSA and MRSP.

Christine Magrath
BVMS HonFRCVS

Christine Magrath was appointed by the
VDS in 1999 to initiate and develop a pro-
gramme which specifically deals with every
day communication with clients and add-
ressing difficult situations. The programme has had an
impact at practice level and on undergraduate training,
and in light of this Christine was awarded an Honorary
Fellowship of the Royal College in 2009 and presented
with the Chiron award from the BVA in 2010. Christine is
recognised as a leader in this field and has co-authored
books on the subject. She is a past President and
Treasurer of SPVS and was a partner for 12 of her 17 years

in practice.
&
N

Christoph Mans
DrMedVet DipACZM DipECZM(ZHM)

Christoph Mans is a native of Germany and
received his veterinary degree from the Uni-
versity of Leipzig (Germany). He completed
an internship in Avian and Exotic Animal
Medicine at the Ontario Veterinary College (Canada)
followed by employment in private practice in Hong
Kong. He then completed a 3-year-residency in zoolo-
gical medicine at the University of Wisconsin-Madison,
the Milwaukee County Zoo and the International Crane
Foundation. He is currently a clinical associate professor
of zoological medicine at the University of Wisconsin-
Madison, USA.

Stephen May

MA VetMB PhD DVR DEO FRCVS DipECVS
FHEA

Stephen May is Professor of Education and
Senior Vice-Principal at the Royal Veterinary
College, and Senior Vice-President of the
Royal College of Veterinary Surgeons, currently chairing
its Graduate Outcomes Working Group. He is interested
in professional identity and capability and learning that
supports this, including communication skills, leadership
and team-working, scientific, clinical and ethical reason-
ing, and professionalism. He pioneered new approaches
to teaching, learning and assessment, and has extensive
experience of curricular development. His research
focuses on the scholarship of primary care, reflective
practice and learning, professional development and
assessment methods.
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Anne McBride
PHD

Anne McBride's degree was in Psychology
and her PhD in animal behaviour. She has
been a practising clinical animal behaviour-
ist for over 30 years. She has taught about
owner psychology, counselling and listening skills to
behaviour counsellors and animal training instructors for
20+ years. Understanding and interacting with owners is
core to the success of any treatment or programme
aimed at improving animal welfare in any context.

Fiona McDowall

PGDipVN Oncology PGCertTLHE CertAAB
DipAVN DipCVN RVN

Fiona McDowall is the Senior Oncology
Nurse at the Royal Dick School of Veteri-
nary Studies, Edinburgh. Fiona is currently
studying towards a Master’'s Degree in Veterinary Nursing
Oncology and has a keen interest in medical oncology
and client support techniques.

Matt McMillan
BVM®&S DipECVAA MRCVS

Matt McMillan is the Principal Clinical
Anaesthetist at Cambridge Vet School. His
interests are patient safety, error, ethics and
education.

Pam Mosedale
BVetMed MRCVS

Pam Mosedale is a Lead Assessor for the
RCVS Practice Standards Scheme. She is
also an SQP assessor for AMTRA, organises
CPD for SQPs, edits the BSAVA Guide to the
Use of Veterinary Medicines and organises the BSAVA
Dispensing Course. Pam is a member of RCVS Knowl-
edge's Quality Improvement Board and has a keen
interest in all aspects of clinical governance and quality
improvement in practice.

Dave Nicol
BVMS CertMgmt MRCVS

Dave Nicol is a veterinary marketing, perfor-
mance management and leadership expert.
He has written three books, most recently ‘So
You're A Vet...Now What?’, and publishes the
weekly Freewheelin’ Vet Biz Q&A Show on YouTube. Plus,
he hosts Blunt Dissection Podcast, a monthly conversation
about success with the rock stars of veterinary medicine
(which receives more than 60,000 plays per year), and is
the founder of VetX Graduate, an independent teaching,
mentoring and networking community helping vets thrive
in practice (not just survive), by teaching essential non-
clinical skills. In his spare time, he helps to run Roundwood
Vets, a small, independent veterinary practice in London.
You can access all of his content (the majority of which is
free) and get in touch at www.drdavenicol.com.




Louise O'Dwyer

MBA BSc(Hons) VTS(Anaesthesia/Analgesia &
ECC) DipAVN(Medical & Surgical) RVN

Louise O'Dwyer currently works as Clinical
Support Manager for Vets Now and is based
at their 24/7 Emergency and Specialty Hos-
pital in Manchester. Louise gained her Diploma in
Advanced Veterinary Nursing (Surgical) in 2004 followed
by her Diploma in Advanced Veterinary Nursing (Medical)
in 2007, Veterinary Technician Specialist (Emergency and
Critical Care) in 2011 and Veterinary Technician Specialist
(Anaesthesia) in 2014. Louise has contributed to over
45 books, journal articles and book chapters, and lectures
regularly worldwide. In 2016, she was the recipient of the
prestigious Bruce Vivash Jones Veterinary Nurse Golden
Jubilee Award by the RCVS for exceptional contribution
to veterinary nursing. Louise became the President of the
Academy of Veterinary Emergency and Critical Care
Technicians in September 2018.

Ron Ofri
DVM PhD DipECVO

Ron Ofri was a member of the charter class
of the Koret School of Veterinary Medicine,
Hebrew University of Jerusalem, Israel, and
has a PhD from the University of Florida. Ron
is a European Specialist in Veterinary Ophthalmology,
and a Professor in his alma mater. He is winner of numer-
ous Teacher of the Year awards, a popular international
speaker, author of more than 80 refereed papers and
co-author of the popular textbook Slatter's Fundamen-
tals of Veterinary Ophthalmology (4th and 5th editions).
In 2002-2005 he served as President of the European
Society of Veterinary Ophthalmology.

Catherine Oxtoby
BVSc PhD MRCVS

Catherine Oxtoby qualified from Bristol Vet
Schoolin 2000 and worked as a small animal
and equine vetin the South West for 13 years. [ %% F
In July 2017, she completed a PhD in Patient

Safety at Nottingham Vet School, co supervised by the
School of Psychology. Catherine’s research investigated
the causes of errors in veterinary practice, the effect of
organisational culture, and the adaptation of an inter-
professional teamwork training programme from human
medicine for use in veterinary practice. Catherine pres-
ently works for the Veterinary Defence Society, applying
human factors principles to develop system strategies and
training programmes to help vets and veterinary practices
mitigate errors and improve patient outcomes.

Gillian Page
BSc RVN Cert(B&PS)

Gillian Page was one of the first RVNs in the
UK to own a veterinary practice and was
co-founder of Ayrton Veterinary Hospital.
Opening in 1999 and progressing to a pur-
pose-built Veterinary Hospital in 2006. As Centre
Manager for The College of Animal Welfare, she was

Césﬁgmf

involved as Deputy Programme Leader in the setting up
of Scotland's first BSc (Hons) Degree in Veterinary Nurs-
ing. Gillian's interest is in Leadership, practice culture,
clinical workflow and standards; believing that structure
and standardisation in practice can help achieve quality
assurance and professional confidence. She obtained
the European School of Veterinary Post Graduate Studies
(ESVPS) Certificate in Business & Professional Skills
(Cert B&PS) in 2011. Gillian is currently the Junior Vice
President of the Veterinary Management Group (VMG).

Gina Parkes
DipAVN(small animal) PGCertVetEd FHEA

Gina Parkes qualified in Northern Ireland
in 2008 and currently works at the Royal
Veterinary College’'s Queen Mother Hospital
for Animals as the Head Medicine Nurse.
This year she completed her Postgraduate Certificate in
Veterinary Education and has a keen interest in evidence
based veterinary nursing.

Sue Paterson
MA VetMB DVD DipECVD FRCVS

Sue Paterson is a Cambridge graduate and a
RCVS and European Specialist in Veterinary
Dermatology. She is a Fellow of the RCVS
through meritorious contribution to clinical
practice. She is the Senior Vice President of the European
Society of Veterinary Dermatology and chairs the Edu-
cation Board at the World Association of Veterinary
Dermatology. Sue is a Director of Virtual Vet Derms, a
Dermatology Telemedicine Service. She is incoming
President of BSAVA.

Karen Perry

BVM&S CertSAS DipECVS PGDipVetEd FHEA
MRCVS

Karen Perry graduated from The Royal (Dick)
School of Veterinary Studies, Edinburgh
in 2005. Following a short period in mixed
practice, she completed an internship at Fitzpatrick
Referrals prior to undertaking a residency in small animal
surgery back at the R(D)SVS. Following achievement of
ECVS status in 2011, she joined the Royal Veterinary Col-
lege as a lecturer in small animal orthopaedics. After four
years there she moved to Michigan State University
where she is currently an Assistant Professor in Small Ani-
mal Orthopaedics. Her main research interests are feline
orthopaedics, limb deformities associated with medial
patellar luxation and traumatology.

Rachel Pickles
DipAVN(Medical) RVN

Rachel Pickles has her Diploma in Advanced
Medical Nursing. Rachel is one of the head
nurses at Anderson Moores Veterinary Spe-
cialists. Rachel was one of two nurses that
helped set up Anderson Moores when it opened in
August 2006. She is particularly interested in transfusion
medicine and endocrinology.
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Laura Playforth
BVM&S PGDipAdvHCP(Open) MRCVS

Laura Playforth graduated from the Royal
(Dick) School of Veterinary Studies and
currently works as Head of Veterinary
Standards for Vets Now. Laura has a keen
interest in quality improvement and is currently complet-
ing a Masters in Advancing Healthcare Practice.

Caryn Plummer
DVM DACVO

Caryn Plummer is a graduate of the Uni-
versity of Florida College of Veterinary Med-
icine (Go Gators!). Following veterinary
school, she completed an internship in small
animal medicine and surgery at Michigan State University
College of Veterinary Medicine followed by a residency in
comparative ophthalmology at the University of Florida.
She is a Diplomate of the American College of Veterinary
Ophthalmologists (2006) and is currently a tenured asso-
ciate professor at the University of Florida. Her research
interests include corneal wound healing and glaucoma.
She has lectured extensively both in the USA and abroad
on many topics associated with clinical veterinary oph-
thalmology and animal models of ophthalmic disease,
especially glaucoma. She is also a charter member of and
currently serves as the secretary/treasurer for the Interna-
tional Equine Ophthalmology Consortium.

Paul Pollard
MVB Cert AVP Cert Vet Ed FHEA MRCVS

Paul Pollard graduated from Dublin in 1990
and has worked in mainly first opinion
practice. He is the head vet at the RVC first
opinion hospital in Camden where he
teaches final year students day one skills. His interests
include cardiology and veterinary education.

Gerry Polton

MA VetMB MSc(Clin Onc) DipECVIM-
CA(Oncology) MRCVS

Gerry Polton graduated from Cambridge
University. He is an EBVS Specialist in Onco-
logy and an RCVS Recognised Specialist in
Veterinary Oncology. Gerry is the Clinical Director of
Oncology at North Downs Specialist Referrals.

Denise Prisk

VTS(Anaesthesia & Analgesia)
DipAVN(Surgical) LTCL LCGI RVN

Denise Prisk has had a long career in small,
mixed and referral practice. She has taught
veterinary nursing for many years and has
been involved in the RCVS exam system for over 20 years.
Denise has lectured extensively on all aspects of
anaesthesia. She has been a contributing author to
anaesthesia and general nursing textbooks and has pub-
lished journal articles. Denise works at Anderson Moores
Veterinary Specialists part time as well as running her
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own in-practice training and CPD business and is cur-
rently the exam Chair for the Academy of Veterinary
Technicians in Anesthesia and Analgesia.

Professor the Lord Trees

Lord Trees qualified as a veterinarian in 1969
and worked in general practice, industry
and, for most of his career, academia. At the
University of Liverpool, he was Professor of
Veterinary Parasitology (from 1994) and
Dean 2001-2008. He was RCVS President 2009-2010
and is currently Chair of the Moredun Research Institute,
Veterinary Editor in Chief of the Vet Record and In Prac-
tice, and an Honorary Fellow of the Royal Society of
Edinburgh. In 2012 he was appointed a Crossbench Peer
in the House of Lords, and has been a member of the EU
Select Committee and its Sub-Committee on Energy and
Environment.

lan Ramsey
BVSc PhD DSAM DipECVIM-CA FHEA FRCVS

lan Ramsey is Professor of Small Animal
Medicine at Glasgow University. He has
lectured and published in many aspects of
small animal medicine but his main interest
is in endocrinology. He is the editor-in-chief of the
BSAVA Canine and Feline Formulary and was awarded
the BSAVA Woodrow Award for contributions to small
animal medicine in 2015.

Matt Read
DVM MVSc DACVAA

Matt Read graduated from the Western
College of Veterinary Medicine in Canada in
1998. He completed a residency in veteri-
nary anaesthesiology at the WCVM and became board-
certified with the American College of Veterinary
Anesthesia and Analgesia in 2002. Matt enjoys sharing his
passion and enthusiasm for anaesthesia and pain man-
agement with anyone who will listen, and even those
who don't! He has delivered over 100 lectures and work-
shops and is currently preparing the second edition of a
text book, Small Animal Regional Anesthesia and Analge-
sia. Matt works as an anaesthesiologist for MedVet in
Columbus, Ohio.

Nicola Read
PGCert(Onc) DipAVN(Med) AFHEA RVN

Nicola Read is the Head Oncology Nurse
at the Queen Mother Hospital for Small Ani-
mals; together alongside a dedicated team
of nurses, residents and specialist veterinar-
ians, Nicola strives towards delivering individualised care
for both the patient and client. Nicola has a keen interest
in advancing comparative oncology and is an advocate
for continued learning through sharing the understand-
ings and experiences of oncological caregivers with the
veterinary nursing community.




Kate Richards
BVM®&S DipM MA MRCVS

Kate Richards graduated from the Dick Vet,
spending the next fifteen years in farm ani-
mal practice. She moved into industry and
then government, firstly as a veterinary
advisor before diversifying into communication and pol-
icy roles. Kate recently graduated with an MA in Creative
and Life Writing, has a portfolio of non-executive direc-
torships and is a member of the RCVS Council and Chair
of the Standards Committee.

Renay Rickard
RVN CVPM

Renay Rickard is the current Senior Vice
President of the Veterinary Management |
Group. Renay is practice manager and direc-
tor of Kernow Veterinary Group, a mixed
multi-site practice in mid Cornwall. She has a special inter-
est in the career development of Veterinary Nurses.

Claire Roberts
DipAVN(Surg) PGCertVetAA CertVNECC RVN

Claire Roberts works part time as part of the
theatre team at Northwest Veterinary Spe-
cialists where she also chairs the infection
control committee and is the owner of
SynergyCPD which delivers in house CPD to the veteri-
nary team.

Alan Robinson
BVSc MRCVS DMS

Alan Robinson has been a veterinary sur-
geon in practice for 20+ years, a successful
business consultant for 18 years to over 600
practices and a director of Vet Dynamics.
His mission is helping independent practice owners
improve performance and quality of life in practice. His
company, Vet Dynamics, works with independent prac-
tices to provide personalized resources for Practice
Performance, Business Intelligence, Leadership and
Culture, and Team Engagement.

John Robinson
BDS(London)

John Robinson qualified as a dentist and ‘ f
worked in general dental (NHS) practice for .
6 years. Veterinary dentistry became his full

time occupation in 1992. He has extensive experience of
treating 1st opinion and specialist (referral) small animal
dental cases. He is an external lecturer in dentistry at
Cambridge Vet School and University College Dublin.
Currently, the main focus of his work is advancing the
provision of dentistry in general veterinary practice.
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Jeremy Rose
MA VetMB DipECVN MRCVS

Jeremy Rose is a Cambridge graduate and a
European and RCVS Specialist in Neurology.
Jeremy works at Fitzpatrick Referrals and
is a senior surgeon in neurology; he has a
keen interest in all areas of neurology but particularly
stabilisation surgeries.

Suzanne Rudd
DipAVN(medical) RVN

Suzanne Rudd started work in a small animal
practice in Nottingham before qualifying
from the Berkshire College of Agriculture
1999. In 2002 she moved to Bristol to
become a feline nurse at the University of Bristol's Feline
Centre. In 2004 she gained her advanced medical nursing
diploma. Suzanne is now the senior feline nurse at The
Feline Centre and is involved in teaching the veterinary and
veterinary nursing undergraduates as well as lecturing
around the UK on a wide range of feline nursing topics.
She is also one of the lectures for the BSAVA Medical Vet-
erinary Nursing Award and part of the nursing editorial
board for International Cat Care.

Miles Russell

Miles Russell is a director and practice man-
ager of The George Veterinary Group, a large
independent practice based in Malmesbury,
Wiltshire with four species specific depart-
ments. Miles has management responsibility
for all non clinical activities of the practice, including
finance. He trained with one of the four big accountancy
firms before working and becoming a partner in a firm of
chartered surveyors. He has been working in the veteri-
nary industry now for 10 years and joined the board of
VMG in 2018.

Linda Ryan

DipAVN(Medical) VTS(Oncology)
KPA-CTP RVN

Linda Ryan started her nursing career in
general practice, qualifying in 2002. She
then spent many years working in specialist
clinics at two university referral hospitals. She has
attained the Diploma in Advanced Nursing (Medical) and
the Veterinary Technician Speciality (Oncology). She is a
qualified animal trainer, behaviour practitioner and, in
autumn 2018, Linda became a Veterinary Technician
Specialist in Behaviour. She is passionate about collabo-
rative care and patient-friendly practice, and regularly
teaches various veterinary nursing & behaviour/training
topics locally, nationally, internationally & online,
& regularly writes for veterinary publications. She contin-
ues to study in the field of animal behaviour & welfare.
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Raquel Salgtiero
DVM MA DipECVDI MRCVS

Raquel Salguero is a graduate from the Uni-
versity Complutense of Madrid, Spain. She
undertook her residency at the University of
Cambridge and has worked as a radiologist
in different referral hospitals. Raquel is a European and
RCVS Specialist in Diagnostic Imaging. She is Head of the
Diagnostic Imaging Department at Hospital Veterinario
Pucholin Madrid and is a part-time Assistant Professor at
the University Complutense of Madrid. She is interested
in all areas of Diagnostic Imaging.

Paolo Selleri
DMV PhD SpecPACS DipECZM

Paolo Selleri is a diplomate of the European
College of Zoological Medicine (Small
Mammal and Herpetology) and is the head of
the Clinica per Animali Esotici, an exotics-
only animal hospital site in Rome. Paolo frequents world-
class veterinary structures, courses and conferences.
Paolo worked as a clinical professor in the Universities of
Padua, Naples and Teramo, transmitting his passion for
herpetological medicine to undergraduate students.
Beyond daily clinical activity, Paolo strongly supports the
application of evidence-based standards for exotic animal
medicine in Italy and is the co-author of several books and
papers. He is the past-president of the Italian association
of exotic animal veterinarians and is currently the Vice
President of the Association of Italian Veterinarians.

Ruth Serlin
BVetMed Cert VA MRCVS PGCAP FHEA

Ruth Serlin graduated from the Royal Veteri-
nary College and has spent over 25 years
working in small animal charity practices.
She is now a Lecturer in Veterinary Profes-
sionalism at the RVC. Ruth has volunteered her time in a
number of outreach projects treating pets owned by
homeless people since the '90s and is a founding trustee
of Street Vet.

Holly Smith
RVN

Holly Smith is an RVN, has a diploma in
advanced surgical nursing and currently
works at the Royal Veterinary College, Queen
Mother Hospital in the neurology team. She
has always had a passion for the rehabilitation and care of
neurological patients. Holly has also helped to set up and
run the hydrotherapy unit at the Queen Mother Hospital.

Alex Smithson
BVM&S BDS(Hons) CertEndodontology MRCVS

Alex Smithson is a dual-qualified Veterinary
Surgeon and human Dental Surgeon. He
is Director of Orosurgeon Ltd, providing
veterinary dental, oral and maxillofacial
referrals. First qualifying as a vet, Alex undertook six
years' specialist training in veterinary dentistry, oral and
maxillofacial surgery followed by qualifying as a human
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Dental Surgeon and gaining the human post-graduate
Certificate in Endodontology. He has a keen interest in
endodontology (pulp treatment e.g. root canal), compar-
ative dentistry and oral and maxillofacial surgery.

Jennifer Stallwood
BVSc BSc (hons) Cert AVP (ECC) MRCVS

Jennifer Stallwood is a Bristol University gra-
duate and recently completed a residency
in small animal internal medicine. Jennifer
works in a private referral practice in the
Southwest and is interested in acute medicine.

Michael Stanford
BVSc FRCVS

Michael Stanford qualified from Liverpool
University in 1987. He set up Birch Heath
Veterinary Clinic in Cheshire specialising in
the veterinary care of exotic pets, zoo and
wildlife patients. He was awarded the RCVS Diploma of
Fellowship by thesis in 2006 for his work on calcium
metabolism in grey parrots, became a RCVS Specialist in
Zoological and Wildlife Medicine in 2007 and is a recipi-
ent of the BVA William Hunter medal. He has been a
Claims Consultant for the Veterinary Defence Society
since 2007 and is their Newsletter Editor. Michael is a
recent past President of the BVZS.

Jenny Stavisky
MRCVS BVM&S PhD PGCHE FHEA

Jenny Stavisky is an Edinburgh graduate and
after several years in mixed practice took an
accidental PhD in epidemiology and virol-
ogy. She is interested in all aspects of charity
and shelter medicine and works at the University of Not-
tingham as Assistant Professor in Shelter Medicine.

James Swann

MA VetMB MVetMed DipACVIM DipECVIM
MRCVS

James Swann is an American and European
Specialist in Small Animal Internal Medicine.
He is currently completing a PhD in immu-
nology and haematology at the University of Oxford. He
has a particular interest in haematological diseases of
dogs and cats, winning an International Canine Health
Award from the Kennel Club Charitable Trust for his
research work in 2015.

Simon Tappin
MA VetMB CertSAM DipECVIM-CA MRCVS

Simon Tappin graduated from the Univer-
sity of Cambridge and after 2 years in prac-
tice undertook a residency at the University
of Bristol in Small Animal Medicine and
Intensive Care, where he gained his European Diploma
in Small Animal Medicine. He is currently head of inter-
nal medicine and a director of the internship program at
Dick White Referrals where he sees cases in all areas of
internal medicine.
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BVetMed CertSAM CertVC FRCPath MRCVS

Kathleen Tennant graduated from the Royal

Veterinary College and fell into a life of clini-

cal pathology. She is currently the Clinical

Lead for the diagnostic laboratories for

Langford Vets. Her interests include cytology and infec-
tious diseases.

Erik Teske
PhD DVM DipECVIM-CA(Int Med)(Oncol)

Erik Teske is a European Specialist in Com-
panion Animal Oncology. He is Professor in
Medical Oncology at the Veterinary Faculty
in Liege and Head of Medical Oncology at
the Veterinary Faculty in Utrecht. He is author of more
than 130 publications and more than 15 book chapters.
His special areas of interest are oncology, cytology and
epidemiology. He is an Honorary Member of the
European College of Veterinary Clinical Pathology and
was awarded the WSAVA Hill's Excellence in Veterinary
Healthcare Award in 2006 and the WSAVA International
Award for Scientific Achievement in 2016.
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BA VetMB DACVECC DECVECC MRCVS

Emily Thomas is a Senior Lecturer in
Emergency and Critical Care at the Royal
(Dick) School of Veterinary Studies, and an
American and RCVS Specialist in ECC. She
heads up the Intensive Care Unit in the Hospital for Small
Animals at the University of Edinburgh. She has a particu-
lar interest in CPR, but enjoys all aspects of ECC.
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MRCVS, RCVS and EBVS® European Specialist
in Small Animal Surgery

Mickey Tivers is Head of Surgery at Paragon
Veterinary Referrals in Wakefield, West
Yorkshire. Mickey’'s main area of clinical and research
expertise is in congenital portosystemic shunts and he
has published widely on the subject. He continues to
have active research into this fascinating condition.
Mickey graduated from the University of Bristol in 2002.
He finished a residency in small animal surgery at the
RVC in 2008 and became a diplomat of the European
College of Veterinary Surgeonsin 2009. Following this he
undertook a PhD on congenital portosystemic shunts in
dogs, also at the RVC.

Helen Tottey
RVN

Helen Tottey qualified in 1996 and set up full
time nurse consulting in 1997 developing
the role to become an integral part of the
practice for clients, their pets and the busi-
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ness. Helen has worked for Petplan and Onswitch, and
owned her own practice. She currently works for
VetPartners as Business Support Trainer. Helen has
always had a passion for helping pet owners through
education and support that nurse consulting enables as
well as providing additional income stream for the
business and job satisfaction for nurses.

Sophie Tyler

Sophie Tyler graduated from the RVC in
2007. After working in first opinion small
animal practice in the UK, Australia and New
Zealand she completed a rotating internship
followed by a dermatology residency at the
University of Bristol in 2019. She is currently working
towards the ECVD diploma examination.

Molly Varga
BVetMed DZooMed MRCVS

Molly Varga is an RCVS Specialist in Zoo and
Wildlife Medicine. She has published and
lectured widely on a range of topics related
to exotic animal medicine, and her primary
clinical interest is rabbit medicine and surgery.

Jaime Viscasillas
DipECVAA MA AFHEA MRCVS

Jaime Viscasillas graduated at the University
of Zaragoza (Spain) and is an European and
RCVS Specialist in Veterinary Anaesthesia
and Analgesia. Jaime works as a lecturer in
Veterinary Anaesthesia and Analgesia at the Royal Veteri-
nary College. One of his main interest is the develop-
ment, use and teaching of local anaesthesia techniques
for perioperative and chronic pain management.

Holger Volk
PGCAP PhD DipECVN FHEA MRCVS

Holger Volk is Professor of Small Animal
Diseases and the Head of Department of
the Small Animal Clinic, University of Veter-
inary Medicine Hanover, the Past-President
of the European College of Veterinary Neurology and the
current treasurer of the European Board of Veterinary
Specialisation. After graduating University in 2001, where
he also earned his PhD in Neuropharmacology, Holger
completed his specialist clinical education doing an
internship and a residency in Neurology and Neurosur-
gery at the Royal Veterinary College. Holger is interna-
tionally known for his work in the field of Chiari-like
malformation/syringomyelia and epilepsy. He has been a
recipient of several Jim Bee educator excellent in teach-
ing awards, the prestigious Bourgelat Award from BSAVA
and the International Canine Health Award from the
Kennel Club.
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the President of EVSSAR (European Veterinary Society
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the ECAR (European College of Animal Reproduction)
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in conservation and is a member of the Cambridge Con-
servation Forum.

David Walker
BVetMed(Hons) DACVIM DipECVIM-CA MRCVS
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graduate and an American, European, and
RCVS Specialist in Small Animal Internal
Medicine. David works at Anderson Moores
Veterinary Specialists and is Head of Medicine; he has a
keen interest in all areas of internal medicine.
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MBE RVN

Hayley Walters spent 7 years in mixed prac-
tice in Derbyshire before relocating to China
for 3 years in 2006 to work for ‘Animals Asia’
with bears rescued from the bile farming
industry. Hayley is the welfare veterinary nurse at The
Royal (Dick) School of Veterinary Studies, teaching nurs-
ing and clinical skills to veterinary students in developing
countries and helping two vet schools in Sri Lanka and
India set up their first veterinary nurse training pro-
gramme. In 2018 Hayley received an MBE for services to
veterinary education and animal welfare.

Chris Warren-Smith
BVetMed MVetMed CertVDI DipECVDI MRCVS

Chris Warren-Smith is a graduate of the
Royal Veterinary College and an RCVS and
European Specialist in Veterinary Diagnostic
Imaging. Chris is Head of Imaging at
Langford Veterinary Services/University of Bristol; his main
area of interest is cross sectional imaging, in particular CT.

Ruth Willis
BVME&S DVC MRCVS

Ruth Willis graduated from the Royal (Dick)
School of Veterinary Studies. Ruth spent
two years in mixed practice before starting
a cardiology residency at Glasgow Univer-
sity Vet School which resulted in her obtaining the RCVS
Certificate and Diploma in Veterinary Cardiology. She has
held RCVS Specialist status since 2003 and currently
works at Dick White Referrals. Ruth has a special interest

in the diagnosis and treatment of arrhythmias. She has
extensive experience of ambulatory heart monitor
recording analysis and has written a chapter on this topic
in the BSAVA Manual of Canine and Feline Cardiorespira-
tory Medicine. She is a co-editor of The Guide to Canine
and Feline Electrocardiography.

Matthew Winter
DVM DACVR

Matthew Winter is a graduate of Cornell Uni-
versity College of Veterinary Medicine and a
Diplomate of the American College of Veter-
inary Radiology. Matt is an active educator,
and has spent 13 years in academic practice at lowa State
University and the University of Florida, where he served
as service chief of Diagnostic Imaging and Medical Direc-
tor of the Small Animal Hospital. Matt is currently the Vice
President of Veterinary Consultants in Telemedicine in
North America and continues working at the University of
Florida as a Clinical Associate Professor of Diagnostic
Imaging. Matt loves all imaging modalities, but has a spe-
cial passion for cross-sectional imaging, specifically Com-
puted Tomography and Magnetic Resonance Imaging.

Georgia Woods
RVN CertCFVHNut PHC

Georgia Woods qualified as a Veterinary
Nurse in 2004 from Myerscough College,
Preston. In 2010 Georgia moved to a Head I'
Nurse and Clinical Coach position in Chesh-
ire, developing successful obesity and other nursing clin-
ics. In June 2015, Georgia took the position of ROYAL
CANIN® Weight Management Clinic Nurse at the Univer-
sity of Liverpool, Small Animal Teaching Hospital, where
she is now dealing exclusively with obesity and nutrition.
Georgia has recently gained her Certificate in Canine and
Feline Veterinary Health Nutrition.

Claire Woolford
RVN VTS(Anaesthesia and Analgesia)

Claire Woolford began nursing in 1998 and
spent 8 years working in general practice. In
2006 Claire joined Anderson Moores Veteri-
nary Specialists in Hampshire where sheis a
head nurse and in charge of running the Soft Tissue
department. She achieved her VTS in Anaesthesia and
Analgesia in 2013 and is a member of the AVTAA Creden-
tials Committee. Claire also works with SynergyCPD pro-
viding in house anaesthesia and CPR training for practices
across the south of England.

David Yates
BVSc MRCVS

David Yates is a Liverpool graduate and
Hospital Director of the RSPCA Greater
Manchester Animal Hospital. He is involved
in teaching charity vet practice to final year
students from Bristol and Nottingham Universities.
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My top tips in...

Neurology

Richard LeCouteur

Understanding the organization and relationship of
structures is essential for a clinician caring for animals
with neurological diseases because a clinician deals with
the entire animal and with the entire nervous system.
This requires a global approach that is based on an
appreciation of how the functions of the various parts
contribute to the function of the whole.

NORMAL FUNCTIONS MUST BE KNOWN
BEFORE ABNORMAL FUNCTIONS CAN BE
RECOGNIZED

Abnormal functions must be recognized because neuro-
logical diseases are manifested clinically almost entirely
by dysfunction. It is uncommon for the clinical signs to
include readily detectable anatomical changes. There-
fore, a clinician must rely on signs of abnormal function
to identify structures that are malfunctioning.

General divisions of the nervous system are: brain,
spinal cord, and peripheral nerves and muscles. The
highest functional subdivision of the brain, and therefore
the highest functional level of the nervous system, is the
cerebrum. The cerebrum is the seat of consciousness
and cognitive functions. It receives all sensory signals
that reach consciousness, makes decisions on the most
appropriate response, and initiates that response if one is
needed.

In most cases the response the cerebrum initiates is
a movement. This is called a voluntary movement. It is
done by muscles innervated by lower motor neurons of
the spinal cord or brainstem. The specific movement that
is initiated is a phasic (on again, off again) event that may
consist of nothing more than movement at one joint of
an extremity. However, no matter how simple such
movements may be, they require adjustments of other
muscles so that opposing muscles relax or so that some
joints are fixed while others are moved, or so that weight-
bearing on the legs is adjusted to accommodate shifts
in the centre of gravity.

The voluntary movement is initiated by the cerebral
cortex and may be said to be an event of consciousness.
The associated muscle activity is carried out subcon-
sciously by successively lower levels of the nervous
system: basal nuclei, midbrain, pons and medulla, cere-
bellum, spinal cord and brainstem, peripheral nerves and
cranial nerves, and effector organs. The function of these
lower levels is vital and without them voluntary move-
ments become impossible.

In ourselves, we are conscious of the effects of these
subconscious operations but we are not conscious of the
complex neuronal transactions that produce them. These
activities can be blocked normally only by very powerful
cerebral cortical override and then only incompletely in
most cases. Presumably animals also are not conscious of

the functions of these subcortical systems and presuma-
bly they might have even less success in overriding them
if they somehow chose to do so.

ABNORMALITIES OF MOVEMENT
AND POSTURE PRODUCE THE MOST
COMMON NEUROLOGICAL SIGNS
IN ANIMALS

A very large proportion of these signs are caused by dis-
eases that affect the subconscious events that occur in
the many structures interposed between the cerebral
cortex and the lower motor neurons. Because of the
importance of these functions and the structures that
produce them, recognizing signs of their dysfunction is
an essential feature of that part of the general physical
examination that we call the neurological examination.

KEY LEARNING OBJECTIVES

m  Understand the components of the nervous system
and 'how the nervous system works’

®  Understand that normal neurological functions
must be known before abnormal functions can be
recognized

B Understand that abnormalities of movement and
posture produce the most common neurological
signs in animals

MULTIPLE CHOICE QUESTIONS

1. Which of the following is most likely to be a
clinical sign of cerebral dysfunction?
(A) Disturbance of consciousness
(B) Paresis of voluntary movement
(C) Disturbances of all types of sensory
function
(D) Seizures

2. Which of the following is NOT a function of the
cerebellum?
(A) To coordinate all of the subsystems that
operate in locomotion and posture
(B) To initiate coordinated movement
(C) To coordinate eye position
(D) To coordinate eye movements

3. Which of the following statements regarding

neurological diseases is UNTRUE?

(A) Neurological disease can be acute or
chronic, progressive or non-progressive

(B) Neurological signs of dysfunction reflect
both the location and the cause of a
lesion

(C) Neurological diseases may result from
causes inside the nervous system or
outside the nervous system

(D) The clinical signs of neurological disease
are caused by dysfunction of the neurons
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Oncology

Gerry Polton

FINE-NEEDLE ASPIRATION

If you are presented with a mass, always advise perform-
ing fine-needle aspiration (FNA). You should especially
do this if the owner comes to you expressing concern
about the presence of a mass. Failing to offer a diagnos-
tic test and simply directing owners to monitor a mass
will result in one of two outcomes. First, the mass remains
benign, nothing bad happens and the owner forgets
that you ever offered them your sage advice. Second,
the mass grows, takes on characteristics of a malignant
tumour and further action must be taken. Invariably, the
mass is bigger and more infiltrative by this time. It might
have developed metastasis (this might have been present
at the outset but no-one will ever know). In this example,
the owner has every reason to be cross if this simple test
was never discussed at the original visit and the patient
may die prematurely. FNA can be performed in a standing
patient in almost all cases. Many times, the test will prove
non-diagnostic. The likelihood of this is reduced with
practice, but many mass lesions simply do not yield suffi-
cient material for diagnosis. A non-diagnostic sample is
still good because it makes it very unlikely that you were
presented with a mast cell tumour. If you only get blood
repeatedly, consider the possibility that you are dealing
with a haemangioma or haemangiosarcoma.

LYMPHOMA SUBTYPES

Lymphoma is not a single entity. There are multiple lym-
phoma subtypes and the different types have different
patterns of behaviour, responses to therapy and pro-
gnoses. Characterization of lymphoma subtype is best
achieved with a combination of histology and immuno-
histochemistry, or cytology and flow cytometry. Some
forms of lymphoma may be poorly responsive to treat-
ment. Some forms are very responsive to therapy and
patients can be expected to live considerably longer with
treatment than the stated average. Knowledge of these
subtypes can be very helpful in counselling owners about
whether to pursue chemotherapy or not (and in treat-
ment selection).

MAST CELL TUMOURS: IF IT LOOKS BAD,
ITIS BAD

Although we all know that the (histological) grade of a
mast cell tumour cannot be judged by any means other
than histology, you can get a very good idea that a mast
cell tumour is going to behave badly if its clinical presen-
tation already tells that story. Rapid growth, ulceration,
being fixed to underlying tissues, pain, volatility in size
and multiplicity of satellite nodules are all clear signs of ill
intent. If a diagnosis of mast cell tumour is made cytolog-
ically, further histological detail is not always necessary
to judge that this tumour is going to behave in a high-
grade manner.

c%s’ﬁgrcu

NO SURGERY IS BETTER THAN
BAD SURGERY

There are many reasons why we can find ourselves on
the precipice of an ill conceived oncological surgical
procedure. If you find yourself in this situation, please trust
your instinct and reconsider. Operating to remove a
tumour without knowledge of the tumour behaviour
increases the risk of incomplete removal. Hypoxia in a sur-
gical site arising due to tension across sutures, infection,
disruption of vascular supply by surgical dissection, even
seromas, increases the survivability of residual cancer cells
in the surgical site. Furthermore, those surviving cells are
actually made more malignant by this hypoxic environment.

KEY LEARNING OBJECTIVES

m  Fine-needle aspiration is a safe, quick, cheap and
useful test in veterinary practice

m  Appreciate that differences exist between different
lymphoma subtypes and that these differences have
therapeutic and prognostic implications

B Be prepared to believe your clinical judgment in the
context of aggressive-looking mast cell tumours
and ill conceived oncology surgeries

MULTIPLE CHOICE QUESTIONS

1. Which of the following statements about
fine-needle aspirates is pertinent to sampling
of enlarged lymph nodes?

(A) Lymphoid cells are very fragile, best results
are achieved without negative pressure

(B) Haemodilution impairs cytological
interpretation

(C) FNA is expensive and associated with risks

(D) Best results are often achieved with the
combination of a 21-gauge needle and a
5-ml syringe

2.  Which of the following statements about steroids
and canine mast cell tumours is NOT true?

(A) Steroids induce shrinkage of the overall
radius of infiltration of neoplastic mast
cells from the centre of a mast cell tumour
enabling complete tumour excision with a
smaller surgical margin

(B) Steroids reduce intratumoral blood flow

(C) Steroids reduce the readiness with which
mast cells release their intracytoplasmic
granules

(D) Steroids impair the survival of some
neoplastic mast cells

3. Inthe World Health Organization (WHO)
classification, a ‘normal’ lymphoma manifesting
as a generalized peripheral lymphadenopathy
without signs of systemic ill health is most likely
to be which of the following?

(A) T zone lymphoma

(B) Peripheral T cell lymphoma — not
otherwise specified

(C) Diffuse large B cell lymphoma

(D) Acute lymphoblastic lymphoma
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My top tips in...

Reproduction
Gary England

The reproductive cycle of the bitch is complex. Of par-
ticular note are the variability between bitches in the
time of puberty, and individual differences in length of
proestrus and oestrus. Interestingly, the day of ovulation
may be as early as day 5 after the onset of proestrus or as
late as day 30. Ovulated oocytes are not immediately
fertilizable and maximum fertility occurs on days 3-5
after ovulation. Progesterone increases before ovulation
to reach relatively high concentrations by the end of
oestrus. The progesterone phase is similar in duration
for pregnant and non-pregnant dogs; pseudopregnancy
is common and normal. Following the 2-month luteal
phase, hormone concentrations return to basal for the
5 months of anoestrus. The duration of the cycle is
7 months.

The following tips arise out of a review of questions
from referring clinicians.

KNOW HOW TO DIFFERENTIATE STAGES
OF THE CYCLE

The oestrogenic phase of the cycle can most easily be
detected using vaginal cytology, whereas progesterone
is elevated similarly in the luteal phase of pregnancy and
non-pregnancy. Hormone concentrations are basal in
anoestrus but differ to spayed females.

APPRECIATE THAT PUBERTAL PROBLEMS
ARE COMMON

Failure of ovulation is common at puberty and is evident
as prolonged proestrus/oestrus (lasting 8-10 weeks),
or regression of oestrus with a short interval return
(‘split oestrus’). Ovulation may occur spontaneously or
be induced by exogenous gonadotrophin-releasing hor-
mone (GnRH) products or human chorionic gonadotro-
phin (hCG). Spay is not required but may be performed
after establishing that packed cell volume (PCV)/clotting
is normal.

RECOGNIZE THAT BACTERIAL INFERTILITY
IS EXTREMELY RARE

Most vaginal and preputial bacteria are commensals and
do not cause infertility. Routine bacteriological screening
is pointless and ‘treatment’ is unwarranted. The com-
monest causes of infertility are mating at the incorrect
time, an infertile male and uterine disease.

KNOW THAT TIMING OF MATING IS
IMPORTANT

Ovulation may occur early or late in relation to onset of
proestrus, so the time of optimal fertility is variable. Ovu-
lation is poorly predicted by the behaviour of the female
and requires detection using either measurement of
plasma progesterone, vaginoscopy or vaginal cytology.
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UNDERSTAND THAT PHYSIOLOGY IS
CRITICAL FOR CAESAREAN PLANNING

Pregnancy may occur even with an early or late mating
since both sperm and oocytes have prolonged survival in
the female tract. This may result in a variable ‘apparent’
pregnancy length when assessed from mating day
(58-72 days), whereas endocrinological pregnancy
length is regulated at 63 + 1 day from ovulation. Primary
uterine inertia is common so that prediction of the day of
whelping or Caesarean requires information collected
during oestrus, fetal measurement during pregnancy, or
assessment close to parturition.

KEEP ABREAST OF CHANGING
KNOWLEDGE AND PRACTICES ABOUT
SPAYING

Whilst it is clear that iatrogenic pseudopregnancy can be
prevented by spaying at any time except weeks 4-12 post
oestrus, more information relating to prepubertal spay,
ovariectomy, laparoscopic spay, hysterectomy and hor-
monal control is becoming available.

KEY LEARNING OBJECTIVES

m  Understand oestrous cycle endocrinology, how this
is manifest clinically and how recognition of different
phases of the cycle can assist with diagnosis

m  Appreciate the physiology of ovulation and how this
is important for the identification of the optimal
time for mating, and the implications for the
apparent pregnancy length

B Recognize pregnancy development and the cascade
of events that lead to parturition and how these can
be used for prediction of parturition and planning
for Caesarean

MULTIPLE CHOICE QUESTIONS

1. Which one of the following statements in
relation to reproductive physiology of the bitch
is CORRECT?

(A) Counting the number of days from the onset
of proestrous behaviour can be reliably used
to determine the onset of ovulation

(B) Acceptance of mating can be reliably used
to determine the onset of ovulation

(C) Increased oestrogen concentrations can
be reliably used to determine the onset of
ovulation

(D) Increased progesterone concentrations
can be reliably used to determine the
onset of ovulation

2. Which one of the following is LEAST USEFUL
for determining the likely time of onset of
parturition in the bitch?

(A) The date of mating

(B) Measurement of plasma progesterone to
assess the optimal time for mating

(C) Assessment of vaginal cytology to assess
the optimal time for mating



(D) The date that the bitch last permitted
breeding

3. You examine a bitch that has alleged overdue
parturition. Clinical examination is
unremarkable and rectal temperature is
normal. You don't have an ultrasound machine
and so you run a progesterone assay which
shows plasma concentrations are 1.2 ng/ml (4
nmol/l). Which one of the following is the
MOST LIKELY diagnosis in this case?
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(A) Parturition should have started and is likely
to be overdue

(B) Parturition is not yet due because
progesterone concentrations are high

(C) Parturition is not yet due because rectal
temperature has not decreased

(D) Parturition is not yet due because
progesterone has not decreased and
therefore there has been no decline in
rectal temperature

Soft tissue surgery

Mickey Tivers

INTRODUCTION

Soft tissue surgery is a very broad subject covering a wide
variety of different conditions, organ systems and tech-
niques. Some ‘tips’ are very broad and transferable to
many different situations and others are very specific to
the management of certain disease processes. In gen-
eral, one of the best tips is to remember not to focus
entirely on the surgery and to consider the preoperative
assessment and post-surgical management in detail.

HALSTEAD'’S PRINCIPLES

The surgeon should always follow these important prin-
ciples to reduce the risk of complications. Atraumatic
instruments should be used appropriately, particularly
when handling viscera. Monofilament, synthetic, absorb-
able suture material is recommended for most routine
procedures.

PATIENT SAFETY

Surgical safety checklists have recently been adopted by
the veterinary profession. Whilst in some circumstances
they may be overly complicated, some form of checklist
for surgery is undoubtedly a good thing. A swab count at
the start and end of surgery and the use of swabs with
radiopaque markers are both important ways to prevent
swabs being retained.

APPROPRIATE USE OF ANTIBIOTICS

With increasing concern over antimicrobial resistance,
surgeons should ensure that antibiotics are used in the
correct way for surgical prophylaxis.

USE OF GADGETS

There are increasing number sof devices available to aid
the soft tissue surgeon, including electrocautery, vessel-
sealing devices and surgical staplers. These can facilitate

surgery and may be particularly useful in emergency
situations.

EXPLORATORY LAPAROTOMY

Exploratory laparotomy is commonly performed in small
animal practice and it is important to have a logical and
systematic approach. Exploratory laparotomy is made
significantly easier by making a large incision and with
the use of abdominal retractors. Suction is also invalua-
ble, particularly when dealing with haemoabdomen,
uroabdomen and septic peritonitis. The duodenal and
colonic manoeuvres are very useful, particularly in deal-
ing with haemorrhage during a bitch spay.

SKIN MASSES

Cutaneous and subcutaneous masses are commonly
removed in practice and most are benign. However, fine-
needle aspirate sampling of any suspicious mass prior to
surgery can be invaluable to identify malignant tumours.
It is also prudent to consider appropriate staging of
known tumours prior to removal. The surgery should be
carefully planned, with consideration given to appropri-
ate surgical margins, options for closure of the resultant
defect and potentially a plan for dealing with incomplete
margins. Ideally, all masses should be submitted for
histopathology, finances allowing.

WOUND BREAKDOWN

Wounds that break down following surgery should be
treated as contaminated and initially managed as an
open wound with dressings, etc. Surgeons should not
rush to close the wound, particularly if the underlying
reason for the breakdown had not been addressed (e.g.
infection or tension).

DRAINS

Drains come in all shapes and sizes and are indicated for a
wide variety of uses. Narrow-bore thoracostomy tubes
can be conveniently placed via the Seldinger technique
and are very effective for short-term use dealing with
pneumothorax, pleural effusion and for post-thoracotomy
management. Placement of cystostomy tubes is a very
useful technique for dealing with animals suffering ure-
thral trauma.
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KEY LEARNING OBJECTIVES

m  Torecognize and describe general ways to refine
surgical technique and approach to surgical cases
to maximize success and reduce complications

B To outline and describe the use of specific
instruments and techniques designed to facilitate
soft tissue surgery

m  To outline and describe appropriate management
techniques for common situations and
complications in soft tissue surgery

MULTIPLE CHOICE QUESTIONS

1. Whatis the recommended antibiotic prophylaxis
for a subcutaneous mass removal under aseptic
conditions that is expected to be quick?

(A) Single subcutaneous injection of broad-
spectrum antibiotic at induction of
anaesthesia

(B) Five-day oral course of broad spectrum
antibiotic post-surgery

(C) Single intravenous injection of broad-
spectrum antibiotic approximately
20 minutes prior to surgery

(D) No antibiotics should be given

2. What sort of suture material is recommended
for gastrointestinal surgery?
(A) Multifilament, natural, absorbable
(e.g. chromic catgut)
(B) Monofilament, synthetic, non-absorbable
(e.g. nylon)
(C) Monofilament, synthetic, absorbable
(e.g. PDS 1)
(D) Multifilament, synthetic, absorbable
(e.g. Vicryl)
3. What structure would you manipulate in order
to find the left ovarian pedicle?
(A) Descending duodenum
(B) Descending colon
(C) Bladder
(D) Stomach

Cardiology

Ruth Willis

REMEMBER THAT CARDIAC DISEASE IS
LOGICAL

Cardiac diseases form a spectrum ranging from benign
physiological heart murmurs in athletic individuals to
patients with severe life-threatening illness where imme-
diate intervention is required to preserve life. Deciding
where an individual lies on this spectrum is done by
assimilating information from history, clinical examina-
tion and the results of any diagnostic tests to arrive at a
diagnosis that can then be used to guide treatment.

Assuming that the patient is not showing imminent
signs of cardiovascular collapse, a careful history to
establish the severity and duration of clinical signs, espe-
cially with regard to ability to exercise and a precise
description of any collapse events, is vital. It can also be
useful to establish the owner’s primary concern, as this
may be different to our concern and require discussion to
prioritize investigations.

As signs of cardiac disease can overlap with other con-
ditions (especially respiratory disease), the history can help
us to decide whether we are treating cardiac or non-
cardiac disease. The next step is to perform a careful clini-
cal examination and relate these findings to the history. It is
important to relate auscultation findings to cardiac output
signs. These points will be illustrated with case examples.

DECIDE WHETHER FURTHER DIAGNOSTIC
TESTS ARE REQUIRED. IF SO, THEN
WHICH ONE?

It is much easier to treat cases appropriately when we
have a secure diagnosis. Diagnostic tests perform well
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when applied to an appropriate population, the limita-
tions of the test are known and our tests are targeted to
answering a specific clinical question.

Case examples will be provided illustrating when it
would be appropriate to use an NTproBNP assay, resting
and ambulatory electrocardiography, echocardiography
and thoracic radiographs. A common clinical question
we are asked is to differentiate stage B1 and B2 mitral
valve disease and this will be illustrated during the lecture
with case examples.

BE ABLE TO RECOGNIZE ATRIAL
FIBRILLATION

Atrial fibrillation is one of the most common tachyar-
rhythmias seen in general practice that is likely to require
treatment. Atrial fibrillation is most often seen in large-
and giant-breed dogs and is characterized by a chaotic
heart rhythm that is often rapid. In most dogs there is
underlying structural heart disease that will sometimes
result in referable clinical signs.

In cases with atrial fibrillation, the electrocardio-
graph shows an irregular, often rapid, narrow QRS com-
plex rhythm with P waves replaced by fibrillation waves.
Further diagnostic testing in cases with atrial fibrillation is
likely to involve echocardiography and sometimes a
24 hour ambulatory electrocardiogram (ECG) to estab-
lish the mean heart rate and also assess whether there is
significant malignant ventricular ectopy. The advantages
and disadvantages of different anti-arrhythmic therapies
and also treatment goals will be briefly discussed.

BE ABLE TO RECOGNIZE VENTRICULAR
TACHYCARDIA

Ventricular tachycardia is a potentially life-threatening
arrhythmia frequently seen in cases with severe underlying
cardiac and/or systemic disease. The ECG trace in these
cases will show wide, bizarre QRS complexes and the rate



is variable. Some cases may tolerate this rhythm but other
dogs show intermittent or persistent hypotension resulting
in referable clinical signs. Decision making regarding
further testing and therapy will be briefly discussed.

KEY LEARNING OBJECTIVES

B Remember that cardiac disease is a logical series of
events

m  Understand how to select the most appropriate
diagnostic test(s)

m  Be able to recognize ventricular tachycardia and
atrial fibrillation

MULTIPLE CHOICE QUESTIONS

1. What are the key ECG features that raise
suspicion of atrial fibrillation?
(A) Regular, slow, narrow QRS complex
rhythm with clear P waves
(B) Regular, fast, narrow QRS complex rhythm
with clear P waves
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(C) Irregular, rapid, narrow QRS complex
rhythm without visible P waves

(D) Regular, rapid, wide QRS complex rhythm
without visible P waves

2. What are the key ECG features that raise

suspicion of ventricular tachycardia?

(A) Regular, slow, narrow QRS complex
rhythm with clear P waves

(B) Regular, fast, narrow QRS complex rhythm
with clear P waves

(C) Irregular, rapid, narrow QRS complex
rhythm without visible P waves

(D) Regular, rapid, wide QRS complex rhythm
without P waves coupled to the QRS
complexes

3. Thoracic radiography is the test of choice to
determine which of the following?
(A) Presence of pulmonary oedema
(B) The dimensions of individual cardiac
chambers
(C) Indices of systolic function
(D) Aetiology of a heart murmur

Orthopaedic surgery

Duncan Barnes

Performing orthopaedic surgery can be an extremely
rewarding experience with the opportunity to rapidly and
permanently resolve conditions which are causing signi-
ficant patient morbidity. To get the best outcomes, and
reduce the chances of complications, it is important to
have a logical and systematic approach to cases. Success
in orthopaedic surgery starts long before entering
theatre, with an accurate and complete diagnosis of the
problem being treated and any concomitant factors that
could influence the outcome. Prior to any surgical pro-
cedure a thorough plan should be made, including alter-
native approaches if additional problems are found at
surgery. The plan should include:

m  The surgical approach to the bone or joint, with
consideration of important anatomical structures
such as nerves and blood vessels which need to be
avoided or protected

m  Potential intraoperative and postoperative
complications should be anticipated and strategies
to address these formulated

m  Ensure that all the necessary instrumentation and
implants needed to action the plan are available and
sterile

B Use a well designed preoperative checklist to
reduce the chance that avoidable errors occur

The success of many orthopaedic surgeries can be
improved by using a number of tips gleaned from both
clinical research and clinical experience. This lecture will
look at some general tips for successful orthopaedic
surgery as well as more specific tips for selected common

surgeries including small animal fracture repair, cranial
cruciate ligament disease and medial patellar luxation.

FRACTURE REPAIR

B Use biological osteosynthesis techniques when
there are three or more fragments in diaphyseal
fractures of long bones

m  Articular fractures should be repaired using rigid
internal fixation following perfect reduction of the
fracture fragments

m  Distal tibial fractures in cats are prone to delayed
union or non-union and can be reliably repaired
using orthogonal plating techniques

CRANIAL CRUCIATE LIGAMENT DISEASE

m Tibial plateau levelling osteotomy (TPLO) has been
shown to have the best clinical outcome compared
to tibial tuberosity advancement (TTA) and lateral
extracapsular suture techniques

m  Performing a medial subpatellar arthrotomy
significantly reduces patient morbidity compared to
a lateral parapatellar arthrotomy

m  Performing a cranial closing wedge ostectomy in
juvenile dogs with cranial cruciate ligament avulsion
allows continued growth of the tibia whilst
effectively neutralizing cranial tibial thrust

MEDIAL PATELLAR LUXATION

m  When performing tibial tuberosity transposition,
ensure that the osteotomy is made sufficiently
caudally and extends the entire length of the tibial
crest to provide a large bone fragment. This will
reduce the chances of the fragment splitting and
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I
My top tips in...

allows a greater degree of lateralization to be
performed

Performing a block recession sulcoplasty improves
the contact area between the patella and the
trochlear groove, especially at the proximal and
distal ends of the groove, when compared to a
wedge recession trochleoplasty

Drilling a hole along the base of a block recession
trochleoplasty reduces the chance of splitting the
block when using an osteotome

KEY LEARNING OBJECTIVES

Find out how to improve your orthopaedic surgical
outcomes and reduce the chance of complications
Find out how to select cases for orthopaedic
surgery and avoid common pitfalls

Learn tips to use when performing common
orthopaedic procedures

MULTIPLE CHOICE QUESTIONS

1. Which of the following is important during
fracture planning?

(A)

(B)
(C)
(D)

Knowledge of the surgical approach to the
fractured bone

Location of neurovascular structures
Templating of appropriate sized implants
All of the above

Which of the following does NOT reduce the
chance of reluxation following surgical
correction of medial patellar luxation?

(A)
(B)

(€

(D)

Performing recession sulcoplasty
Performing secure closure of the lateral
parapatellar joint capsule and
retinaculum

Preserving the articular cartilage of the
trochlear groove

Performing tibial tuberosity transposition

Which of the following fractures is best treated
by dual bone fixation?

(A)
(B)
(C)

(D)

Fractures of the radius and ulna in a cat
Fractures of the tibia and fibula in a cat
Fractures of the radius and ulna in

a dog

Fractures of the ilium and ischium in

a dog

[ 26 ] BSAVA CONGRESS 2019 PROCEEDINGS



Thursday 4 April
Hall 4

Surgical
complications

28
29
30
30
31
32

08:30-09:15
My wound broke down: what now?
Mickey Tivers

09:25-10:10
My enterotomy is leaking: what now?
Mickey Tivers

11:05-11:50
Having difficult conversations
Christine Magrath

12:00-12:45
Something is bleeding: what now?
Rachel Hattersley

14:05-14:50
| didn't get surgical margins: what now?
Mickey Tivers

15:00-15:45
| left a urolith behind: what now?
Rachel Hattersley

BSAVA

BSAVA CONGRESS 2019 PROCEEDINGS

[ 27 ]



Surgical complications

My wound broke
down: what now?

Mickey Tivers

INTRODUCTION

Wound breakdown can occur for a variety of reasons and
often there is more than one factor playing a role. These
factors can relate to the wound itself, to the animal or
to the surgery performed. Common causes of wound
breakdown include excess tension or motion, infection,
haematoma or seroma formation and patient interfer-
ence. It is important to identify and understand the
reasons for wound breakdown as this will help guide
the correct management. Repeat surgery is unlikely to be
successful unless the underlying reason for the wound
breakdown has been addressed. It is important to avoid
the downward spiral of repeat suturing and repeat break-
down!

CAUSES OF WOUND BREAKDOWN

Wound breakdown can occur soon after surgery or
several days or weeks later. The clinician should consider
what factors may have been involved in the breakdown.
Patient interference, infection, haematoma or seroma
may be obvious clinically or from the history. Although
rarely the primary cause of wound breakdown, systemic
factors that may inhibit wound healing, such as metabolic
disease, use of corticosteroids or chemotherapeutic
agents, should be identified and addressed. Unfortu-
nately, excessive tension often plays a role in wound
breakdown.

DEALING WITH A WOUND BREAKDOWN

All wounds that break down should be treated as a
contaminated and ideally should not be closed until the
contamination is resolved.

Initial wound management:

Large clip around the wound

Surgical debridement and lavage with sterile saline
Deep swab or biopsy for culture and sensitivity
testing

Treatment with broad-spectrum antibiotics

Use of appropriate dressings such as wet to dry or
honey/Intrasite combined with semi-permeable
foam dressing

wne
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Dressings are continued until granulation tissue
develops. Once granulation tissue has formed then
wound closure may be performed. However, many
wounds will heal satisfactorily via secondary intention.

It is very important to maintain excellent hygiene
practices whilst managing a wound, to prevent spread

of infection. Hands should be washed before and after
handling the animal and gloves should be worn when
changing the dressing and examining the wound.

Immediate closure of a wound following breakdown
may be indicated if vital structures such as the thoracic
cavity or a joint are involved. In these circumstances, the
wound should be flushed and debrided prior to closure,
and a drain should be placed.

PREVENTION OF WOUND BREAKDOWN

By following Halstead's principles, surgeons can reduce
the risk of complications that may lead to breakdown.
Excessive tension is a major factor in wound breakdown
and the surgeon should carefully assess the wound and
select methods of closure that reduce or eliminate
tension. In some situations, this may require the use of a
more advanced technique such as a subdermal plexus
flap, axial pattern flap or skin graft. Surgeons should
reflect on their own practice to determine whether asep-
sis or surgical technique could be improved. Wounds in
certain locations, such as areas of high motion, may be
more likely to have complications and these should be
mitigated against. Importantly, animals should be appro-
priately rested and Elizabethan collars, body suits and
bandages should be used to prevent interference.

KEY LEARNING OBJECTIVES

m To describe and outline the management of wound
breakdown

m  To define and explain the different causes of wound
breakdown

B To describe and outline the strategies for reducing
the risk of wound breakdown

MULTIPLE CHOICE QUESTIONS

1. How should a wound that has broken down be
classified?
(A) Clean
(B) Clean-contaminated
(C) Contaminated
(D) Infected

2. What factor may the surgeon need to consider
the use of a skin flap to overcome?
(A) Tension
(B) Infection
(C) Seroma formation
(D) Malnutrition
3. What is the main property of a foam dressing?
(A) Adherent
(B) Occlusive
(C) Bioactive
(D) Absorbent
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My enterotomy is
leaking: what now?

Mickey Tivers

INTRODUCTION

Enterotomy is commonly performed in small animal
practice, typically for the removal of foreign bodies and
for taking full-thickness biopsies of the small intestine.
Whilst most enterotomies heal without issue, dehiscence
and leakage results in septic peritonitis. Studies have
reported dehiscence rates of 1.5-15% for enterotomy
and enterectomy.

Early recognition of clinical signs associated with
peritonitis, rapid diagnosis, rapid correction of the cause
and intensive supportive care are essential for successful
management. However, septic peritonitis is challenging
to treat and mortality rates for animals with peritonitis
remain high.

DIAGNOSIS OF ENTEROTOMY
BREAKDOWN/SEPTIC PERITONITIS

Leakage from intestinal surgical sites typically occurs at
3-5 days post surgery, when the wound is at its weakest
as the initial fibrin seal is being replaced with collagen.
Clinical signs associated with intestinal leakage and peri-
tonitis include abdominal pain, signs of hypovolaemic
shock (tachycardia, poor pulse quality, pale mucous
membranes and collapse), depression, anorexia, vomit-
ing and pyrexia. Rapid investigation and treatment should
be performed if peritonitis is suspected following intesti-
nal surgery. Most animals with peritonitis will have an
abdominal effusion and abdominocentesis and abdomi-
nal fluid cytology is the single most useful diagnostic
test. A smear can be quickly stained and analysed 'in
house'. The presence of degenerate neutrophils with
intracellular bacteria is indicative of septic peritonitis and
surgery is mandatory.

MANAGEMENT OF SEPTIC PERITONITIS

Rapid stabilization, exploratory laparotomy and repair of
intestinal leakage, reduction of contamination, preven-
tion of ongoing infection/inflammation and intensive
postoperative care and nutrition are the key steps for the
successful management of septic peritonitis.

Stabilization

Initial therapy is aimed at improving the animal's perfu-
sion status with intravenous fluid therapy. The use of
shock rates of crystalloid fluids or artificial colloids
(hydroxyethyl starches) may be necessary. Electrolyte
abnormalities and hypoglycaemia must also be addressed.
Animals should be administered analgesia soon after
presentation, ideally with a pure opioid agonist. They
should be treated with broad-spectrum intravenous anti-
biotics such as potentiated amoxicillin or cefuroxime.

c%s’ﬁgrcu

Surgical management

An exploratory laparotomy is performed, and the site of
leakage is identified and is revised to prevent further leak-
age. This can involve the placement of additional sutures,
debridement of the edges of the enterotomy prior to
resuturing or resection of the affected area and anasto-
mosis (enterectomy). The surgical site should be omen-
talized or a serosal patch placed.

Reduction of infection is primarily achieved by copi-
ous lavage with warmed physiological saline solution. A
sample of fluid should be taken for bacterial culture and
sensitivity and broad-spectrum intravenous antibiotics
should be continued pending the results.

Ongoing peritoneal drainage is often necessary
following surgery. This can be via closed suction drains
or open peritoneal drainage.

Postoperative care and outcome

Postoperative management can be challenging and is
vital for ensuring a good outcome. Major body systems
should be monitored closely along with electrolyte,
acid—base and serum protein status. Many animals are
anorexic following surgery. Placement of a feeding
tube at the time of surgery provides access for enteral
nutrition which improves enterocyte function and may
minimize bacterial translocation across intestinal walls.

Mortality rates of 15-80% have been reported fol-
lowing intestinal dehiscence and peritonitis.

KEY LEARNING OBJECTIVES

m  To recognize the clinical signs associated with
enterotomy breakdown and septic peritonitis and to
describe the diagnosis of septic peritonitis

m  To describe and outline the key steps in the
management of septic peritonitis

m  To describe and outline the appropriate surgical
technique for enterotomy

MULTIPLE CHOICE QUESTIONS

1. What s the single most useful test to identify
that an enterotomy is leaking causing septic
peritonitis?

(A) Contrast abdominal radiography

(B) Cytology of an abdominal fluid sample
(C) Computed tomography (CT) scan

(D) Neutrophil count on routine haematology

2. When, post-surgery, is enterotomy leakage
most likely to occur?
(A) <24 hours
(B) 1-2 days
(C) 3-5days
(D) 6+ days
3. What fluid is recommended for abdominal
lavage?
(A) Saline
(B) Chlorhexidine gluconate
(C) Povidone-iodine
(D) Tap water
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Having difficult
conversations

Christine Magrath

Difficult conversations with clients can be stressful par-
ticularly when they relate to surgical complications. There
are three components of clinical communication skills:

m  Content skills, i.e. what you communicate

m  Process skills, which is how you communicate and
includes how you discover and provide information,
as well as how you structure the interaction and
how you relate to, and involve the client

m  Perceptual skills, which is part of your own internal
decision making and includes, not only your internal
problem solving strategies, but also your own
feelings, self-concept and self-confidence

Although all three components of clinical communi-
cation skills are important and inextricably linked, the
session will focus mainly on the process skills, which will
be dissected to reveal some of the individual elements
which are essential if we are to master and apply them.
Extensive research has shown that when it's a difficult
conversation these core skills need to be delivered with
greater intention, intensity and awareness. Often empha-
sis is put on the amount of information that is retained by
clients but studies in veterinary and human medicine also
show that individuals do not always understand the
meaning of key messages nor are they necessarily happy
or committed to the explanations that are given. Further-
more the language that is used along with our non-verbal
behaviour can be key contributors as to whether the cli-
ent is on board or feels that something has gone wrong.

While delineating and discussing the specific skills can
help ensure that the client goes down the former route,
the session will also look at how we can pick up cues and
explore them when the client remains unsatisfied.

KEY LEARNING OBJECTIVES

m  How to say sorry and mean it without admitting
liability

m  Understanding the importance of explicit
signposting, i.e. a warning shot and the impact on
the client if this is not delivered effectively

m  How to best respond to emotional clients

MULTIPLE CHOICE QUESTIONS

1. To ensure you have informed consent, must
you always have a consent form signed?
(A) Yes
(B) No
2. Inemotional situations, what makes up
face-to-face communication?
(A) Words 7%, tonality 38% and body language
55%
(B) Words 20%, tonality 40% and body
language 40%
(C) Words 30%, tonality 20% and body
language 50%
3. When providing information in a clinical
setting, how much is recalled by the client?
(A) 40-50%
(B) 50-60%
(C) 60-70%

Something is bleeding:
what now?

Rachel Hattersley

INTRODUCTION

Post-surgical haemorrhage is potentially a life-threatening
issue and one which should be closely monitored.
However, the decision as to if or when to re-open an
abdomen post-surgery is not always cut and dried. This
lecture will discuss the most common causes of post-
surgical haemorrhage and the decision making involved
in dealing with these. The most common cause of hae-
moabdomen post abdominal surgery is iatrogenic haem-
orrhage from a vessel which has been ligated at surgery,
e.g. in ovariectomy or ovariohysterectomy. Technical
error is reported to be responsible for 75-90% of signifi-
cant intraoperative haemorrhage in humans. However,
haemorrhage can infrequently be seen secondary to
coagulopathy.
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CAUSES

m  Trauma
B latrogenic:
— Failure to adequately repair or ligate vessels
transected at surgery
— Failure to identify all sources of haemorrhage at
surgery
— Damage to other organs during the course of
the surgery
m  Coagulopathy:
- Thrombocytopenia
— Thrombocytopathia
— Inherited disorders, e.g. von Willebrand
disease
— Acquired, e.g. vitamin K deficiency
— Inherited factor deficiency, e.g. haemophilia A

IDENTIFICATION OF HAEMORRHAGE

m  Clinical signs:
— Delayed capillary refill time
- Pallor
— Reduced pulse quality/hypotension



— Tachycardia (the compensated phase of
hypovolaemic shock in cats can be short lived
and they can therefore present with bradycardia)

— Reduced urine output

m Do you have a reason to suspect postoperative
haemorrhage?

— Isthereis a recent history of surgery? If so —
what surgery has been performed and is there a
possibility of significant ongoing haemorrhage?

— Do you have reason to suspect a coagulopathy?
Is there haemorrhage from more than one site?
(this makes coagulopathy more likely but
single-site haemorrhage does not preclude
coagulopathy); Is the dog a sighthound?
(moderate to severe haemorrhage has been
reported after routine gonadectomy in 25% of
retired racing Greyhounds - this is thought to
be due to altered fibrinolysis)

m  Confirm your diagnosis:

— Confirm the presence of haemorrhage -
ultrasound-guided centesis and assessment of
paced cell volume (PCV) of the fluid. If the PCV
of the fluid is comparable to systemic PCV, this
is suggestive of ongoing haemorrhage

— Review platelet numbers (manual assessment
as well as automated count)

— Perform a buccal mucosal bleeding time
(to assess platelet function)

— Check coagulation times if appropriate

WHEN TO INTERVENE?

m  Are there signs of hypovolaemic shock? If so
instigate fluid resuscitation with the aim of
correcting perfusion deficits without disrupting
thrombus formation (the goal is to maintain systolic
blood pressure of 90 mmHg). This may involve
crystalloid, colloid or blood products

m If you suspect a technical or iatrogenic cause of
haemorrhage, repeat exploration of the area should
be considered and repeat ligation of vessels
attempted. If ligation is not a viable option for
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control of haemorrhage, e.g. in the case of a hepatic
capsular laceration, topical haemostatic agents such
as Lyostypt can be applied

B If coagulopathy is suspected, treatment should be
directed to the specific underlying cause

SUMMARY

Technical issues are the most common cause of post-
surgical haemorrhage so ensure you explore this possibil-
ity thoroughly. Consider coagulopathy if there is a suspicion
based on breed, clinical signs or laboratory testing.

KEY LEARNING OBJECTIVES

m |dentifying possible causes of post-surgical
haemorrhage

m  Stabilization of the haemorrhaging patient

m  Surgical management of haemorrhage

MULTIPLE CHOICE QUESTIONS

1. Whatis the name of the coagulopathy seen in
sighthound breeds?
(A) Hyperfibrinolysis
(B) von Willebrand's disease
(C) Haemophilia A
(D) Evan's syndrome
2. Whatis our goal in terms of systolic blood
pressure when performing fluid resuscitation?
(A) 60 mmHg
(B) 70 mmHg
(C) 80 mmHg
(D) 90 mmHg

3. What is the most common cause of post-
surgical haemorrhage in human medicine?
(A) Coagulopathy
(B) Ongoing haemorrhage in trauma patient
(C) latrogenic technical issues
(D) Thrombocytopenia

| didn't get surgical
margins: what now?

Mickey Tivers

INTRODUCTION

For many tumours, complete surgical removal can be
curative, assuming that the tumour has not metastasized.
However, if the mass is not completely removed then this
can result in tumour recurrence. It is recommended that
all excised masses are submitted for histopathology. This
allows confirmation of the tumour type and prediction of
its biological behaviour based on its histopathological
features (grade). The pathologist will examine the cut
edges of the excised tissue or ‘margins’ to assess whether

the whole tumour was removed or whether it is likely that
some remains in the animal.

COMMON SCENARIOS RESULTING
IN INADEQUATE MARGINS

m  The mass was removed with appropriately
wide margins, intended to completely remove
the tumour but the histopathology suggests
that these were inadequate (incomplete
margins)

B It was not possible to remove the mass with wide
margins and therefore a marginal or limited excision
of the mass was performed. The surgeon is
expecting incomplete margins

B The mass was not sampled prior to surgery or was
assumed to be benign and therefore surgical
margins were inadequate
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The exact scenario may influence the next steps in
dealing with the incomplete margins. Client finances and
willingness to consider the various treatment options
may play an important role in decision making.

DEALING WITH INCOMPLETE MARGINS

There are several strategies for dealing with incomplete
margins and the type of tumour will have a significant
influence on these options. It is very important to stage
the tumour for local or distant metastases prior to mak-
ing the definitive decision, as this may limit the options
available.

Do nothing/monitor the surgical site

For some tumours, dirty margins do not necessarily
mean that tumour recurrence is inevitable. Indeed, for
low grade soft tissue sarcomas (STSs) and mast cell
tumours (MCTs) the recurrence rate for incompletely
excised tumours is low. This option may appeal to some
owners, particularly if finances are limited.

Repeat surgery

For low grade MCTs and STSs, complete surgical removal is
the treatment of choice. Therefore, revision surgery to
remove the scar from the previous surgery with wide mar-
gins is indicated. However, this may be more challenging/
impossible in areas with limited tissue such as the distal limb.

Radiotherapy

This can be an effective treatment for certain tumours, par-
ticularly if further surgery is not an option. Indeed, adjuvant
radiotherapy is often planned for STS or MCT, where sur-
gery is challenging and incomplete margins are expected.

Chemotherapy

This can be a good option for certain types of tumour,
particularly if further surgery is not possible or metasta-
ses are present (e.g. MCTs), but others do not respond to
chemotherapy (e.g. STSs).

Metronomic chemotherapy

This form of chemotherapy primarily inhibits angiogene-
sis and therefore prevents or delays tumour regrowth.

It has been recommended for the treatment of incom-
pletely excised STSs to prevent recurrence.

REDUCING THE RISK OF INCOMPLETE
MARGINS

In general, the best prognosis is if complete excision is
achieved at the time of the first surgery. This emphasizes
the need for preoperative sampling of masses, appropri-
ate tumour staging and considered surgical planning.

KEY LEARNING OBJECTIVES

m  To outline and describe the different options for
managing incomplete margins following tumour
excision

m  To describe and explain the factors that influence
the decision making in dealing with incomplete
margins

m  To define and recognize the ways in which the risk
of incomplete margins can be reduced

MULTIPLE CHOICE QUESTIONS

1. What is the recommended treatment for most
low-/intermediate-grade soft tissue sarcoma?
(A) Radiotherapy
(B) Wide surgical excision
(C) Chemotherapy
(D) Metronomic chemotherapy

2. What is the reported rate of recurrence of
low-grade soft tissue sarcomas treated with
marginal excision?

(A) 11%
(B) 21%
(C) 31%
(D) 41%

3. Whatis the primary mechanism of action of

metronomic chemotherapy?

(A) Kills cancer cells

(B) Inhibits angiogenesis

(C) Modulates the immune system
(D) Anti-inflammatory effect

| left a urolith behind:
what now?

Rachel Hattersley

INTRODUCTION

Incomplete urolith removal is reported in 20-42% of
cases where surgical removal is attempted. This is obvi-
ously a significant number of cases! This lecture aims to
provide practical tips on how to avoid incomplete urolith
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removal and what to do when you do find yourself in this
situation.

UROLITH IDENTIFICATION

In an ideal world, knowing how many uroliths you are
expecting to retrieve is a good place to start in terms of
prevention of incomplete removal. There are obviously
times where this is not practical (e.g. when the bladder is
filled to capacity with uroliths); however appropriate
imaging should help to approximate the number of
uroliths in at least some cases.

Contrast radiography has an important role to play in
imaging of the lower urinary tract as it allows assessment



of the urethra in addition to the bladder. Even when deal-
ing with radio-opaque uroliths, such as calcium oxalate,
superimposition of the pelvis can obscure urethral calculi
which have been shown to have the highest risk of
incomplete removal. As brachycephalic breeds increase
in popularity, so the incidence of cysteine uroliths (which
are radiolucent) is likely also to increase.

SURGERY

Retrohydropulsion can be used to flush urethroliths back
in to the bladder lumen prior to surgery. However during
preparation and positioning of the patient for surgery, itis
common for uroliths to move back in to the urethra. The
urethra must therefore be lavaged at surgery in both an
antegrade and retrograde direction using copious vol-
umes of sterile saline (and the prepuce or vulva must be
clipped and aseptically prepared so it can be accessed
from the surgical field) and the largest-bore catheter
which can be accommodated. Do not forget that it is
possible to advance a rigid catheter past a urolith so pay
particular attention to any ‘grating’ which you can feel as
you advance your catheter along the urethra.

POSTOPERATIVE IMAGING

Given the high rate of incomplete urolith removal follow-
ing cystotomy, postoperative radiography of the lower
urinary tract should be performed after each surgery.
Ideally this should involve positive-contrast radiography
of the urethra, particularly in cases involving radiolucent
uroliths.

If you do identify incomplete removal of uroliths,
don't panic! Your next step is to inform the owner of the
complication and document that you have done so in the
clinical notes. It is preferable to retrieve the retained uro-
liths whilst the patient is still anaesthetized if possible
(unless you already know the type of urolith and know
the uroliths to be amenable to medical management).
One option is to re-open the ventral cystotomy and
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remove the remaining uroliths. Cystoscopic removal is
another option depending on availability of equipment
and the size of the uroliths. If the retained uroliths are
small (the exact dimensions will depend on patient size,
but as a ball park, <3 mm) and the owners decline further
surgery, monitoring using radiography (plain versus con-
trast) can be considered to see if the uroliths are voided.
However, the owner must be made aware of the risk of
repeat obstruction or ongoing infection/inflammation
caused by the presence of the uroliths.

KEY LEARNING OBJECTIVES

m  Use of postoperative imaging in urolithiasis
m  How to avoid incomplete urolith removal
m  Options for managing incomplete urolith removal

MULTIPLE CHOICE QUESTIONS

1. Uroliths are reported to be left in situ post
cystotomy in up what percentage of cases?
(A) 17%
(B) 42%
(C) 63%
(D) 80%

2. Which type of urolith is associated with
brachycephalic breeds and entire male dogs?
(A) Calcium oxalate
(B) Struvite
(C) Cysteine
(D) Urate
3. What is the most appropriate diagnostic test for
identification of urethroliths?
(A) Plain radiography
(B) Positive-contrast cystogram
(C) Retrograde urethrogram
(D) Intravenous urogram
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Paraneoplastic
syndromes

Erik Teske

Cancer patients may present in different ways to a clini-
cian. Often the owner has noticed an external mass in
their pet, while the animal is without further complaints.
However, frequently the primary tumour is not the rea-
son for the owner to visit their veterinary surgeon, but
rather patients are presented for systemic complaints
that initially seem unrelated to a tumour. Systemic or
metastasized tumours could be the reason for that in
oncology patients, but also the presence of so-called
paraneoplastic syndromes.

Paraneoplastic syndromes result from indirect
effects of tumours due to the production and release of
biologically active substances such as hormones, growth
factors and cytokines. The immune system may be
affected, and autoimmunity, immune-complex produc-
tion or immune suppression can occur. Occasionally,
paraneoplastic syndromes may cause more morbidity
than the original tumour itself. By definition paraneoplas-
tic syndromes are unrelated to size or location of the
primary tumour or its metastases.

Paraneoplastic syndromes are divided into different
categories depending on their target organ. They include
endocrinopathies, disorders of haematopoiesis and
haemostasis, neuromuscular disorders and cutaneous
syndromes. Cancer cachexia is usually treated separately
as it affects multiple organ systems.

A timely detection of paraneoplastic syndromes is
essential for several reasons:

B They may be the first clinical manifestation of
tumour, and early diagnosis may improve the
prognosis for the underlying neoplasia

B The severity of the paraneoplastic syndromes can
reflect the activity of the tumour cells, and give
information on the progressive or regressive nature
of the tumour

B The clinical signs caused by a paraneoplastic
syndrome could be falsely interpreted as direct
effects of the tumour itself or side effects of
treatment, and lead to false prognostic
considerations

m  Paraneoplastic syndromes may affect the general
condition of the animal, and significantly alter the
prognosis of a specific tumour

The most important paraneoplastic syndromes will
be discussed during this presentation.

KEY LEARNING OBJECTIVES

m  Understand the importance of paraneoplastic
syndromes in clinical practice

m  Recognize the different types of paraneoplastic
syndromes and their relationship with certain
tumour types

B Understand the pathophysiology of the different
paraneoplastic syndromes

MULTIPLE CHOICE QUESTIONS

1. Paraneoplastic syndromes can often lead to
clinical symptoms before a tumour can be
detected. There are many different types of
paraneoplastic syndromes. Which of the
following situations can be defined as a
paraneoplastic syndrome?

(A) A dog with chronic lymphatic leukaemia
has a non-regenerative anaemia due to
myelophthysis

(B) A dog with a bladder tumour has
hypertrophic osteopathy

(C) A dog with splenic haemangiosarcoma has
ventricular extrasystoles due to metastases
in the myocardium

(D) A female dog with a large anaplastic
mammary carcinoma on the fifth
mammary gland on the right side,
including enlargement of the ipsilateral
superficial inguinal lymph node. The right
hind leg is swollen and oedematous

2. Hypercalcaemia is a common paraneoplastic
syndrome. Which of the following statements
is related to hypercalcaemia as a
paraneoplastic syndrome is true?

(A) Hypercalcaemia is seen more often in cats
with cancer than in dogs

(B) Anal sac carcinomas in the dog are the
most common cause of hypercalcaemia
in the dog

(C) Hypercalcaemia is associated with T cell
malignant lymphoma in the dog and not
with B cell malignant lymphoma

(D) PTH-related peptide, which is the cause of
hypercalcaemia, is increased in primary
hyperparathyroidism

3. Superficial dermatitis is a paraneoplastic
syndrome. What is it associated with?

(A) Hepatic tumours and diabetes mellitus

(B) Renal carcinoma in the German Shepherd
Dog

(C) The presence of acantholytic cells

(D) Administration of cytostatic drugs
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Biopsies: getting
good results

Jonathan Bray

WHY PERFORM A BIOPSY?

A biopsy is indicated to confirm, support or eliminate the
diagnostic probabilities for a mass that has been identi-
fied from physical examination, radiographic evaluation
or laboratory data. The results of a biopsy can be used to
determine the likely prognosis for the patient, and to
guide optimal treatment options for the patient, includ-
ing the extent of surgical resection that may be required,
and the indication for neoadjuvant or adjuvant therapies.

WHY NOT PERFORM A BIOPSY?

Many hypothetical contraindications and concerns have
been raised against performing a biopsy. The potential
cost and apparent therapeutic delay associated with a
biopsy procedure are common concerns; these are best
countered by understanding what is to be gained by the
biopsy in terms of improved patient management.

The potential for encouraging seeding of metastatic
cells during biopsy of a neoplastic mass is a problem
perceived by many clients. Development of metastatic
disease is a complex biological process, requiring an
interplay between neoplastic cells, the host and the site
where a cell has become lodged. Therefore, the biopsy
procedure is unlikely to induce metastatic spread of the
tumour. However, local invasion (or seeding) of a tumour
along biopsy tracts is an important and recognized phe-
nomenon. The impact of biopsy tract seeding can be
controlled by ensuring the biopsy specimen is taken from
a site which can be completely removed should tumour
excision be required subsequently.

HOW TO PERFORM A BIOPSY

Clinical judgment must be used to decide which is the
most appropriate and cost-effective sampling method to
employ to ensure as much information about the mass is
obtained as possible.

Cytology: fine-needle aspirate

Diagnostic cytology is an extremely easy and cheap
method for obtaining samples from a wide variety of
masses and body cavity fluids. Aspiration is so easily per-
formed that it should be the first step in any diagnostic
investigation of an abnormal mass/body cavity fluid.

Histopathology: biopsy

Cytology does not reveal architectural information about
the cancer. Also, some cancers may not exfoliate cells
sufficiently to enable cytological examination. Architec-
tural information is useful to establish the grade, which
can provide a measure of the cancer’'s aggressiveness,
which may influence the prognosis, and as a conse-
qguence, the treatment strategy.
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m Incisional biopsy. Incisional biopsies can be
performed with a scalpel, biopsy punches, needle
core biopsy instruments, or trephine, using local
anaesthetic or with sedation/anaesthesia. Care should
be taken not to widely open uninvolved tissue planes
that could become contaminated with released
tumour cells. With good technique, percutaneous
needle biopsy can provide reliable diagnostic
information equivalent to a full surgical biopsy

m  Excisional biopsy. On occasion, complete excision
of the mass may be performed without an
intervening ‘histological’ evaluation. Definitive
diagnosis and treatment are therefore performed
concurrently. Determination of the appropriate
surgical margin about the tumour will be based on
empirical guidelines

FUTURE CONSIDERATIONS

An important limitation of current biopsy strategies is the
tendency to provide information on outcome for a sur-
gery that has already been performed - providing infor-
mation in hindsight of a treatment that has already been
performed. Cancer surgery would be improved if we
had foresight: we need to identify biomarkers that help
improve the prediction of the persistent survival of
microscopic disease within the tumour margin, or within
the surgical margin following excision, allowing treat-
ment to be better targeted to the individual characteris-
tics of the tumour before treatment commences.

KEY LEARNING OBJECTIVES

m  Describe the options for performing incisional
biopsies, and discuss why a biopsy may not be
indicated for every oncological case

m  Recognize the limitations of histological analysis of
margins, and understand how to improve

m  Define and explain the terms: grade, mitotic index,
differentiation and prognostic markers

MULTIPLE CHOICE QUESTIONS

1. What s the difference between an incisional
biopsy and an excisional biopsy?

(A) An excisional biopsy will cure the tumouir,
and avoids the need for a second
procedure

(B) An incisional biopsy can usually be
obtained in a sedated or conscious patient

(C) Anincisional biopsy will cause a delay in
definitive treatment of the tumour, risking
a worsening in outcome for the patient

(D) Anincisional biopsy is rarely representative
of the whole tumour, so the results cannot
be relied on for treatment planning

2. Which of the following is a reason not to
perform an incisional biopsy of a mass before
performing surgery?

(A) It adds unnecessary expense for the client

(B) It risks spreading the tumour, and making
the prognosis worse

BSAVA CONGRESS 2019 PROCEEDINGS [ 37 |



I
Oncology

(C) It will often not represent the true nature
of the tumour

(D) It may not change the treatment plan
beyond what is determined from cytology
and clinical examination

3. Why is histological analysis of the tumour after
surgery important?

(A) It provides confirmation for the owners
that surgery was performed

(B) It brings additional income for
the practice

(C) It provides accurate analysis of the tumour
margin to guarantee complete removal

(D) None of the above

Pathology reports:
what a clinician needs
to know

Erik Teske

Clinicians usually only read the part of the pathology
report in which the diagnosis is given and think that this is
the absolute truth. They do not realize that this is the
conclusion of a thought process in which the pathologist
is considering several possibilities and, in the end, selects
one of them as the diagnosis. Clues to how sure they are
can often be found in the microscopic description sec-
tion of the report. However, it starts with the description
of the macroscopic appearance and the quality of the
biopsy specimen or section. In the microscopic appear-
ance section, the thought process of how the pathologist
came to his diagnosis is described. Tissue origin and cri-
teria of malignancy are important aspects. If many crite-
ria of malignancy are listed here, then the reliability of the
diagnosis of cancer may be much higher, depending on
the tissue of origin, than if only few or no malignancy cri-
teria are listed. One should realize that a pathologist can
come to a wrong interpretation of the histological fea-
tures of the tissue, for instance due to the fact that the
biopsy is not representative of the underlying lesion, or
they can just make a mistake. If a diagnosis is completely
different from what the clinician was expecting, then the
pathologist should be contacted and the case should
be discussed. A good relationship between submitting
clinician and pathologist is therefore vital.

To know if the tumour was completely resected is, of
course, very important. Often this is reported in the con-
clusion of the pathology report, but the reliability of this
conclusion can only be evaluated if one reads the entire
report. A pathologist will only look histologically at a rel-
atively small part of the surgical margins of the tumour
and has to select an area of the whole specimen to make
his sections for histological evaluation. The clinician can
help him by inking interesting areas after resecting the
tumour and before putting it into the fixative.

In order to have an idea about the prognosis, several
criteria can be found in the pathology report. Of course,
the already mentioned completeness of resection is one
of them. When lymph nodes are also sent in, information

on the presence of tumour cells or suspected tumour
cells in these lymph nodes is important. Other malig-
nancy criteria are growth pattern, including aspects of
infiltrating growth, presence or absence of encapsula-
tion, cellular morphology and differentiation, and signs
of proliferation of the tumour cells (mitotic index, prolif-
eration markers).

Much more information can be obtained from a his-
tology report than just reading the final conclusion on
tumour type. A good and frequent contact with the
pathologist will pay off in the clinic when treating cancer
patients. But also the pathologist can only perform opti-
mally if an adequate description of the case is provided
by the clinician and a good biopsy specimen is delivered.
Like Victor Perman mentioned decades ago: Garbage in,
Garbage out!

KEY LEARNING OBJECTIVES

m  Understanding the magnitude of information that
can be taken from the pathology report

m  Recognizing the additional information that can be
given in addition to the routine pathology report

m Learning to translate the information of a pathology
report to the patient in the clinic

MULTIPLE CHOICE QUESTIONS

1. Which additional staining is characteristic for
mesenchymal tumours?
(A) Cytokeratin
(B) Vimentin
(C) Toluidine blue
(D) CD18

2. What is the histological grading of a malignant
tumour in part dependent on?
(A) Completeness of excision
(B) Stage of the disease
(C) Infiltrative growth pattern
(D) Involvement of the regional lymph node

3. What can PARR tests (PCR for antigen receptor
rearrangements) be used for?
(A) Staging lymphomas
(B) Grading lymphomas
(C) Immunophenotyping lymphomas
(D) Diagnosing lymphomas with more than
95% accuracy
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s advanced imaging
always better?

Gerry Polton

For the purposes of this presentation, advanced imaging
will be taken to mean computed tomography (CT) and
magnetic resonance imaging (MRI). It will be assumed
that all practitioners using these modalities can obtain
images of high quality.

Optimal decision making in cancer requires an
understanding of the patient’s burden of disease. Con-
sistently, one of the most significant determinants of out-
come is the anatomical extent of disease, what we term
clinical stage. There are, of course, other important
considerations: cost; risk; compliance and expertise to
highlight the main ones. The oncology practitioner
must navigate all of these variables when determining
the best management strategy for an owner and their
pet. If detailed awareness of clinical stage is necessary
for decision making, CT imaging provides detail of ana-
tomical sites not ordinarily captured in routine thoracic
radiography and abdominal ultrasonography. Performed
well, it also provides superior resolution.

MRI lends itself particularly well to investigations of
the central nervous system. There are anatomical sites,
particularly the nose, which can be imaged well by CT or
MRI. If the option of either is available, in oncology we
tend to opt for CT because image acquisition is quicker,
anatomical detail is more accurate and because CT is
superior for pulmonary metastasis detection.

There are significant drawbacks of a reliance on
advanced imaging.

m Data excess: the practitioner needs to decide what
to image. Total body CT is increasingly used in
veterinary oncology for metastasis checks.
However, if over 2000 individual images are
generated, each with multiple anatomical structures
to be scrutinized, it is very easy to overlook
important changes. Scrutinizing these datasets
requires significant time and a great deal of
expertise

m  Absence of pathology detail: imaging simply
provides architectural information. Masses can be
identified; metastases can be seen. But, nodular
changes of uncertain significance frequently arise.
Advanced imaging is frequently a prelude to
further investigations such as image-guided
biopsy

m  Cost/benefit: CT and MRI typically incur significant
costs. Education about the impact of these costs on
the feasibility of subsequent therapy is a critical part
of the oncology consultation process. These
considerations must also take account of
unexpected findings, for example, the nodules of
uncertain significance alluded to above
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m  Geographic miss: if metastasis checks examine the
thorax and abdomen and there is a metastasis to the
brain, it will not be identified. If neurological
examination is misinterpreted, lesions can similarly
be missed. The increased cost of advanced imaging
does not protect against these eventualities but it
can inflame an interaction if this potential failing is
not clearly expressed

Notwithstanding these pitfalls, advanced imaging, CT
imaging in particular, has revolutionized veterinary (and
human) oncology. Used well, it leads to superior out-
comes for patients. It enables better planning of surgery
and radiation therapy. It also leads to non-intervention in
some patients which would have otherwise experienced
unnecessary morbidity.

KEY LEARNING OBJECTIVES

m  Understanding that computed tomography (CT) and
magnetic resonance imaging (MRI) provide ancillary
information but do not provide all information
required for optimal decision making in veterinary
cancer

m  Familiarity with clinical scenarios in which advanced
imaging is desirable

m  Knowledge of what procedures to perform prior to
undertaking advanced imaging to ensure the best
chance of achieving clinical benefit

MULTIPLE CHOICE QUESTIONS

1. Prior to performing surgery on a 2-cm
diameter immunohistochemically high-grade
(high ki-67) cutaneous mast cell tumour arising
on the caudoventral abdomen, which would be
the optimal test to define clinical stage of the
tumour?

(A) MRI of the abdomen

(B) CT of the thorax

(C) Whole body CT

(D) Abdominal ultrasonography

2. You are presented with a soft tissue sarcoma is
arising over the right gluteal region in a spaniel.
Which imaging strategy would best define the
degree of infiltration of the tumour into the
neighbouring tissues?

(A) MRI

(B) CT

(C) Ultrasonography
(D) X-ray

3. Which is the most common cause of
secondary brain metastasis in dogs?
(A) Osteosarcoma
(B) Mammary carcinoma
(C) Haemangiosarcoma
(D) Malignant melanoma
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Planning oncological
surgery

Jonathan Bray

WHY IS A PLAN IMPORTANT?

During the development of oncological surgery over
many decades, surgeons in both human and veterinary
fields have been driven to take wider and wider excision
margins about the tumoru in the belief that ‘more must
be better. As we gain a greater understanding and inter-
est in cancer management, these relatively dogmatic
treatment strategies are justifiably being reviewed.

This does not mean it is fine to take smaller margins.
It does mean the clinician has to have a greater under-
standing of the mass before embarking upon treatment
as a single rule for treatment does not exist for every
tumour.

It is wellestablished that the first attempt made at
treatment of a tumour will be the optimum opportunity
to achieve the best outcome for the patient. If this first
treatment is inadequate or poorly focused, subsequent
‘mop-up’ treatments — including radiotherapy, chemo-
therapy or additional surgery — are more likely to fail.
Treatment failure may include increased prospects for
both local or systemic recurrence.

WHAT IS MEANT BY A PLAN?
There are two important aspects of a treatment plan:

®  What is the purpose and intent of treatment? Is a
cure possible? Or will cure be impossible, even with
heroic efforts. In the latter event, can any treatment
achieve palliation of the tumour effects sufficient to
restore an acceptable quality of life, and for an
acceptable duration

m  How is this goal achieved, and what are the sacrifices
the patient must make to meet this goal? Is failure
going to be due to local recurrence, or due to spread
of the tumour to regional nodes or beyond

DEVELOPING A PLAN
Understand the mass

Before any treatment plan can be determined, the bio-
logical potential of the mass must be understood. Is the
mass neoplastic, and if so, what is its tendency for local
invasion, locoregional metastasis and distant metastasis?
In most instances, this information can be gained by fine-
needle aspiration alone. If this proves non-diagnostic or
inadequate, a biopsy may be required for histological
analysis (see Biopsies: getting good results, elsewhere in
this proceedings).

Discussion with owners — expectations,
finances and realities

An essential aspect of tumour management is involving
the owners in developing the treatment plan. The goals
of the treatment plan need to be agreed and understood,
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particularly if compromises are being made to an ideal
solution due to finances, apparent comorbidities or other
factors. If the tumour is large, located in a difficult loca-
tion or showing attributes that suggest an aggressive
behaviour, early discussion with a specialist oncological
surgeon is advised.

Role of imaging

Imaging is an increasingly important in tumour manage-
ment. Imaging serves two purposes:

B It helps assess if the tumour has spread beyond the
local site (i.e. staging)

B It can assist with recognizing tumour boundaries
and the tissue barriers necessary for effective
surgical excision

A role for combination therapy

While surgery remains the more effective weapon against
localized cancer, the planned incorporation of chemo-
therapy or radiotherapy can provide improved or similar
outcomes for selected patients with less morbidity or risk
of complications. The timing of these additional inter-
ventions will differ for certain tumours.

KEY LEARNING OBJECTIVES

B Recognize the role of tumour genetics and the
microenvironment on cancer progression and
prognosis, and the influence of this on treatment
planning for the individual patient

m  Understand the differences and possible impact
of an unplanned excision, versus a curative-intent
excision, a planned marginal excision and
palliative care

B Understand the followings terms and their role in
cancer management: staging, sentinel node,
neoadjuvant, adjuvant, survival curve, curative-
intent, cytoreduction, palliation

MULTIPLE CHOICE QUESTIONS
1. What is the purpose of a treatment plan in
cancer?

(A) To ensure that owners understand that
cancer is a difficult disease, and recurrence
is possible

(B) To draw lines on the patient with sterile
marker pen prior to surgery

(C) To identify the goal of treatment for each
individual patient, and devise a treatment
solution that best meets this goal

(D) To provide a structured clinical report that
your colleagues can understand in your
absence

2. What does a treatment plan help recognize?

(A) Every tumour is individually unique, and
generic application of a surgical ruler may
lead to under- or over-treatment of a
tumour

(B) Unplanned excisions of a tumour can be
associated with increased rates of



treatment failure. Post-hoc use of
chemotherapy and radiotherapy may not
always overcome these failings

(C) Identification of tissue barriers using
imaging prior to surgery can reduce
surgical morbidity

(D) All of the above

3. Which of the following statements about
removal of the regional lymph node is
INCORRECT?

(A) Histological analysis of the regional lymph
node is more accurate at detecting
micrometastasis than cytology
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(B) The regional node is considered important
in directing the immune response to the
tumour, and should be removed only if
completely effaced by tumour

(C) Lymph node mapping may be important
to help detect the draining site for a
specific tumour, and improve accuracy of
staging

(D) Removal of a positive lymph node can
result in improved survival times for many
cancers, so patients with a draining lymph
node metastasis should not be considered
to have a hopeless prognosis

Chemotherapy:
the basics

Erik Teske

Surgery is still the cornerstone of treatment of most can-
cers. Most patients with cancer that are cured, are cured
because of surgery. Chemotherapy, radiotherapy and
other treatment modalities may extend life, but only cure
a very small proportion of treated patients. In most
instances they are used in a more palliative setting and
meant to give the patient a prolonged, preferably
tumour-free, survival time.

In systemic tumours and in proven or suspected
metastasized tumours, chemotherapy can be indicated.
It is therefore essential for all practioners to know about
these treatments, their possibilities and their limitations.
There are many reasons why chemotherapy is unlike
normal conventional drug therapy and that it will require
investment in material, equipment, additional knowledge
and time. In this lecture the basic requirements for start-
ing chemotherapy in private practice will be discussed.

Different tumours require different cytostatic drugs,
often used in combination protocols. It is essential to
know the right (sub)type of tumour before chemother-
apy is started. Also additional information on the health
state of the patient needs to be collected. Several drugs
have organ-specific toxicities, or need to be activated or
excreted by specific organs.

Knowledge about the different cytostatic drugs, their
mode of action, their specific toxicities and their dosage
is essential. Most tumours will become resistant towards
the chemotherapy. Knowledge about the different
mechanisms of this resistance is important in order to
find alternative treatments.

Although chemotherapeutic drugs treat cancer they
can also cause cancer. They are hazardous drugs for
owner, veterinary surgeon and technician. The veterinary
surgeon has to be aware of the different routes of poten-
tial contamination, not only during the preparation and
administration of these drugs, but also through the
patient itself. Owners need to be informed of this risk, and
practice staff must be informed and trained. Investments

have to be made in the clinic in order to be able to
administer these drugs.

KEY LEARNING OBJECTIVES

m  Knowing the indications and limitations for
chemotherapy

B Learning to score the efficacy and side effects of
chemotherapy

B Learning to prepare and administer cytostatic drugs,
including awareness of the environmental hazards
of chemotherapy

MULTIPLE CHOICE QUESTIONS

1. Whatis the Veterinary Cooperative Oncology

Group (VCOGQG) toxicity score used for?

(A) To stage the patients before the start of
chemotherapy for the risk of side effects of
chemotherapy

(B) On the day of chemotherapy
administration to see if dose adjustments
are necessary

(C) Assessing haematological and biochemical
indices

(D) To grade maximal toxicities after
chemotherapy has been administered

2. Doxorubicin is a cytostatic drug. What is its

mode of action?

(A) Inhibition of the spindle apparatus resulting
in metaphase arrest

(B) Conversion of asparagine into aspartic acid

(C) Creating complexes with DNA/RNA
(intercalation)

(D) Being an analogue of normal metabolites
involved in cell division or cell function

3. With regards to the environmental hazards of
cytostatic drugs it is important to know the period
of the patient will be a risk for its surroundings. For
how long does a dog treated with doxorubicin
have elements of this drug in its urine?

(A) 1-2 days (C) 4-7days
(B) 3-4days (D) More than 1 week
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Oncology treatments:
new and on the
norizon

Gerry Polton

NEW TREATMENTS

Human cancer therapy continues to move apace and it is
exciting to say that veterinary cancer therapy isn't doing
too badly either. Tyrosine kinase inhibitors and metro-
nomic chemotherapy are relatively new treatments that
we will discuss briefly. As some will be familiar with these
treatments, | will focus on new knowledge and our cur-
rent understanding of their best uses.

Electrochemotherapy involves the anatomical tar-
geting of chemotherapy delivery to cancer cells by the
direct application of a specifically shaped electrical field.
Chemotherapy is introduced to the tumour field by intra-
venous or intratumoral injection. Application of the elec-
trical field then permeabilizes the cancer cells, causing a
marked increase in drug delivery to the targeted tissue.
Clinical indications include injection site sarcoma in cats,
soft tissue sarcoma in dogs, facial squamous cell carci-
noma in cats among others.

NEW HORIZONS

The field of cancer immunotherapy is developing rapidly.
Trials are currently underway for dendritic cell vaccina-
tion for canine malignant melanoma, chimaeric antigen
receptor (CAR) T cell therapy for treatment-resistant B
cell lymphoma and monoclonal antibody therapy for
dogs with T cell lymphoma, to list a few. However, the
most likely immunotherapy to reach clinical practice
soon is a CD20 vaccine for canine B cell lymphoma.
In principle, vaccination is performed once complete
remission has been achieved using conventional chemo-
therapy. In the context of minimal residual disease,
immune tolerance of the lymphoma is overcome and the
vaccine induces a lasting memory effect. Trials are ongo-
ing. The current obstacle to use is a need to define the
optimal timing of vaccine administration in relation to
chemotherapy delivery.

Away from the field of immunotherapy, an imagina-
tive solution to the perpetual problem of intractable
pain associated with appendicular limb osteosarcoma in
large- and giant-breed dogs comes in the form of aniirre-
versible pain receptor toxin, resiniferatoxin. This agent,
when injected intrathecally, causes permanent loss of C
fibres in the dorsal root ganglion but does not induce a
loss of other sensory functions.

KEY LEARNING OBJECTIVES

m  Be familiar with best practice in relation to the use
of tyrosine kinase inhibitors

B Beaware of clinical indications for and risks of
metronomic chemotherapy

B Beinvigorated by the extraordinary therapeutic
possibilities that are just over the horizon in
veterinary oncology

MULTIPLE CHOICE QUESTIONS

1. Tyrosine kinase inhibitor therapy is indicated in
which of the following?
(A) All mast cell tumours
(B) All cancers
(C) All mast cell tumours for which owners
decline chemotherapy
(D) Selected mast cell tumours

2. Metronomic chemotherapy involves the daily
administration of agents believed to have an
anti-angiogenic effect, thus limiting the ability
of new cancer cells to grow. What other
anti-neoplastic mode of action is attributed to
low daily doses of cyclophosphamide?

(A) Sterile haemorrhagic cystitis

(B) De-repression of immune surveillance and
activation

(C) Altered signal transduction pathways

(D) Mitochondrial failure

3. How are we going to cure cancer once and
for all?
(A) Stronger chemo drugs
(B) Braver surgeons
(C) Immunotherapy
(D) We are not going to cure cancer once and
for all
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Exotics

Updates on rabbit
medicine and surgery

Christoph Mans

BLOOD BIOCHEMISTRY

Blood biochemistry evaluation is one of the most
important diagnostic tests in critically ill rabbits, besides
diagnostic imaging. Rabbits are frequently presented for
evaluation of sudden-onset anorexia and lethargy.
Possible underlying causes include stress and underlying
disease process or pain. It can be challenging to identify
the correct underlying cause in rabbits and this may
result in the misdiagnosis of potential life-threatening
conditions, such as gastrointestinal obstruction or liver
lobe torsion. Blood biochemistry offers a simple and
cost-effective way to rule out important underlying
diseases in a short period of time. In most clinics, these
tests can be performed in-house and allow the veterinary
surgeon to provide the best possible treatment options
for rabbit patients.

THYMOMAS

Thymomas are the most common neoplasm of the
thoracic cavity in rabbits, and are increasingly diagnosed
in older rabbits. Rabbits usually present with a history of
bulging eyes, reduced activity or increased respiratory
rate. Less commonly problems swallowing or choking
may be reported by the owner. Physical examination can
be unremarkable or may reveal bilateral exophthalmos,
a heart murmur, tachypnoea, or dyspnoea. Thoracic
radiographs will reveal an intrathoracic soft tissue mass,
dorsal deviation of the trachea and displacement of
the heart. However, it may be difficult to distinguish a
thymoma from cardiomegaly in some cases. Therefore,
thoracic ultrasonography or computed tomography are
required to confirm the diagnosis of an intrathoracic
mass. The diagnosis of thymomas is made by cyto-
logical evaluation of a fine-needle aspirate of the mass.
Treatments options for thymomas in rabbits include
radiation therapy or palliative medical therapy with pred-
nisolone. Often surgical therapy is not recommended
due to the high risk of intraoperative and postanaesthetic
complications.

LATERAL RHINOSTOMY

Lateral rhinostomy is a useful technique that has shown
to effectively resolve upper respiratory tract disease of

rabbits. This technique is associated with considerably
less trauma and faster recovery times than is the dorsal
rhinostomy approach and is indicated for rabbits with
chronic unilateral sinusitis, in which medical treatment
has failed to improve clinical signs.

KEY LEARNING OBJECTIVES

m  Become confident interpreting plasma biochemistry
values in critical rabbit patients and ruling out
life-threatening conditions

B Recognize the clinical signs associated with
thymomas in rabbits and be able to discuss different
treatments options

®  Understand when surgical treatment for chronic
upper rhinosinusitis is indicated and what the
differences are between published surgical
techniques

MULTIPLE CHOICE QUESTIONS

1. Which of the following is TRUE regarding liver
lobe torsion in rabbits?

(A) Affects only young rabbits (<2 years)

(B) Abdominal radiographs and physical
examination are able to confirm liver lobe
torsion in most cases

(C) Surgical treatment is not recommended,
due to the high risk of complications

(D) A substantial increase in liver enzymes is
highly suggestive of liver lobe torsion

2. Which of the following is TRUE about

thymomas in rabbits?

(A) Highly responsive to radiation therapy

(B) Only reported in rabbits >12 years

(C) Not reported in Rex rabbits, since this
breed lacks a thymus

(D) The cause of unilateral and bilateral
exophthalmos

3. Why are blood glucose levels in rabbits of high

diagnostic value?

(A) Diabetes mellitus is very common in obese
rabbits

(B) Severe hyperglycaemia is highly suggestive
of a painful abdominal disorder, such as an
intestinal obstruction

(C) Hypoglycaemia is usually associated with
insulinomas in rabbits >4 years of age

(D) Hypoglycaemia is commonly associated
with stress and dental disease
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Sedation, analgesia
and anaesthesia in
small mammals

Christoph Mans

PROCEDURAL SEDATION

Procedural sedation is defined as the state of drug-
induced altered consciousness, which allows the patient
to better tolerate stressful or unpleasant procedures,
without depressing protective airway reflexes or having
a significant cardiopulmonary depressant effect. Since
most small mammal species are prey species, they are
less tolerant to handling, manual restraint and other
stressful or painful procedures. In particular, in small
mammals in respiratory distress, sedation should be con-
sidered prior to prolonged manual restraint, for example
for radiographic positioning. A variety of drugs can be
used to induce effective sedation in small mammals.
Some of these drugs have sedative, anxiolytic and amnes-
tic properties (e.g. midazolam), while other have mainly
analgesic and sedative properties (e.g. butorphanol).
The combination of two drugs (e.g. midazolam with
butorphanol) usually results in better sedation with fewer
side effects, as compared to using a single drug at a
higher dose. Most drug sused for sedation can be
reversed, which allows for a more rapid recovery from
sedation. Drugs, which cannot be reversed (e.g. ketamine)
should be used at low doses only, in particular in animals
with reduced liver and/or kidney function. Oxygen flow-
by should always be provided, since most sedation
protocols will result in a reduction of respiratory rate.
Effective sedation protocols are species specific, and
therefore extrapolation from one small mammal species
to another does usually not result in satisfactory sedation.
In addition, postanaesthetic reduction in food intake and
faecal output have been demonstrated in small mammals.

ANALGESIA

Analgesia of small mammals is a focus of recent research
studies. With more research being performed, analgesic
protocols, previously believed to be effective, which
were based on extrapolation and clinical experience,
have been questioned for their efficacy. A variety of drugs
including buprenorphine, tramadol, meloxicam and
lidocaine have been investigated. Species-specific differ-
ences in drug dose requirements, dosing frequency and
drug efficacy should be considered when considering a
pain management plan for small mammal patients.

GENERAL ANAESTHESIA

General anaesthesia in small mammals, is routinely
performed by many veterinary surgeons for a variety of
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elective and non-elective procedures. Recent develop-
ments in anaesthetic protocols and anaesthetic equip-
ment are aimed to reduce morbidity and mortality
associated with general anaesthesia in small mammal
patients.

KEY LEARNING OBJECTIVES

®  Understand the basic principles of and
indications for procedural sedation in small
mammals

m  Formulate effective sedation protocols for a variety
for small mammal species

m  Be able to formulate different pain management
plans for rabbits, guinea pigs, chinchillas, ferrets and
hedgehogs

MULTIPLE CHOICE QUESTIONS

1. Which of the following is TRUE regarding
sedation in small mammals?

(A) Due to their fast metabolism, injectable
sedation protocols are usually not effective
in small mammals

(B) Midazolam, if used as part of a sedation
protocol, should not be reversed in rabbits
in order to avoid excitation during the
recovery phase

(C) Midazolam-butorphanol provides safe and
effective sedation in ferrets

(D) Single-drug sedation protocols are
generally preferred in small mammals, due
to the reduced risk of cardiovascular
adverse effects

2. Which of the following has been shown for

tramadol?

(A) Itis an effective analgesic in rabbits but not
in guinea pigs

(B) Itis ineffective as an analgesic drug in
chinchillas

(C) It has a narrow margin of safety in
ferrets

(D) It has long-lasting effects guinea pigs at
5 mg/kg orally

3. Which of the following statements regarding

buprenorphine is CORRECT?

(A) Duration of effects in guinea pigs and
chinchillas is >8 hours

(B) Doses >0.1 mg/kg lead to profound
sedation in chinchillas

(C) Oral-transmucosal administration can
lead to therapeutic plasma levels

(D) A dose rate of 0.05 mg/kg has been shown
to result in analgesia in chinchillas for
6-8 hours
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Managing chelonian
shell disorders

Christoph Mans

The shell in turtles and tortoises represents unique
challenges to veterinary surgeons in regards to the
diagnosis and treatment of coelomic organ disorders. In
addition, the shell itself can be affected by a variety of
infectious and non-infectious disorders.

Pyramiding and other forms of shell deformation in
chelonians are usually seen only in captivity. Different
underlying causes have been proposed in the past,
including dietary causes and lack of UVB light. Only low
humidity has so far been clearly shown to predispose to
pyramiding of the shell. It is believed that focal heat
lamps also contribute to the development of pyramid-
ing. The keratin layer of the most dorsal aspects of the
shell is drying out, because they are in the closest prox-
imity to the heat lamps. This in consequence leads to
interference with the growth of the underlying bone,
resulting in a domed appearance of the dorsal aspect of
carapace. Pyramiding in many cases has no conse-
quences for the tortoise and is considered a cosmetic
problem. However, in severe cases, the shell deforma-
tion may lead to compression of the spinal cord. In order
to prevent pyramiding, heat lamps should create a wide
area of heat, instead of a narrow focal heat spot. Regular
soaking and applying water to the carapace may assist in
preventing dehydration of the keratin. Exposure to natu-
ral sunlight is strongly preferred over artificial heat
sources whenever possible.

Shell fractures can be a result of predator trauma,
falls, drops or mechanical trauma (hit by car, lawnmower,
etc.). Often the shell damage can be quite striking on
initial examination, but still carry a good prognosis
depending on the area of damage and the patient's
overall condition. Establishing the extent of injury, sup-
portive care and stabilization are the priorities. Surgical
shell fixation should be delayed until the patient has been
stabilized. If there is penetration of the coelomic cavity,
degree of blood loss and damage to internal organs
should be assessed prior to performing surgical shell
repair. If there is a wound or fracture across the spinal
column, or the patient is having difficulty ambulating,
radiographs or computed tomography scans should be
obtained. Fluid therapy, antibiotics and analgesics should
be given before further treatment is attempted. Different
techniques have been proposed for the stabilization of
shell fractures. The author recommends the use of metal
plates and stainless steel screws, in order to achieve
fracture stabilization. Open wound management should
be performed for larger defects.

Shell infections are usually secondary to trauma or
poor husbandry. Besides bacterial infections, filamen-

tous fungal organisms should always be considered in
chelonians presented for deep shell infections. Cytology
or, if non-diagnostic, histopathology should be per-
formed in all cases, in order to rule out the involvement
of fungal organisms in the shell infection. Treatment of
shell infections depends on severity and species
affected, and usually consists of surgical debridement,
as well as topical and, if deemed necessary, systemic
antimicrobials.

KEY LEARNING OBJECTIVES

m  Understand the basic principles of shell fracture
stabilization and wound management

m Beable to discuss the different proposed aetiologies
for shell deformations in captive chelonians

m  Develop a diagnostic and therapeutic plan for a
turtle patient which presents with shell lesions
consistent with a deep shell infection

MULTIPLE CHOICE QUESTIONS

1. Which of the following is TRUE regarding shell

fracture healing in chelonians?

(A) Shell fractures heal very slowly and usually
take 3—4 months

(B) All turtles with shell fractures require
dry-docking until healing is complete

(C) Use of metal plates, screws and wire is the
preferred method for surgical fracture
stabilization

(D) Epoxy-type products should be used to
seal shell fractures in order to achieve
stabilization and protection from infection

2. Which of the following is CORRECT regarding
management of shell infections?

(A) Antifungal drugs should be given to all
patients with suspected shell infections,
due to the high risk of fungal infections

(B) Inappropriate substrate is not a common
cause for infections of the plastron

(C) Shell debridement should not be
performed, as it will disseminate infection
into deeper shell layers

(D) Ceftiofur is an excellent antibiotic choice
to empirically treat a bacterial shell
infection in an aquatic turtle

3. In which of the following species and
housing conditions is shell pyramiding most
likely to occur?

(A) Red-eared slider, housed indoors
(B) Russian tortoise, housed outdoors
(C) Greek tortoise, housed indoors
(D) Soft-shell turtle, housed indoors
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Avian clinical techniques

Christoph Mans

BLOOD COLLECTION

Blood collection in avian patients can be performed
safely in most patients, however, excellent manual
restraint techniques are mandatory in order to avoid
complications. The right jugular vein is the most com-
monly used blood collection site. This vein is usually
easily visualized and allows for the collection of larger
blood volumes, compared to other sites. The ulnar vein
should be avoided unless the patient is anaesthetized,
due to the high risk of haematoma formation at this site.
The medial metatarsal vein can also be used, but the
ability to obtain a diagnostic blood sample from this site
varies by bird species. In chicken, waterfowl and raptors
this vein is a reliable blood collection site. Approximately
1% of a bird’'s bodyweight in grams can safely be collected
in ml of blood. For example, in a 100-g cockatiel, 1 ml of
blood can be collected. Lithium heparin is the preferred
anticoagulant for avian blood.

SEDATION

Sedation provides tremendous benefits for avian patients,
including stress relief, anxiolysis and amnesia. Sedation
allows for more thorough examination and safer sample
collection and minimizes the need to use general anaes-
thesia in order to complete diagnostic and non-painful
therapeutic procedures. Midazolam and midazolam—
butorphanol sedation protocols are most commonly
used and have been shown to provide safe and effective
procedural sedation in variety of species. However, drug
dosages need to be adjusted based on the species,
patient condition and procedures to be performed under
sedation. Reversal of midazolam with flumazenil should
be performed in most cases, in order to avoid prolonged
recovery. Midazolam, butorphanol and flumazenil can
be given by intramuscular injection or by intranasal
administration.

FLUID THERAPY

Fluid therapy is essential in systemically sick birds, which
are usually dehydrated. In most cases, with the exception
of hypovolaemic shock and severe dehydration, the sub-
cutaneous route is recommended. A subcutaneous fluid
bolus of 3—-5 ml/100 g bodyweight can be safely admin-
istered. The bird’s hydration status should be monitored,
and the fluid administration repeated until euhydration is
achieved. Intraosseous catheters are particularly useful in
psittacine as well as smaller bird species, in which access
for and maintenance of an intravenous catheter are chal-
lenging. In larger birds, such as chickens and waterfowl,
intravenous catheters can be placed and maintained in
the medial metatarsal vein for intravenous fluid and drug
administration.
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EXTERNAL COAPTATION

External coaptation is a feasible and successful treatment
option for a variety of fractures in captive birds. Tibiotar-
sal fractures are the most common fracture in small cage
birds and are successfully treated with the application
of a tape splint. Fracture healing occurs usually within
21 days. In cases in which a predator attack (dog, cat) was
reported or in which deep pain was not present on pres-
entation, the chance for a successful outcome is lower.
Tape splints should only be removed if complications
are noticed, otherwise they should remain in place for
14-21 days, in order to avoid disruption of the healing
fracture site.

KEY LEARNING OBJECTIVES

B Become comfortable selecting sedation protocols
for common pet bird species

m  Understand when external coaptation is the feasible
treatment option for fractures in birds

B Be able to recommend the appropriate blood
collection sites and volumes for a variety of bird
species

MULTIPLE CHOICE QUESTIONS

1. You decide to run a complete blood count
and plasma biochemical profile on a 30-g
budgerigar. What is the maximum volume
of blood that you can safely collect from this
patient?

(A) 2.5ml
(B) 0.03ml
(C) 0.6 ml
(D) 0.3ml

2. Which of the following sites can be used
for intraosseous catheterization and fluid
administration in birds?

(A) Distal humerus

(B) Proximal tibiotarsus
(C) Proximal femur

(D) Coracoid

3. Which of the following statements regarding

avian sedation is CORRECT?

(A) Midazolam and diazepam should never be
administered by intramuscular injection

(B) Sedation protocols which include
butorphanol should always be reversed
with naloxone

(C) Midazolam-butorphanol protocols provide
deeper and more reliable sedation
compared to midazolam protocols

(D) Sedation should never be performed in
sick avian patients, due to the high risk of
complications

BSAVA CONGRESS 2019 PROCEEDINGS [ 47 |



Exotics

Clinical applications
of rabbit endoscopy

Paolo Selleri

Rigid endoscopy is a versatile tool for diagnostic and
treatment in rabbit medicine. Its broad spectrum of use
includes stomatoscopy, otoscopy, cystoscopy, thoracos-
copy and even laparoscopy. Due to the fact that it allows
clear visualization of the internal organs and magni-
fication of the images, it can be applied to study and to
treat various systems (respiratory, digestive, urinary and
reproductive), it enables collection of samples for cul-
ture, cytology or pathology and can also be used as a
tool for the veterinary surgeon to improve communi-
cation with clients, by showing them pictures and videos
that are easy to understand.

The 2.7-mm endoscope, 18 cm long, with a
30-degree angle is the most widespread endoscope in
exotic animal medicine. The 30-degree angle is especially
useful in stomatoscopy of rabbits presented for hypersal-
ivation. When the physical examination of the conscious
rabbit does not give enough information the animal can
be sedated to better visualize teeth and oral soft tissues.
Other than dental diseases, hypersalivation can be caused
by a foreign body stuck between two teeth or a neoplas-
tic lesion. These conditions could be missed without the
use of an endoscope. Furthermore, the endoscope can
assist for simple procedures, like mass resection, and also
more complex ones, like extraction of a molar tooth, for
visualizing the anatomy and better evaluation of whether
another condition is present.

When performing oral examination and surgery, it is
always important to have the animal intubated. This is
safer for all surgical procedures, particularly because a
large number involve the rabbit's head and a face mask
is an impediment for the surgeon. Moreover, the use of
a face mask does not allow complete monitoring of
anaesthesia as capnography cannot provide reliable
results in these circumstances. Many methods have been
described for endotracheal intubation. The endoscope
makes intubation faster and safer. You can use the endo-
scope by placing it into the endotracheal tube or, if you
prefer, you can pass it through the mouth and assist the
placement of the tube in the trachea by watching the
glottis. It is not unusual to find food at the opening of
the trachea! The use of a blind intubation technique
may be risky, because we may push the food from the
pharynx deep into the trachea or to the bronchi. This
may cause suffocation during anaesthesia or aspiration
pneumonia a few days after the procedure.

Almost all rigid endoscopic techniques applied in
small animal medicine can be adapted for rabbits, but one

in particular, which is very useful, is to diagnose and to
treat urinary tract diseases. Intestinal calcium absorption
in rabbits is not reduced in the case of excessive calcium
intake, but urinary calcium excretion is increased. It is
thought that dietary calcium is one of the major causes
of urolithiasis. Polypoid cystitis is often not diagnosed if
the urethra is not directly visualized. The endoscope is
also essential in the removal of small stones and sludge.
The presence of sludge into the bladder is a common
condition and it is often the cause of discomfort and
cystitis, with a cat urinary catheter being often too thin
to allow the passage of the sludge. Only the use of the
endoscope placed in its protective sheath allows visuali-
zation of the bladder wall and removal of the sludge.

KEY LEARNING OBJECTIVES

m  Understand how the endoscope can be applied
every day to clinical practice in rabbit medicine

m Learning how endoscopy can guide the
endotracheal tube entering the trachea

m  Discuss benefits of rigid endoscopy to diagnose and
treat lower urinary tract diseases

MULTIPLE CHOICE QUESTIONS

1. Which of the following can occur as a result

of blind intubation?

(A) Oedema and laryngospasm consecutively

(B) Complications associated with aspiration
pneumonia

(C) Potentially lead to spinal lesions due to the
extreme positioning of the animal

(D) All of the above

2. Endoscopy is useful for removing sludge and
calculi from the urinary bladder. What is this
common disease caused by?

(A) The fact that intestinal calcium absorption
rate in rabbits is reduced in the case of
excessive calcium intake

(B) The fact that increased calcium intake will
increase urinary calcium excretion

(C) The fact that older animals are not able
to excrete calcium

(D) The fact that rabbits are commonly fed
salad, which has a high calcium
concentration

3. When performing cystoscopy in a rabbit, what
medium should be used to distend the bladder?
(A) Cold sterile solution
(B) Warm sterile solution
(C) Air
(D) Carbon dioxide
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Clinical applications
of reptile endoscopy

Paolo Selleri

A reptile’s anatomy may limit the usefulness of the
physical examination. Furthermore, haematology and
biochemistry may not give clear information regarding
the pathology involved. The use of the rigid endoscope
(18 cm long, 2.7 mm diameter, 30-degree angle) allows
for more accurate evidence-based diagnosis, offering
more information and increasing the standards of care.
Endoscopy of the coelomic cavity and organ biopsies
are often necessary to reach a definitive diagnosis.

Several techniques have been developed to explore
the coelomic cavity of these species.

For ophidians, often presented for respiratory
disease, endoscopic examination of the lung is an impor-
tant diagnostic tool for the thorough evaluation of the
respiratory tract. Although tracheoscopy has its limits, for
example in large snakes the length of the lower respira-
tory tract or in smaller ones the diameter of the trachea
(the endoscopes are too large for examination), lung and
air sacs can be investigated and samples can be collected
performing a transcutaneous approach. For this tech-
nique, the skin is incised on the right side, on the second
row of scales approximately at the 40% of the length of
the body. Scissors are then bluntly advanced through the
subcutaneous and muscular tissue. The respiratory tract
is then incised and the endoscope directed both cranially
and caudally, for complete exploration of the air sac. The
30-degree angle makes better visualization possible,
without a lot of movement of the telescope.

For chelonians, often presented for traumatic lesions
of the shell, the endoscope should be used to investigate
every lesion that exposes the coelomic cavity. Haemor-
rhage is not easy to diagnose using radiography or
ultrasonography, rupture of organs is easily missed without
the use of an endoscope; besides that, fly larvae hidden in
the soft tissue can be identified and physically removed.

Assisted surgical procedures can also be performed
in these species. Ovaries and oviducts can be easily
identified, grasped, and placed in the surgical field, the
prefemoral fossa. It is important to remember that the
lungs and air sacs are not separated with a diaphragm, so
the need for insufflation depends on the anatomy of the
patient and the area of interest.
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Another valuable diagnostic tool is cystoscopy in
chelonians. The two main features of the chelonian
urinary bladder, anatomy and size, play an important role
in choosing this technique. The fact that the urinary
bladder wall is thin and transparent when distended and
it is a greatly distensible organ that can accommodate
large quantities of fluids (i.e. up to 30% of the total body
weight of the chelonian), make it a reliable procedure
that can help the veterinary surgeon visualize internal
organs and have a better understanding of the clinical
case, especially when other diagnostic techniques are
not helping. The urethera is short and wide so an endo-
scope can be passed easily. It can be used for sex deter-
mination of hatchling chelonians, often requested from
reptile breeders, and also to visualize the intestinal tract,
pancreas, liver, spleen and, of course, the bladder wall
itself and its content (urinary stones, eggs and parasites
can be identified). Performance of biopsies is not possi-
ble via this route.

KEY LEARNING OBJECTIVES

B Understand how the rigid endoscope can improve
the level of care offered to our reptile patients

m  Highlight how this instrument improves
communication with clients

B Understand the application for non-invasive sex
determination in hatchling chelonians

MULTIPLE CHOICE QUESTIONS

1. Whatis the best endoscope to perform
cystoscopy in a tortoise?
(A) Rigid endoscope, 30-degree angle
(B) Rigid endoscope, 0-degree angle
(C) 5-mm large flexible endoscope
(D) An otoscope is reliable

2. Laparoscopy-assisted surgical techniques are
most commonly used in which of the following?
(A) Crocodilians (C) Snakes
(B) Lizards (D) Chelonians

3. What are the limitations of endoscopy in snakes
related to?
(A) Size and length of the telescope
(B) Size and length of internal organs
(C) Specific anatomy of these species
(D) Lack of diaphragm and possibility of

insufflation

Top tips for ferret
surgery

Paolo Selleri

Many common disease syndromes of pet ferrets often
require surgical treatment. Young ferrets enjoy chewing
on and are more frequently exposed to the ingestion of

foreign bodies such as rubber, cork, and occasionally
cloth. When the obstruction is only partial the ferret may
show signs of discomfort, intermittent anorexia and
vomiting, but faeces are still produced. History, gentle
palpation of the abdomen, and diagnostic imaging
are necessary to locate the foreign body. Most ferrets
have a relaxed abdomen that makes objects easy to pal-
pate when they are in the intestine. When these objects
are stuck in the stomach they can be more difficult to
palpate. Radiography may reveal direct signs of obstruc-
tion (the foreign body) or, more frequently secondary
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signs (gas pattern). Surgical procedures of the gastroin-
testinal tract should follow those guidelines for cats. Due
to the fact that ferrets are often presented with multiple
conditions, before starting an abdominal surgical proce-
dure it is always recommended to perform a complete
ultrasonography of the abdomen.

Some of these concurrent diseases, especially in
older ferrets, are neoplastic. The most frequently encoun-
tered are insulinomas, adrenal gland carcinoma, skin
mast cell tumours and lymphoma. Surgical excision and
staging can be recommended for most cases, but in the
case of lymphoma, chemotherapy is recommended.

Ferrets are strictly carnivorous mammals and they
have acidic urine. When their diet is rich in vegetables the
urine pH rises and sand or calculus can be found in the
urinary tract. Cystotomy and urethrostomy (in the male)
are the most common surgical procedures and the tech-
niques are similar to those used in small animals.

KEY LEARNING OBJECTIVES

m  Understand the right approach to the surgery of
an animal with a small body size

m  Discuss the different options when dealing with
neoplastic diseases

B Learning the fastest techniques to safely remove
an enlarged spleen

MULTIPLE CHOICE QUESTIONS

1. In which of the following neoplastic diseases is
surgery contraindicated?
(A) Skin mast cell tumour
(B) Insulinoma
(C) Lymphoma
(D) Adrenal gland adenoma

2. What is the biggest concern regarding

adrenalectomy in ferrets?

(A) Risk of life-threatening haemorrhage when
performing left adrenalectomy

(B) Risk of life-threatening haemorrhage when
performing right adrenalectomy

(C) Acute kidney damage

(D) Pancreatitis

3. Which of the following is correct with regard

to partial pancreatectomy?

(A) ltis the treatment of choice in localized
insulinomas

(B) lItis used in conjuction with medical
treatment including diazoxide

(C) Both (A) and (B) are incorrect

(D) Both (A) and (B) are correct

Reptile diagnostic
iImaging
Paolo Selleri

A deep knowledge of the anatomy, physiology and
pathology of the species being investigated is mandatory
for the correct interpretation of diagnostic imaging.

Radiography is the first resource used in herpeto-
logical medicine. Skeletal fractures are often found in
reptiles kept in captivity. They are usually assessed by
means of plain radiographs. The clinician should be
aware that, in reptiles, the fracture-healing process
involves a mixture of fibrous tissue and osseous callus;
therefore, clinical fracture stability occurs a long time
before radiographic healing becomes evident. Metabolic
bone diseases are also extremely common, but radio-
graphic visualization of the bone loss is only possible
when loss of density is greater than 40%.

Other than skeletal disorders, radiography can rap-
idly identify gastrointestinal disorders (dilatation, foreign
body obstruction), coelomic conditions, neoplasia or
reproductive problems. Especially in chelonians and
lizards, follicular stasis or dystocia can be diagnosed via
this imaging technique.

In lizards (such as iguanas or chameleons), another
frequently encountered condition is renal disease.
Enlargement of the kidneys can be seen on the lateral
view. Secondary signs of kidney disease can be dilatation
of the intestinal tract, secondary to the enlargement of
the kidneys that can impede the passage of faeces
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through the pelvic canal. The kidneys lie in the pelvic
area and can be visualized via a dorsal approach just
cranial to the iliac bones.

In chelonians horizontal radiographic beam orienta-
tion and horizontal positioning (lateral and craniocaudal)
are often necessary to reduce errors in radiographic
interpretation due to superimposition of the lung, blad-
der and internal organs on vertical views.

Although radiography is still very often used as the most
common imaging technique in reptiles, ultrasonography
and computed tomography (CT) scanning are gaining
ground, due to the fact that they can be used to evaluate any
system in a reptile: the heart, liver, gallbladder, urinary
bladder, intestine and reproductive tract.

Reptiles with thick and calcified scales can be prob-
lematic for ultrasonography due to artefacts caused by
air pockets between the scales. Giving the patienta warm
bath prior to investigation will reduce the potential air
pockets, as will spraying the patient with water prior to
applying the ultrasound gel. Animals undergoing ecdysis
can also be problematic to scan due to the air between
the old and the new skin layers. In small patient a water
bath can be used with the transducer submerged below
the surface.

Lizards can be placed in dorsal recumbency with the
probe directed downwards or held in ventral recum-
bency with the probe directed from below. The ventral
body wall is the main approach and provides information
on the majority of the coelomic organs.

In young chelonians or soft-shelled subjects, scan-
ning through the shellis possible and this can be directed
over the area of interest. In adult chelonians, the sites
available for ultrasound are the prefemoral fossa and the
region between the neck and the thoracic inlet.



KEY LEARNING OBJECTIVES

Understand the importance of the correct
positioning when performing a radiological study
in a chelonian

Discuss the limitations of conventional radiology
compared to computed tomography

Discuss the different diagnostic imaging
techniques when dealing with respiratory signs

in a reptile

MULTIPLE CHOICE QUESTIONS

1.

Why is radiography used as a diagnostic

technique in reptiles with metabolic

disorders?

(A) Because it has high sensitivity in the first
stage of the disease

(B) To provide useful evidence regarding the
prognosis of the patient
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(C) It cannot be used in chelonians
(D) None of the answers is correct

Where can ultrasonography be performed in all

chelonians?

(A) Through the prefemoral fossa and the
region between the neck and thoracic inlet

(B) Through the prefemoral fossa, the
carapace and the region between the neck
and thoracic inlet

(C) Through the prefemoral fossa, the plastron
and the region between the neck and
thoracic inlet

(D) In water, to hydrate the skin and minimize
artefacts

What is the LL view is especially useful for
diagnosing in lizards?

(A) Nutritional secondary hyperparathyroidism
(B) Renal disease

(C) Follicular stasis

(D) All of the above
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Dermatophytosis

Dermatophytosis case
book — common
iImpersonators ana
atypical presentations

Sue Paterson

Dermatophytosis is an uncommon dermatological dis-
ease, representing less than 2% of dermatological disor-
ders in dogs and cats. The most common dermatophyte
species found in domesticated animals belong to the
genera Microsporum or Trichophyton.

The clinical signs of dermatophytosis are protean
and as such can mimic many different diseases. The
classical text book description of Microsporum canis
infection in dogs and cats is of a well circumscribed,
focal or multifocal, mildly pruritic, alopecic ‘cigarette’
scale lesions; but dermatophytosis can present with any
combination of hair loss, papules, scales, crusts, erythema,
follicular plugging, hyperpigmentation and, particularly in
dogs, with changes in nail growth/appearance.

M. canis is the most commonly identified feline
dermatophyte and should be on the differential diagno-
ses list of any dermatological problem in the cat. This
should include such diseases as the eosinophilic granu-
loma complex, including miliary dermatitis, eosinophilic
plagues and granulomas. Any cat with an alopecic condi-
tion should be assessed for dermatophytosis whether the
hair loss is traumatic due to over-grooming and asso-
ciated self-inflicted trauma, or due to spontaneous hair
loss due to follicular infection. Dermatophytosis can
present with focal or generalized scaling which can
mimic a range of seborrhoeic and inflammatory diseases,
such as idiopathic seborrhoea, allergy and ectoparasite
infestations (which are often seen in conjunction with
dermatophyte infections). Immune-mediated diseases,
such as mural folliculitis, and neoplastic diseases, such as
epitheliotropic lymphoma or thymoma, may also have
similar presentations to generalized dermatophytosis.
Pododermatitis can be a presenting sign of dermatophy-
tosis in the cat.

In the dog the most commonly identified dermato-
phytes are M. canis, M. persicolor and Trichophyton
mentagrophytes. Whilst dogs with M. canis often present
with the classical focal, alopecic grey, scaling lesions, this
pathogen canalso manifest with other signs. Microsporum
persicolor can present with generalized dorsal scaling, so
that it should be investigated and ruled out in any inflam-
matory (allergy, ectoparasites); endocrine (hypothyroid-
ism, hyperadrenocorticism); neoplastic (epithelotropic
lymphoma) or seborrhoeic disease with similar dermato-
logical signs. Animals with immunosuppressive disease
are more susceptible to the development of ringworm.

They often present with atypical multifocal or diffuse
lesions, so the addition of a dermatophyte culture is use-
ful in any disease that leads to immune suppression.
Infections with Trichophyton spp. are more inflammatory
than infections with Microsporum spp. They can there-
fore mimic many different ulcerative, inflammatory dis-
eases such as pyotraumatic dermatitis and pyoderma.
Dermatophyte infection of nails, onychomycosis, is
typically characterized by onychogryphosis of one or
multiple digits. Principal differential diagnoses for
onychomycosis include symmetrical lupoid onycho-
dystrophy, dermatomyositis and leishmaniasis. Pustular
dermatophytosis has been described in dogs and it can
histologically mimic pemphigus foliaceus.

Both dogs and cats can develop nodular dermato-
phyte infections. These include kerion, pseudomycetoma
and mycetoma. Kerions present as single or multiple ery-
thematous, alopecic, dome-shaped, exudative nodules.
Pseudomycetomas and mycetomas present as nodules
that fistulate, ulcerate and drain serous to purulent debris
with tissue grains. Nodular dermatophyte infections
should be included in all differential diagnoses lists for
hyperplastic and neoplastic diseases.

KEY LEARNING OBJECTIVES

m  Learn the most common presentations of
dermatophytosis in dogs and cats

m  Recognize the wide range of atypical presentations
of dermatophytosis and the most common
differential diagnoses

B Recognize the different nodular forms of
dermatophytosis and the appropriate differential
diagnoses that should be considered

MULTIPLE CHOICE QUESTIONS

1. Which of these is not a recognized as a cause
of dermatophyte infection in the dog?
(A) Microsporum cati
(B) Microsporum canis
(C) Microsporum persicolor
(D) Microsproum gypseum

2. Which of the following would not be
considered as a differential diagnosis for
onychomycosis in the dog?

(A) Leishmaniasis

(B) Pemphigus foliaceus

(C) Dermatomyositis

(D) Symmetrical lupoid onychodystrophy

3. Which of the phrases below best describes the
typical lesions of Microsporum canis infection?
(A) Nodular and exudative
(B) Grey scale and alopecia
(C) Crusted and papular
(D) Erythematous and ulcerated
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s it a false positive?
Current
recommendations for
diagnosis of
dermatophytosis

Sue Paterson

DIAGNOSIS

Dermatophytosis is an infectious and contagious disease,
so where it is suspected as a cause of clinical lesions in a
cat or dog every effort should be made to make a diag-
nosis and start appropriate therapy as quickly as possible.
There is no one ‘gold standard’ test, so multiple tech-
niques should be employed. A range of different tests can
be employed to diagnose dermatophytosis.

Woods lamp examination will identify the typical
apple green fluorescence of Microsporum canis-infected
hair shafts. Other dermatophytes do not fluoresce. Topi-
cal therapy with lime sulphur or enilconazole will not
cause loss of fluorescence. False-positive fluorescence
can be seen with topical medication but it does not
involve the whole hair shaft and is not usually apple
green.

Dermoscopy is a non-invasive diagnostic technique
using a tool that allows illuminated magnification of the
skin. Findings that have been described that are unique
to cats with dermatophytosis include opaque, slightly
curved or broken hairs with a homogeneous thickness
(‘comma hairs’) and hairs with a corkscrew or coiled
appearance.

Direct examination of hair and/or scale taken from
lesional skin can be useful. The sample is mounted in
solutions of chlorphenolac, mineral oil, potassium hydrox-
ide and calcofluor. Stains such as lactophenol cotton
blue and Indian ink can be added to the mounting
medium to improve visualization of fungal elements.

Fungal culture can be taken by hair coat brushing
(toothbrush or sterile carpet square), hair pluckings or by
sticky tape sampling. Sabouraud’s dextrose agar (SDA) or
dermatophyte test medium (DTM) are suitable growth
media. SDA encourages the development of typical
fungal growth characteristics, e.g. reverse pigmentation
and macrocondia to allow identification; DTM relies on a
colour change from yellow to red in the medium, within
10 days, due to a pH change triggered by early dermato-
phyte growth.

Polymerase chain reaction (PCR) can be used as a
diagnostic tool. However, a positive PCR indicates the
presence of dermatophyte but not that there is active
infection. It is probably best employed in combination
with other tests.

Biopsy is not a useful diagnostic tool for dermatophy-
tosis. Histopathology with special stains may be useful for
nodular lesions.
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TREATMENT

Dermatophytosis can be treated with both systemic and
topical mediation. The current World Association for
Veterinary Dermatology (WAVD) recommendations
for topical therapy are lime sulphur, enilconazole or a
miconazole/chlorhexidine shampoo. Used twice weekly,
these topical therapies can resolve localized dermato-
phytosis, protect against infection and reduce environ-
mental contamination. In generalized disease they may
be combined with systemic medication to reduce the
time to mycological cure.

ltraconazole and terbinafine are the safest and most
effective systemic therapies in dogs and cats. Ketocona-
zole and fluconazole are less effective and have been
shown, particularly in cats, to produce gastrointestinal
side effects.

Lufenuron has been shown to have no in vitro activ-
ity against dermatophytes; it does not alter the course
of infection or enhance the activity of other topical or
systemic drugs and has no place in therapy.

Anti-fungal vaccines offer no protection against
dermatophyte challenge but do seem to produce some
benefit when used in combination with other therapy.

KEY LEARNING OBJECTIVES

B Appreciate the different diagnostic tests that can be
used to diagnose dermatophytosis

m  Appreciate the different topical products that can be
used in therapy

B Learn about the different systemic antimycotics that
may be used to treat dermatophytosis

MULTIPLE CHOICE QUESTIONS

1. Which of the following is NOT considered to be
a useful test to diagnose dermatophytosis?
(A) Wood's lamp examination
(B) Examination of hair with calcofluor
staining
(C) Dermoscopy of hair
(D) Serum M. canis IgG levels

2. Which statement about these systemic

therapies is true?

(A) Anti-fungal vaccines are useful in
controlling dermatophytosis

(B) ltraconazole is tolerated better in cats than
ketoconazole

(C) Terbinafine is not a useful drug for
dermatophytosis therapy

(D) Lufenuron has excellent activity against
dermtophytes

3. Which of these topical products is
recommended (WAVD guidelines) for topical
therapy of dermatophytosis?

(A) Lime sulphur

(B) Chlorhexidine
(C) Benzoyl peroxide
(D) Ethyl lactate
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Dermatophytosis

Managing multiples:
dermatophytpsis
disease outbreaks

Sue Paterson

The management of multiple outbreaks can be challeng-
ing, especially where it involves a rescue centre where
financial constraints can make therapy difficult.

The first stage should be to diagnose which animals
are infected and which are not infected. Diagnosis is
most economically achieved by clinical examination and
Wood's lamp inspection with microscopic assessment.
Fungal culture may be necessary in some cases but
should not be used where other diagnostic methods are
adequate.

Animals should be divided into infected and non-
infected, and should be strictly isolated from each other.
The non-infected group should be treated twice weekly
with lime sulphur to prevent infection and treat any
infected animals that have been missed by the initial
diagnostic tests. This is safe for use on kittens, adult
queens and breeding males.

Infected animals should, where finances allow, be
treated with a combination of topical and systemic med-
ication. Suitable protocols include oral itraconazole and
twice-weekly limesulphur dips; oral terbinafine and twice
weekly limesulphur dips; or itraconazole with twice
weekly application of enilconazole. Studies have shown
that combinations of topical and systemic medication
can clear a shelter of dermatophytosis within a month.

Animals should be monitored and once there is
evidence of clinical cure, fungal cultures should be per-
formed. Current recommendations suggest mycological
cure is consistent with two negative cultures 7 days apart.
Once mycological cure is achieved, animals can be
transferred to the non-infected group.

Infection of animals and people from the environ-
ment without concurrent microtrauma is very rare. The
main aim of environmental decontamination is to prevent
fomite contamination which can lead to false-positive
fungal results as part of the treatment monitoring pro-
cess, leading to the unnecessary prolongation of therapy
and extended periods of confinement. The clipping of an
animal’s coat, together with topical therapy, can help to
reduce environmental contamination. A range of differ-
ent strategies can be employed to remove infected mate-
rial from the environment. For non-porous surfaces this
should involve three steps. The first is the mechanical
removal of all debris by vacuuming or sweeping. The
second step should be washing of the surface with a
household detergent to clean the surfaces, followed by
the application of an anti-fungal disinfectant. The use of

a disinfectant without appropriate cleaning is often inef-
fective. Suitable disinfectants include: sodium hypochlo-
rite (household bleach), which has been shown to be
effective at concentrations ranging from 1:10 to 1:100;
enilconazole; accelerated hydrogen peroxide and potas-
sium peroxymonosulphate. The decontamination of soft
fabric is not dependent on disinfectants but can be
accomplished by mechanical washing in any water
temperature with or without sodium hypochlorite. Two
washes on the longest wash cycles appear to be effective;
it is important not to over-fill the drum, so that adequate
agitation can take place. Decontamination of carpets
cannot be achieved by vacuuming alone. Pretreatment of
the carpet with a disinfectant followed by a carpet sham-
poo was found to be effective. A small piece of carpet
should be checked for colourfastness before any disin-
fectant is applied to large areas.

KEY LEARNING OBJECTIVES

m Learn how to put in place a successful treatment
plan for a cattery

m  Learn which combinations of drugs produce the
most rapid resolution of clinical signs

m  Learn what measures need to be undertaken to
achieve environmental decontamination

MULTIPLE CHOICE QUESTIONS

1. Which combination of topical and systemic
therapy is NOT recommended as part of a
cattery treatment protocol?

(A) Lime sulphur twice weekly with oral
terbinafine

(B) Enilconazole twice weekly with oral
itraconazole

(C) Lime sulphur twice weekly with oral
itraconazole

(D) Potassium iodine twice weekly with oral
terbinafine

2. How is mycological curedefined, according to
World Association for Veterinary Dermatology
(WAVD) guidelines?

(A) Two negative fungal cultures 7 days apart
(B) Absence of lesional skin for a period of
7 days
(C) Two negative cultures 14 days apart
(D) Lack of Wood's lamp fluorescence

3. Which phrase best describes the three
necessary steps in environmental
decontamination for dermatophytosis?
(A) Disinfection, desiccation, drying
(B) Cleaning, detergent, disinfection
(C) Disinfection, detergent, drying
(D) Cleaning, disinfectant, detergent
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Ophthalmology

The cracked or dirty
windshield: disorders
of the ocular surface

Caryn Plummer

The conjunctiva is associated with many adnexal and
bulbar diseases due to its exposure and close proximity
to both internal and external ocular structures. The key
to the clinical management of conjunctival diseases is to
determine and, if possible, eliminate the cause. The con-
junctiva plays a role in tear dynamics, immunological
protection of the eye, ocular movement and corneal
healing. A mucous membrane, the conjunctiva, lines the
inside of the eyelids (palpebral conjunctiva), beginning
at the eyelid margin and extending deep toward the orbit
to create a fornix (conjunctival cul-de-sac or fornix), at
which it reverses direction and extends over the globe to
the limbus (bulbar conjunctiva). The bulbar conjunctiva
is freely movable, except near the limbus, thereby facili-
tating its use as a graft tissue for the cornea. The con-
junctiva contains many lymphoid nodules, which receive
antigen and to present it to circulating mononuclear
cells. Goblet cells are also present in the epithelial layer
of the conjunctiva. These cells produce a gel-like mucin,
which forms the deepest of the three layers of the
preocular (i.e. precorneal) tear film. Deficiencies in the
precorneal tear film may be either quantitative or quali-
tative. Disturbances of the tarsal or Meibomian glands
(lipid layer of the tear film) and the conjunctival goblet
cells (mucin layer of the tear film) may produce clinical
signs of keratoconjunctivitis sicca (KCS) but Schirmer’s
tear test measurements are usually within the normal
range.

The cornea, as a unique portion of the outer fibrous
tunic of the eye, is transparent and serves a major
refractive function while maintaining a tough, physical
and impermeable barrier between the eye and the
environment. The cornea consists of an outer epithe-
lium and basement membrane, stroma, Descemet’s
membrane, and the endothelium. Corneal transparency
depends on the absence of blood vessels and pigment,
its non-keratinized anterior surface epithelium, the
stroma'’s lattice organization and the small diameter of
the stromal collagen fibrils. The corneal endothelium

uses an active physiological pump to remove and trans-
port fluid into the anterior chamber. Ulcerations of the
cornea are among the most common ocular diseases in
small animal patients, however, a variety of inflamma-
tory and degenerative conditions may be problematic
as well.

Maintaining the health of the tear film and the struc-
tures that comprise the ocular surface are critical to the
integrity and clarity of the windshield.

KEY LEARNING OBJECTIVES

m  Recognize the clinical signs of tear film
abnormalities and develop a plan for investigating
and eliminating the underlying aetiology, instituting
therapy and monitoring response

m  Appreciate and differentiate between different types
of opacities in the cornea and their underlying
aetiologies

m  Understand the pathogenesis and aetiology of
corneal ulceration and recognize clinical signs that
indicate a corneal wound is likely to progress

MULTIPLE CHOICE QUESTIONS

1. Which of the following can be used to
specifically reduce the excessive enzymatic
activity which results in corneal collagen
destruction?

(A) Diclofenac
(B) EDTA

(C) Ciprofloxacin
(D) Atropine

2. Which of the following can result in clinical
signs of dry eye?

(A) Feline herpesvirus-1
(B) Meibomianitis

(C) Facial nerve paralysis
(D) All of the above

3. Which of the following is NOT an indication
that a corneal ulcer may be infected?
(A) Cellular infiltrate
(B) Profound uveitis
(C) Keratomalacia
(D) Re-epithelialization
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The ‘bulging eye"
how do | know: how
do | treat?

Ron Ofri

TRAUMATIC PROLAPSE
Prognostic indicators

m  Skull conformation. Traumatic prolapse is common
in brachycephalic dog breeds, due to the shallow
orbit and poor lid closure. In these breeds minimal
trauma may cause prolapse. In cats and in
mesocephalic and dolichocephalic dogs the
prognosis is poorer

m  Depending on the duration of the prolapse, animals
may present with corneal ulceration, necrosis or
perforation

m Hyphaema is a bad prognostic indicator, implying
trauma to the uvea or globe rupture. Ultrasound
examination may reveal other intraocular injuries.

m  Pupillary light reaction (PLR) is an important sign. If
the pupil cannot be seen, the consensual reflex
should be checked

m  Strabismus and extraocular muscles. Rupture of too
many muscles will result in ocular ischaemia

Treatment

Anaesthetize the patient and pull the eyelids out over the
equator. The globe is pushed back into the orbit using
gentle pressure. A lateral canthotomy may facilitate
replacement. Temporary tarsorrhaphy is performed to
maintain lid closure. Make sure that the suture passes
through the lid margin (Meibomian gland openings) and
not through the palpebral conjunctiva.

EXOPHTHALMOS
Retrobulbar cellulitis/abscess

The disease is characterized by acute onset and by severe
pain. This leads to refusal to eat and great resistance to
opening the mouth for examination. Sedate the patient,
open the mouth and then you may see a red swelling, or
even an open draining tract, in the oral mucosa, behind
the last upper molar tooth. If no gross lesion is visible, use
imaging techniques, such as ultrasound or computed
tomography (CT) that may also demonstrate foreign
bodies, or allow performance of guided fine-needle
aspirations for cytological diagnosis.

To treat, incise the mucosa behind the last upper
molar, and slowly inset a pair of curved hemostats to
blindly explore the orbit and open pockets of exudate. If
a pocket of exudate is encountered, copious amounts of
exudate will flow out. In cases of retrobulbar cellulitis, no
massive drainage of exudate will be seen. However,
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the very act of establishing a draining tract is usually
sufficient to achieve a cure.

Flush the orbit with saline and antibiotics. The wound
is not sutured. Systemic antibiotics are administered for
10-14 days, and the animal fed soft food. Dramatic, and
most rewarding, improvement is usually observed within
1-2 days.

Retrobulbar tumour

In contrast to retrobulbar abscesses, retrobulbar tumours
are usually very slowly progressive, and non-painful. Fur-
thermore, patients with retrobulbar tumours are signifi-
cantly older than patients with retrobulbar abscesses. A
retrobulbar tumour can cause deformation of the posterior
part of the globe that can be visualized ophthalmoscopi-
cally, or using ultrasonography. However, ultimate localiza-
tion relies on ultrasonography, CT or magnetic resonance
imaging (MRI). The diagnosis is confirmed by guided fine-
needle aspiration and cytology.

Solitary tumours in early stages may be removed
by oribitotomy, and it may be possible to preserve the
globe and vision. Advanced cases may require radical
orbitectomy, combined with radiation therapy and/or
chemotherapy. However, most tumours are discovered
in advanced stages, and due to their malignant nature
they carry a very poor prognosis.

KEY LEARNING OBJECTIVES

m  What are the prognostic indicators in traumatic
prolapse?

m  How do | differentiate between exophthalmos and
buphthalmos?

m  How do | properly treat cases of traumatic prolapse
and retrobulbar abscess?

MULTIPLE CHOICE QUESTIONS

1. Incases of traumatic prolapse, when should
enucleation be offered?
(A) There is hyphaema
(B) Thereis no PLR
(C) There is retinal detachment
(D) Surgical replacement has failed

2. With which of the following do patients with a
retrobulbar tumour present?
(A) Acute pain
(B) Refusal to open the mouth
(C) Elevated third eyelid
(D) Blindness

3. How are exophthalmos and buphthalmos are
differentiated?
(A) Retropulsion test
(B) Estimating corneal curvature
(C) Ultrasonography
(D) All of the above
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Glaucoma:
understanding and
treating a leading and
painful cause of
blindness

Ron Ofri

DIAGNOSING GLAUCOMA
Measuring intraocular pressure

In most animals, the normal intraocular pressure (IOP)
range is 15-25 mmHg. IOP should be similar in both
eyes. Differences >10 mmHg between eyes may also
indicate glaucoma.

Examining the iridocorneal angle -
gohioscopy

The angle is examined to determine the risk of glaucoma
(in case of a breed with primary glaucoma, or if the other
eye developed the disease). Gonioscopy is performed
in referral practices using a goniolens that allows us to
visualize the entire angle, and to classify its state.

Based on clinical signs

Chronic or acute pain, buphthalmos, episcleral conges-
tion ('red eye’), corneal oedema and striate keratopathy
are commonly seen. The pupil may be sluggish, or fixed
and dilated. Damage to the retina will cause progressive
loss of vision, leading to complete blindness. In the end
stage of the disease, due to chronic elevation of IOP, the
ciliary body may atrophy, causing decreased aqueous
production, lowering of pressure, and phthisis bulbi.

TREATMENT
Principles of glaucoma treatment

m  The aims of treatment are preventing further loss of
vision and decreasing the pain. Currently, it is
impossible to restore vision lost due to glaucoma

®  Primary glaucoma requires lifelong treatment.
Owners must understand that the aim of the
therapy is to stabilize the IOP, and that the disease is
never cured

m  Diagnosis or suspicion of primary glaucoma in
one eye mandates prophylactic treatment in the
other eye

Medical therapy of glaucoma

m  Osmotic diuretics. These drugs serve for emergency
lowering of pressure in cases of acute attacks. The
most commonly used drug in this category is
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mannitol (1-2 g/kg i.v.), administered slowly, over
30 minutes, and water is withheld for 3—4 hours

m  Prostglandin analogues. These increase the
unconventional outflow. They are most effective in
the dog, because their effect is independent of the
state of the angle. They are ineffective in cats
(which lack the receptor), and are contraindicated
in uveitis

m  Carbonic anhydrase inhibitors. Carbonic
anhydrase is a key enzyme in aqueous humour
production, and its inhibition will result in lower
production and decreased IOP. The topical form
of the drug (dorzolamide, brinzolamide) has none
of the systemic side effects observed with
systemic drugs

B Topical miotics. These drugs increase drainage by
opening the iridocorneal angle. The most
commonly-used drug in this category is pilocarpine
(1-4%, q8-12h)

B Beta-blockers. These sympatholytic drugs reduce
aqueous production by reducing flow of blood to
the ciliary body. They are commonly used in
humans, but their effectiveness in animals is
controversial. Systemic side effects are common in
small dogs, cats and animals with pulmonary/
cardiovascular diseases

Surgical treatment of glaucoma

Referral ophthalmology clinics may perform surgery to
increase aqueous outflow (usually by implanting drain-
age tubes in the eye), or to decrease aqueous production
(through partial destruction of the ciliary body, using
laser or cryosurgery). However, treatment frequently
fails, resulting in a blind and painful eye. Patient welfare
requires the removal of this eye, through enucleation or
evisceration (implanting a prosthesis in an empty scleral
‘shell’, to provide a more cosmetic appearance).

KEY LEARNING OBJECTIVES

m  How do we classify glaucoma and why is it
important?

m  What are the clinical signs of glaucoma?

m  How should | treat my glaucoma patients?

MULTIPLE CHOICE QUESTIONS

1. Whatis the drug of choice for treating primary
canine glaucoma?
(A) Latanoprost
(B) Dorzolamide
(C) Pilocarpine
(D) Timolol
2. What is the drug of choice for treating feline
glaucoma?
(A) Latanoprost
(B) Dorzolamide
(C) Pilocarpine
(D) Timolol



3. Which of the following is TRUE about
beginning preventive treatment in the
unaffected eye in a dog presenting with
unilateral, primary glaucoma?

(A) Is a waste of time and money, as the dog
will get glaucoma in the unaffected eye
within a week
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(B) Guarantees the dog will never have
glaucoma in the unaffected eye

(C) Will delay glaucoma in the unaffected eye
by about 4-6 months

(D) Will delay glaucoma in the unaffected eye
by about 2 years

Ophthalmic
Manifestations of
endocrinopathies

Caryn Plummer

Small animal patients afflicted with various endocrinopa-
thies are at risk for the development of many ophthalmic
conditions as the result of their endocrine hormone
imbalances. The most well recognized ophthalmic con-
sequence of an endocrine disorder is the development
of cataracts secondary to canine diabetes mellitus (DM).
However, cataracts are not the only potential ocular
complication of this pancreatic endocrine disease.
Secondary lens-induced uveitis, poor corneal wound
healing and corneal neuropathy, altered lipid metabo-
lism, retinal lesions and systemic hypertension are also
potential consequences of diabetes in small animals. The
incidence and severity of ophthalmic manifestations of
DM are generally related to the efficacy of glycaemic
control.

Ocular complications are often not considered
among the primary manifestations of hyperadrenocorti-
cism (HAC) in small animals. However, there is actually an
extensive list of possible ophthalmic consequences to
the excessive levels of corticosteroids present in this
disorder. Possible findings vary depending on the specific
circumstances of the case and the location of the pri-
mary causative lesion, in the adrenal glands themselves
or in the pituitary gland. Conversely, systemic hyperten-
sion and its repercussions are common regardless of the
site of the primary lesion, as are metabolic changes
associated with hyperlipidaemia and lipoproteinaemia. In
addition to its previously discussed lipid-laden aqueous
and retinalis, hyperlipidaemia in the Cushingoid patient
occasionally results in cholesterol infiltrates in the
cornea. Acute blindness from sudden acquired retinal
degeneration has been associated with disease of the
pituitary—adrenal axis. Concurrent DM seen in some
cases contributes the additional risks of cataract devel-
opment and lens-induced uveitis, as well as the potential
for retinal pathology.

Ocular signs associated with hypothyroidism are not
common, but can occur. When they are observed, they
are usually secondary to hyperlipidaemia or hyperlipopro-
teinaemia. However, there are other potential ocular con-
sequences of hypothyroidism, including those due to

neurological dysfunction. Facial nerve paralysis can initiate
or exacerbate difficulties with exposure and subsequent
keratitis. Horner's syndrome, in which patients present
with miosis, ptosis, enophthalmos and protrusion of the
third eyelid, may also be present in some cases. Occasion-
ally, keratoconjunctivitis sicca (KCS) can result from a
peripheral neuropathy affecting the innervation of the lac-
rimal gland and may even accompany facial paralysis.
Corneal lipid deposits and infiltrates or lipid-laden aque-
ous humour and its associated uveitis are the most com-
mon metabolic consequences of hypothyroidism. The
most predictable ophthalmic manifestations of hyperthy-
roidism are those associated with systemic hypertension.
Disorders of calcium homeostasis are unusual, but can
occur, usually in the form of cataracts in hypocalcaemic
patients or metastatic calcification of the ocular tissues.

KEY LEARNING OBJECTIVES

B Recognize and appreciate the many and varied
ophthalmic consequences of endocrine disease and
their clinical signs

B Understand the aetiopathogenesis of ophthalmic
lesions that develop with endocrine disease

m Recognize when therapy is indicated for endocrine-
induced ophthalmic disease

MULTIPLE CHOICE QUESTIONS

1. Diabetes mellitus may be associated with which
ocular abnormalities?
(A) Cataracts
(B) Recurrent or refractory corneal ulcers
(C) Retinal haemorrhage
(D) All of the above

2. Hyperlipoproteinaemia may result in which
ocular abnormalities?
(A) Lipaemic aqueous humour
(B) Corneal ulceration
(C) Enophthalmos
(D) Facial paralysis
3. Odcular signs consistent with systemic
hypertension may occur with which disease
states?
(A) Hyperadrenocorticism
(B) Diabetes mellitus
(C) Renal failure
(D) All of the above
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Masquerading eye
disease: when one
disease looks like
another

Caryn Plummer

There are two potential scenarios for a masquerading
ocular disease. The first is that the eye disease is actually
a manifestation of a systemic condition. The other
involves an uncommon or lesser recognized eye condi-
tion that grossly resembles a common condition. This
lecture will touch on both situations.

The eye is the window to the soul, as the saying
goes ... But it is also sometimes the window to the body.
Due to the presence of various blood—ocular barriers,
the impact of systemic disease on the eye is blunted.
When systemic disease does affect the eye, the conse-
quences can be dire. The eye has only a limited capacity
to respond to insult (inflammation and degeneration)
and if its own reactions to disease are not addressed
promptly, the structures that permit vision can be irrevo-
cably damaged and significant pain can result. Any global
disease process has the potential to affect the eye. Hae-
matological, biochemical, developmental, degenerative,
metabolic, inflammatory, infectious, immune-mediated,
neoplastic, nutritional, toxic, traumatic and vascular dis-
eases have all been reported to cause harm to the eye
(remember the DAMNIT-V scheme?). In many instances,
ocular involvement changes the required treatment or
prognosis of systemic disease. The importance of includ-
ing a full ophthalmic examination with your physical
examination cannot be stressed enough. Also, when a
patient presents with ocular disease (especially if it is
bilateral and inflammatory), a full physical examination
should be performed to look for underlying systemic
aetiologies.

Lymphoma in dogs and cats is the ultimate masquer-
ader. It may manifest as corneal oedema, centrally
migrating white bands of neoplastic cells, stromal haem-
orrhage, corneal vascularization, anterior uveitis with
hyphaema, hypopyon, keratic precipitates and second-
ary glaucoma, and tortuous retinal vessels, retinal haem-
orrhages, perivascular sheathing, retinal detachment, or
retinal tissue infiltration by tumour cells. Conjunctivitis,

hyphaema, anterior uveitis, retinal detachment and glau-
coma may be caused by lymphoma. Lymphadenopathy
combined with bilateral anterior uveitis or intraocular
haemorrhages should cause suspicion of lymphoma.

There is a variety of primary ocular conditions that
are not what they seem. Benign cysts and solid tissue
masses can be difficult to differentiate. Manifestations of
pigment dispersion and proliferation may be especially
difficult to tease apart. Neoplasms can appear similar to
inflammatory conditions and corneal opacities may
appear similar but be the result of significantly different
disease processes.

KEY LEARNING OBJECTIVES

m  Recognize when an ophthalmic condition may be
an ophthalmic manifestation of a systemic condition
and when further diagnostics are indicated

m  Appreciate subtle differences in clinical
manifestation, coexisting clinical signs and
signalment to help differentiate between ocular
conditions with similar appearances

m  Appreciate the many ocular manifestations of
lymphoma in small animals

MULTIPLE CHOICE QUESTIONS

1. Uveal cysts may be associated with uveitis and
glaucoma in what canine breed?
(A) Poodles
(B) Golden Retrievers
(C) Irish Wolfhounds
(D) Basenjis
2. Lymphoma may present with which of the
following clinical signs?
(A) Uveitis
(B) Retinal detachment
(C) Exophthalmos
(D) All of the above

3. What might a diagnostic work-up for bilateral

uveitis include?

(A) Complete blood count and serum
biochemical profile

(B) Geographically (including travel history)
appropriate infectious disease serology

(C) Imaging of the thorax and abdomen

(D) All of the above

Cataract: what can
| do about it?

Ron Ofri

Cataract is an opacity of the lens. Potential causes
include metabolic disease (e.g. diabetes mellitus),
intraocular disease (e.g. uveitis) and aging. However, the
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most common cause of canine cataracts appears to be
genetic predisposition. Cataracts have been demon-
strated to be hereditary in a score of breeds, and are sus-
pected of being hereditary in dozens of other breeds.
Therefore, mating of animals with cataracts suspected of
being inherited should be strongly discouraged.
Cataracts are commonly classified by their maturation.
Incipient cataracts are a focal opacity. This usually pro-
gresses to involve most of the lens. At this stage, the imma-
ture cataract obscures funduscopic details, and vision
deteriorates. As the cataract becomes completely opaque



(mature), tapetal reflection and vision are lost. In hyperma-
ture cataracts the lens proteins break down and leak
through the capsule. Because lens protein is immuno-
genic, the leakage will cause lens-induced uveitis (LIU).

Currently, there is no efficacious medical treatment
for slowing, halting or reversing the progression of cata-
racts. Cataracts remain a surgical problem.

There are several important considerations in choos-
ing the surgical candidate. The first is the stage of cata-
ract maturation. Patients with incipient cataracts do not
require surgery, as the effect on vision is minimal. How-
ever, this may be an optimal time to refer the patientto a
veterinary ophthalmologist who will assess the cataract
and fundus. On the other hand, patients with hyperma-
ture cataracts make poor surgical candidates, as they
usually suffer from severe LIU that gravely impacts surgi-
cal prognosis. Most ophthalmologists prefer to operate
on immature cataracts, when there are significant visual
deficits but minimal LIU.

Obviously, cataract surgery will not restore vision
to patients whose retina is dysfunctional. Therefore, preop-
erative assessment of retinal function is of utmost impor-
tance. Retinal function (and visual prognosis) is usually
determined by recording the electrophysiological response
of the retina to light. The presence of pupillary light reflexes
does not rule out retinal degeneration; these reflexes may
be sluggish, but are usually present. An ultrasound exami-
nation does not test retinal function, either. It is used to
diagnose retinal detachment and/or vitreal disease.

Other considerations include the overall health of
the eye and the patient. This is an elective surgery that
can be postponed so that LIU, or any other ocular and
systemic diseases, may be treated prior to surgery. Also,
consider the personality of the dog and/or owner. Many
cataract patients require vigorous or long-term postop-
erative treatment. Aggression in the dog, or a physical
handicap of the owner, that would prevent administering
such treatment to the patient will negatively impact the
surgical outcome.

Referring veterinarians should also be aware of the
perioperative medical treatment administered to
patients, though this treatment may vary between veter-
inary ophthalmologists. Typically, it consists of various
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regimens of anti-inflammatory and mydriatic drugs.
Antibiotics and prophylactic glaucoma therapy may also
be administered.

Thereis a long list of potential intraoperative compli-
cations. However, technological advances enable most
surgeons to claim a success rate of over 90%. Unfortu-
nately, this rate may decline with time due to long-term
complications, notably LIU and glaucoma.

KEY LEARNING OBJECTIVES

m  What are the stages of cataract, and when should
| refer?

m  What examinations will be conducted to determine
surgical prognosis?

m  What other factors affect surgical prognosis?

MULTIPLE CHOICE QUESTIONS

1. Atwhich stage do cataract surgeons prefer to
operate?
(A) Incipient
(B) Immature
(C) Mature
(D) Hypermature

2. Preoperatively, how is retinal function
determined?
(A) Patient signalment and history of night
blindness
(B) Pupillary light reflexes
(C) Ultrasonography
(D) Electroretinography

3. Which is the best option for patients that
cannot undergo cataract surgery?
(A) Should be euthanased
(B) The eye should be enucleated
(C) Should be treated with anti-inflammatory
drugs and monitored for LIU
(D) Will learn to manage

Will my dog see again?
Examination,
assessment and
differential diagnosis of
the blind patient

Ron Ofri

HISTORY

As with any patient, begin by taking a history. Inquire
whether the blindness is acute or of gradual onset.

Inquire whether it was associated with preferential loss
of night vision, a classic sign of inherited, degenerative
diseases of the outer retina (progressive retinal atrophy,
PRA). Finally, inquire whether the animal is healthy, or
are there other signs of illness, besides loss of vision.
Blindness may be caused by numerous systemic or neu-
rological diseases that present with additional signs of
clinical disease.

LOCALIZING THE LESION IN THE

BLIND PATIENT

Based on the results of the ophthalmic examination, the

patient may be categorized into one of four general

categories:

m  Abnormal ophthalmic findings combined with a
normal/diminished pupillary light reflex (PLR).
Patients in this category suffer either from opacity
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of the ocular media (e.g. corneal oedema) or from
retinal disease (e.g. PRA, chorioretinitis)

m  Abnormal ophthalmic examination and lack of PLR.
Common causes include glaucoma, retinal
detachment and optic neuritis involving the
proximal optic nerve

m  Normal ophthalmic examination and lack of PLR.
Common causes include sudden acquired retinal
degeneration (SARD), optic neuritis involving the
distal optic nerve, and neoplasia compressing the
optic nerve or chiasm

m  Normal ophthalmic examination and normal PLR.
These are usually neurological cases

Diagnosis of diseases in the first category is usually
based on the findings of the ophthalmic examination.
Diseases in the fourth category are characterized by an
unremarkable ophthalmic examination in a blind patient
with normal PLRs. However, the diagnosis of patients
presenting with acute blindness and fixed, dilated pupils
(the second and third categories) may be challenging. The
leading differential diagnoses for this presentation include
glaucoma, retinal detachment, SARD and optic neuritis.

m  Glaucoma patients usually present with numerous
ophthalmic signs besides acute blindness and loss
of PLR, and therefore they can be readily
distinguished from the other three causes of this
presentation

B Retinal detachment may be diagnosed by an
ophthalmoscopic examination. When the fundus
cannot be visualized (e.g. due to severe corneal
oedema or hyphaema), the detachment can be
demonstrated in an ultrasound examination of
the eye

m  Optic neuritis may be divided into proximal and
distal inflammation of the optic nerve. In the former,
an ophthalmoscopic sign may reveal signs,
including hyperaemia, congestion and

haemorrhages of the disc and peripapillary area.
However, distal optic neuritis and SARD patients will
both present with acute blindness, fixed, dilated
pupils and a normal-looking fundus. In such cases,
an electroretinagraphy recording is recommended
to differentiate between the two diseases

KEY LEARNING OBJECTIVES

m  Learn key questions that should be asked when
taking the history of blind patients

B Learn to properly assess vision in patients

m Learn the differentials for blind patients presenting
with or without pupillary light reflexes

MULTIPLE CHOICE QUESTIONS

1. In which of the following diseases will PLR be
present?
(A) Chorioretinitis
(B) Glaucoma
(C) Retinal detachment
(D) SARD

2. How can SARD and optic neuritis be
differentiated?
(A) Presence of PLR
(B) Ophthalmoscopic examination
(C) Electroretinography
(D) Ultrasonography
3. What may a positive dazzle test replace the
need for?
(A) The menace test
(B) PLR
(C) Electroretinography
(D) Ophthalmoscopy
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Approach to anaemia
Vicki Black

Anaemia is commonly encountered in the unwell canine
or feline patient. Approach to anaemic animals, including
interpretation of its significance and diagnostic work-up,
including urgency of investigations and therapy, varies
significantly depending upon patient presentation.

Anaemia may be suspected based upon history and
clinical examination. Owners may have noticed subtle
signs, for example mild lethargy or reduced exercise tol-
erance, in addition there may be a history of pica (in par-
ticular eating of cat litter or licking concrete), alternatively
owners may have detected pallor (pale mucous mem-
branes), or patients may present with signs more acutely
concerning, for example collapse, tachypnoea (increased
breathing rate), or tachycardia (increased heart rate).

Triage is a vital step in approach to the anaemic
patient: necessity for treatment, especially blood transfu-
sion, should primarily be guided by these clinical param-
eters rather than laboratory values. Cats are often more
tolerant of marked anaemia. In fact, anaemic cats may
present in a compensated state with haematocrits lower
than 10% in some circumstances.

History and clinical examination of the anaemic ani-
mal should be thorough with attention directed towards
evidence of haemorrhage, in particular interrogating the
likelihood of gastrointestinal haemorrhage by carefully
asking about stool colour, and a rectal examination to
assess for melaena. Cats with significant anaemia will
sometimes present with evidence of left volume heart
overload and may have jugular pulsation and a gallop
sound. Signalment and concurrent illness are also very
important in these cases. A sighthound, such as a Grey-
hound, should normally have an increased haematocrit,
therefore in fact a haematocrit in the lower end of the
reference range may in fact be ‘anaemic’ for this patient.
In a cat with long-standing chronic kidney disease, a
mildly low haematocrit may not cause concern.

Anaemia can be diagnosed with a packed cell vol-
ume; however, haematology is a vital step in the diagnos-
tic approach to these cases. Broadly speaking causes of
anaemia can be categorized as regenerative or non-
regenerative. Regenerative anaemias are those where
there is evidence of increased red blood cell production
by the bone marrow, an appropriate response to the
presence of anaemia, whereas in non-regenerative
anaemia the same bone marrow response is not

observed. The distinction can be made by presence of
reticulocytes (immature red blood cells) and additional
features of regeneration. After acute blood loss it can
take up to 5 days to observe this regenerative response,
therefore absence of regeneration on blood analysis
does not exclude pre-regenerative anaemias.

Causes of regenerative anaemia can be broadly
divided into those resulting from haemorrhage or
haemolysis (rupture of red blood cells). History, clinical
examination, clinical pathology results and, in some
cases, imaging can help to discriminate between these.
Non-regenerative anaemias can occur due a problem
within the bone marrow itself or related to illness that
reduces ability to produce red blood cells (erythropoie-
sis), such as iron deficiency, chronic kidney disease or
inflammatory disease.

KEY LEARNING OBJECTIVES

m  Understand the importance of triage in the
approach to the anaemic patient

B Appreciate important steps in the clinical
examination of an anaemic dog or cat

m  Apply a logical approach to causes of anaemia
based upon history, clinical examination and
investigation findings

MULTIPLE CHOICE QUESTIONS

1. What cause of anaemia is most commonly
associated with pica in cats?
(A) Haemorrhage
(B) Immune-mediated disease
(C) Flea infestation
(D) Paracetamol poisoning

2. Why should we be careful with intravenous
fluid therapy in cats with anaemia?
(A) They might have high sodium
(B) They are often already in a state of volume
overload
(C) You might dilute the red blood cells
(D) They might have kidney disease

3. What is the most helpful feature of
haematology when looking for evidence of
regeneration?

(A) Platelet count

(B) Mean cell volume (MCV)
(C) Reticulocyte count

(D) Nucleated red blood cells

Transfusion medicine

Dan Lewis

The use of blood products in veterinary medicine is
increasing rapidly, with wider familiarity with their appro-
priate use and greater availability. However, for many vet-
erinary practices in the UK, blood product transfusion is
still a relatively rare occurrence and the often urgent
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nature of their requirement means that all veterinary sur-
geons treating small animals should have a basic knowl-
edge of what blood products are available, when each is
indicated, how to obtain a fresh whole-blood ‘donation’
and how to store and administer these products safely.
This lecture will outline the advantages and disad-
vantages of the different blood products currently avail-
able in the UK and where they can be sourced from. We
will also discuss some of the key factors to remember in
relation to blood types. Probably the most important
aspect of this to remember is that cats have pre-existing



antibodies against other blood types and can suffer fatal
transfusion reactions as a result of an incorrect choice; it
is therefore vital to always blood type cats (donor and
recipient) prior to transfusion and only administer them
type-matched blood products.

We will explore how blood donations can be
obtained, as well as how to select an appropriate donor.
The range of blood products commercially available will
then be discussed and the indications (and contraindica-
tions) for each product highlighted.

Finally, we will discuss how to calculate an effective
dose and how to administer a transfusion safely to the
benefit of our patients.

KEY LEARNING OBJECTIVES

m  To understand the basis of transfusion medicine and
the therapeutic contributions that different blood
products can make

m  To recognize the importance of blood types and
when to assess them

m  To know where and how to obtain transfusion
products and administer them safely
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MULTIPLE CHOICE QUESTIONS

1. Which is the most antigenic dog erythrocyte
antigen (DEA)?
(A) 4
(B) 1
(C) Dal
(D) 7
2. Which is one of the best sources of factor VIII
and von Willebrand'’s factor?
(A) Cryosupernatant
(B) Fresh whole blood
(C) Cryoprecipitate
(D) Frozen plasma
3. A17-kg Springer Spaniel has a PCV of 12%. To
about what level should 200 ml of packed red
blood cells (PCV 60%) raise its PCV?
(A) 21%
(B) 28%
(C) 35%
(D) 42%

Management of IMHA

James Swann

Immune-mediated haemolytic anaemia (IMHA) is con-
sidered to be the most common autoimmune disease of
dogs, resulting in severe anaemia that produces consid-
erable morbidity and mortality. Almost all dogs are
treated with glucocorticoids, but there is considerable
variation in the dose rate, tapering regimen and dura-
tion of therapy used to treat individual dogs. Addition-
ally, many clinicians administer a combination of
immunosuppressive drugs to limit adverse effects
related to glucocorticoids; there is no evidence that this
approach produces a more favourable outcome. In an
effect to achieve consensus on some of these topics,
the American College of Veterinary Internal Medicine
recently commissioned a consensus statement on
treatment of IMHA in dogs, due to be published by the
end of 2018.

In agreement with this statement, there is no con-
clusive evidence to determine whether initial treatment
with a glucocorticoid or with a glucocorticoid combined
with another immunosuppressive drug (azathioprine,
ciclosporin or mycophenolate mofetil) will result in a
better outcome, so either approach seems to be clini-
cally acceptable. However, use of combination therapy
should be considered particularly if dogs are expected to
develop severe adverse effects related to glucocorti-
coids, if they appear to be very severely affected, or if
they fail to respond to prednisolone alone within the first
week of treatment. If combination therapy is used, the
starting dose of the glucocorticoid may be lower than if
used alone and could be tapered more rapidly. Use of

cyclophosphamide is not recommended because this
has been associated with a poorer outcome in dogs with
IMHA in a previous study. A starting dose of predniso-
lone of 2-3 mg/kg per day is recommended, or 50 mg/
m? for dogs weighing more than 25 kg. Higher doses will
not produce a better or faster response but will increase
the risk of severe adverse effects. Human intravenous
immunoglobulin has been used for treatment of dogs
with severe IMHA but there is no evidence that adminis-
tration of this product improves outcome; routine use
is therefore not recommended, even if it were easily
available.

Dogs with IMHA frequently develop thromboem-
bolic complications that may result in death. It is there-
fore recommended to administer an antithrombotic drug
routinely to all dogs with IMHA. In the first 2 weeks of
treatment, it may be advisable to administer injectable
heparins but these drugs must be used with caution if
monitoring tests are not available. Indeed, unfraction-
ated heparin has unpredictable pharmacokinetics and
should not be used without individual adjustment of
doses. A more practical strategy involves administration
of oral antiplatelet drugs, of which clopidogrel is pre-
ferred to aspirin, because as many as 30% of dogs do not
respond to commonly used dose rates.

KEY LEARNING OBJECTIVES

m  Describe the major immunosuppressive drugs that
may be used for treatment of immune-mediated
haemolytic anaemia (IMHA) in dogs and their
associated adverse effects

m  Formulate a clinical approach to management of
IMHA at initial diagnosis

m  Consider the options available for antithrombotic
treatment in dogs with IMHA
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MULTIPLE CHOICE QUESTIONS

1. Which immunosuppressive drug is no longer
recommended for treatment of IMHA in dogs?
(A) Ciclosporin
(B) Mycophenolate mofetil
(C) Cyclophosphamide
(D) Azathioprine

2. What is the mechanism of action of
azathioprine?

(A) Inhibition of de novo purine synthesis

(B) Inhibition of de hovo pyrimidine synthesis
(C) Inhibition of calcineurin

(D) Inhibition of thiopurine methyltransferase

3. Which oral antiplatelet drug is preferred for its
antithrombotic effect in dogs with IMHA?
(A) Clopidogrel
(B) Aspirin
(C) Romiplostim
(D) Tranexamic acid

Approach to the
suspected
coagulopathic patient

Vicki Black

Bleeding disorders represent a source of concern for cli-
ents and veterinarians alike. Disorders of haemostasis
can appear complicated, often due to the inaccessibility
of the coagulation cascade and cell-based model of
haemostasis. Whilst the underlying mechanisms behind
the formation of a blood clot and the pathophysiology of
hypocoagulability is a highly complicated process, the
approach to these animals can be simplified.

Bleeding disorders can be divided into those affect-
ing primary haemostasis, secondary haemostasis and
fibrinolysis. Some cases will not neatly fit in to one of
these categories and should always be considerations,
including consumptive coagulopathy (disseminated
intravascular coagulation), or Angiostrongylus infection.

Disorders of primary haemostasis encompass those
responsible for formation of the primary platelet plug.
Patients with a primary haemostatic disorder will typi-
cally present with bleeding affecting skin or mucosal
surfaces, for example petechiae, ecchymoses, epistaxis,
haematemesis or melaena, or haematuria. Although this
is characterized by small surface bleeds, the blood
loss, in particular within the gastrointestinal tract, can
be haemodynamically significant and potentially fatal.
Failure to form an effective primary platelet plug can
be divided into a disorder in platelet count (thrombo-
cytopenia) or platelet function (thrombocytopathia),
which can be a direct platelet disorder or related to
inability for platelets to bind, for example related to urae-
mia or hyperglobulinaemia, or von Willebrand's factor
deficiency. The most common cause for disorders of
primary haemostasis in the United Kingdom is primary
immune-mediated thrombocytopenia, a diagnosis
which can be reached based upon appropriate platelet
count and exclusion of underlying triggers.

Disorders of secondary haemostasis encompass
those involved in the stabilization of the primary platelet
plug, this is especially important in larger blood vessels
where the platelet plug is insufficient alone to stop the

haemorrhage. Patients typically present with intracavity
bleeds, for example haemothorax or haemoabdomen,
haemarthrosis, or haematomas. Broadly speaking these
are disorders related to coagulation factors, the majority
of which (aside from factor VIII) are exclusively manufac-
tured by the liver. Disorders include deficiencies and
ineffective factors, the most important considerations
are vitamin K deficiency-related coagulopathy, hepatic
dysfunction and congenital factor defects.

Disorders of fibrinolysis have become more recently
acknowledged in the context of systemically unwell
dogs, especially Greyhounds. They occur due to exces-
sive breakdown of the fibrin following formation of the
clot, therefore present as delayed bleeding. Diagnosis
with current testing methods is challenging, and empiri-
cal treatment is sometimes adopted.

KEY LEARNING OBJECTIVES

B Understand the different presentations for primary
and secondary haemostatic disorders

B Appreciate the investigations and therapy guided at
disorders of primary haemostasis

B Appreciate the investigations and therapy guided at
disorders of secondary haemostasis

MULTIPLE CHOICE QUESTIONS

1. What is the most likely explanation for a dog
presenting with petechiae, ecchymoses and
melaena?

(A) Rodenticide toxicity

(B) Von Willebrand's factor deficiency

(C) Angiostrongylus infestation

(D) Immune-mediated thrombocytopenia

2. Inadog with rodenticide toxicity with evidence
of active severe haemorrhage what treatment
would you consider in the short term?

(A) Fresh frozen plasma
(B) Vitamin K

(C) DDAVP

(D) Platelet-rich plasma

3. Whatis the current treatment used in dogs with
a suspicion of hyperfibrinolysis?

(A) Plasma (C) Tranexamic acid
(B) DDAVP (D) Platelet-rich plasma
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Management of
thrombocytopenia

James Swann

Thrombocytopenia refers to a reduction in the number of
circulating platelets, which may be related to decreased
production in the bone marrow, increased peripheral
destruction or sequestration outside the circulation. There
are numerous causes for thrombocytopenia, and a fresh
blood smear should always be evaluated in dogs and cats
with apparent thrombocytopenia to ensure this is not due
to artefactual clumping after sample collection. The most
common cause of severe thrombocytopenia is immune
thrombocytopenia (ITP), an autoimmune disease associ-
ated with production of antibodies specific for platelets,
resulting in peripheral destruction. When the platelet
count decreases below 30-40 x 10%I, there is a risk of
spontaneous mucosal haemorrhage, which is normally
identified as petechial or ecchymotic haemorrhages
on the skin and mucous membranes, or as melaena if
haemorrhage occurs in the gastrointestinal tract.

There are few options available for immediate man-
agement of severe thrombocytopenia: platelets persist
for only a few hours after transfusion of fresh whole
blood, rendering this exercise futile in trying to control
spontaneous haemorrhage. In people, tranexamic acid
sometimes is administered to stabilize formation of fibrin
clots, and this drug is being evaluated in a clinical trial of
dogs with ITP. However, the drug is contraindicated in
people with haematuria due to the risk of urinary tract
obstruction if large blood clots form. In the USA, lyophi-
lized platelet concentrates are available, and some cen-
tres produce platelet-rich plasma, though neither option
is currently available in the UK.

Immune thrombocytopenia typically is treated with
glucocorticoids. Administration of a single dose of vin-
cristine may increase the rate of release of platelets from
the bone marrow and shorten hospitalization time. A sec-
ond immunosuppressive drug (such as azathioprine or
ciclosporin) is frequently used alongside prednisolone,
but there is no evidence to suggest whether this improves
outcome or to determine which drug would be most suit-
able. Intravenous immunoglobulins have been adminis-
tered to dogs with ITP but they appear to offer no benefit
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compared to use of vincristine, which is more widely
available. In dogs with ITP and active haemorrhage, most
blood is lost through the gastrointestinal tract, such that
presence of melaena is associated with a poorer out-
come. It is therefore commonplace to administer ome-
prazole to dogs with ITP, though it is unclear whether this
drug reduces the risk or severity of haemorrhage in the
face of coagulopathy. Recently, there has been consider-
able interest in the use of romiplostim, a synthetic agonist
of the receptor for thrombopoietin (TPO), which stimu-
lates production and release of platelets from the bone
marrow, in ITP. Use of the drug has been reported in five
dogs with ITP and it did not appear to cause any adverse
effects, but it is unclear whether it offers any additional
benefit compared to conventional treatment.

KEY LEARNING OBJECTIVES

m  Describe the major causes and signs of
thrombocytopenia in dogs and cats

m  Formulate a plan for clinical management of
emergency thrombocytopenia

m  Describe a treatment plan for management of
immune thrombocytopenia

MULTIPLE CHOICE QUESTIONS

1. Whatis the mechanism of action of
romiplostim?
(A) Agonist at the thrombopoietin receptor
(B) Agonist at the erythropoietin receptor
(C) Agonist at the G-CSF receptor
(D) Agonist at the interleukin 3 receptor

2. Which clinical feature is associated with a poor
outcome in dogs with ITP?
(A) Epistaxis
(B) Melaena
(C) Haematuria
(D) Haemoptysis
3. Which drug may be used to increase the rate of
release of platelets from the bone marrow in
dogs with ITP?
(A) Cyclophosphamide
(B) Ciclosporin
(C) Vincristine
(D) Azathioprine

INnvestigation of
polycythaemia
Erik Teske

Polycythaemia or erythrocytosis is an increase in num-
bers of peripheral red blood cells (RBC), haemoglobulin
and packed cell volume (PCV) or haematocrit. The
polycythaemia can be relative or absolute. A relative
polycythaemia occurs when there is no real increase in

red blood cell mass but, due to excessive fluid loss, a
decreased plasma volume occurs resulting in haemo-
concentration. Another cause for relative polycythaemia
could be splenic contraction due to anxiety. In absolute
polycythaemia there is a true increase in RBC mass.

The production of erythrocytes is normally regulated
by erythropoietin. When there is an increased demand,
the erythropoietin concentration will increase leading
to an enhanced erythrocyte production in the bone
marrow. Based on the production of erythropoietin, the
absolute polycythaemia is subdivided into a primary
erythrocytosis (polycythaemia vera), where there is an
autonomous production of erythrocytes and no increase
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in erythropoietin, and a secondary erythrocytosis as a
result of an excessive erythropoietin production.

Polycythaemia vera is a rare chronic myeloproliferative
disease. In contrast to humans, the increase in erythrocytes
is usually not associated with a leucocytosis and thrombo-
cytosis. Also hepatosplenomegaly is not a common feature.
In secondary erythrocytosis, the increase in erythrocyte
numbers is due to an increase of erythropoietin. This could
be an appropriate response due to a chronic state of
systemic hypoxia, resulting in increased erythropoietin
production by the kidneys. This can be seen in severe
cardiac and pulmonary conditions. However, it could also
be the result of excess erythropoietin production without
systemic hypoxia, called inappropriate secondary erythro-
cytosis. Possible mechanisms are ectopic erythropoietin
production by a tumour, increased erythropoietin produc-
tion by the kidney in response to hypoxia of the kidney
caused by its compression by a tumour, and increased
production of so-called hypoxia-inducible transcription
factors which stimulate erythropoietin production.

The clinical signs of polycythaemia result from
hyperviscosity of the blood and dilatation and decreased
perfusion of small blood vessels, resulting in erythema,
blindness, neurological disturbances, bleeding, polyuria
and thrombosis.

KEY LEARNING OBJECTIVES

m  Understand the pathophysiology of polycythaemia
m Learn the differential diagnoses
B Learn about the management of this problem

MULTIPLE CHOICE QUESTIONS

1. A 3-year-old mixed-breed male dog is
presented with a history of acute vomiting,
diarrhoea and anorexia. Bloodwork reveals an
increased haematocrit (0.70 l/l). Which of the
following possibilities is the most likely cause
of the polycythaemia?

(A) Relative polycythaemia

(B) Polycythaemia vera

(C) Appropriate secondary polycythaemia
(D) Inappropriate secondary polycythaemia

2. Which of the following will be seen in dogs

with polycythaemia vera?

(A) Anincreased erythropoetin production
due to local renal hypoxia

(B) An increased autonomous erythropoietin
production

(C) A low or normal erythropoietin
concentration

(D) Abnormal erythrocytes circulating in the
peripheral blood

3. Which of the following diagnostic tests is the
most important in discriminating the different
causes of absolute polycythaemia?

(A) Ultrasonography of the kidneys

(B) Radiography of the lungs

(C) Bone marrow aspirate

(D) Plasma erythropoietin concentration

INnvestigation of
leucopenia

Erik Teske

The blood leucocytes or white blood cells are the granu-
locytes (neutrophils, eosinophils and basophils), the
lymphocytes and the monocytes. In addition to this,
precursors may be observed in the blood in some condi-
tions. So theoretically a shortage of any of these types of
cells may lead to leucopenia. However, the number of
eosinophils, basophils and monocytes in normal healthy
individuals is so low that a decrease in number will not
lead to leucopenia. Lymphopenia, but even more neu-
tropenia, can result in overall leucopenia. Therefore,
these conditions will be discussed further.

Lymphopenia is a common finding in dogs and cats.
The most common cause is excess of corticosteroids
(iatrogenic, hyperadrenocorticism or stress), possibly
due to migration of lymphocytes from blood to lymphoid
tissue. Other causes include disruption of lymphocyte
circulation (chylothorax, lymphangiectasia), use of
immunosuppressive drugs, viral infections (e.g. canine
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distemper and parvovirus) and severe septicaemia
(although a corticoid excess cannot be excluded as
cause). Rarely, lymphopenia can be the result of congen-
ital lymphocyte deficiency in the dog or cat.

Neutropenia usually has a more profound effect on
the total number of leucocytes. It can be the result of
decreased production in the bone marrow, cellular shift-
ing from the circulating to the marginal pool, increased
utilization and possibly immune-mediated destruction.
Decreased production of neutrophils can occur due to a
variety of causes, such as cytostatic drugs, irradiation or
oestrogens; all kinds of idiosyncratic drug reactions may
also result in leucopenia. In addition, infections, e.g.
canine parvovirus, Ehrlichia, immune-mediated diseases
and myeloproliferative diseases can cause a decreased
production of leucocytes. A congenital form of neutrope-
nia has been reported in grey collies (cyclic haemopoie-
sis). Neutropenia due to shifting from the circulating to the
marginal pool is not uncommon, especially in cases with
shock, anaphylaxis or toxaemia. An increased utilization
(often in localized purulent inflammations) can lead to a
situation in which the bone marrow cannot compensate
enough with increased production, leading eventually to
leucopenia. Often immature stages (metamyelocytes and
bands) are seen in the peripheral blood combined with the
absence of neutrophilia (degenerative left shift).



KEY LEARNING OBJECTIVES

m  Recognizing patients with leucopenia
B Learning the differential diagnoses of leucopenia
m Learning the approach to patients with leucopenia

MULTIPLE CHOICE QUESTIONS

1. Which of the following is a dog with leucopenia
most likely to have?
(A) An eosinopenia
(B) A monocytopenia
(C) A basophilopenia
(D) A neutropenia
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2. Adog is presented with a lymphopenia. Which
of the following conditions could be
responsible for this?

(A) Hypoadrenocorticism

(B) Testicular Sertoli cell tumour
(C) Stress related

(D) Epinephrine-induced response

3. A shift of the neutrophils from the circulating
pool to the marginated pool can be caused by
which of the following?

(A) A severe fright reaction
(B) Severe stress

(C) Inflammation

(D) Cytostatic drugs

Haemolytic anaemia:
when is it not IMHA?

Vicki Black

Haemolysis is a term used to describe shortening of the
circulating lifespan of a red blood cell. The normal
circulating time is 110-120 days in a dog and 65-76 days
in cats. Red blood cells pass over macrophages within
the liver and spleen frequently throughout their lifespan,
these macrophages are responsible for removal of aged
blood cells from circulation; in a healthy state the rate
of removal matches the rate of production of red
blood cells.

Premature removal of red blood cells from cir-
culation may occur due to intravascular haemolysis
or extravascular haemolysis. Intravascular haemolysis
occurs due to rupture of red blood cells within the circu-
lation, whereas extravascular haemolysis describes
phagocytosis of red blood cells by macrophages (usually
within the spleen and liver). Intravascular haemolysis is
characterized by haemoglobinaemia and haemoglobi-
nuria, and can be accompanied with ghost red blood
cells, whereas extravascular haemolysis can result in
spherocytes. Both intravascular and extravascular hae-
molysis can result in jaundice.

Haemolysis can also be considered based upon the
underlying aetiology, and either categorized as heredi-
tary or acquired. Hereditary non-immune haemolysis
can occur due to enzymopathies, membrane defects or
haemoglobin-related disorders. Enzymopathies are the
best described in the dog and cat. They include phos-
phofructokinase deficiency of the English Springer
Spaniel, American Cocker Spaniel, Cockapoo (American),
German Spaniel (Wachtelhund), and Whippet, and pyru-
vate kinase deficiency in the Basenji, Beagle, Dachshund,

Eskimo, West Highland White Terriers, Pug, Abyssinian
and Somali cats, as well as Domestic Shorthaired cats.
Membrane defects have been described, including
spherocytosis in the Golden Retriever, stomatocytosis in
the Alaskan Malamute, and band 3 deficiency in a single
Jack Russell Terrier. Haemoglobin-related disorders are
less commonly described, and a human equivalent of
sickle cell disease has not been established in the dog or
cat, although congenital porphyria has been documented
in the cat.

Acquired causes of non-immune haemolysis include:
infections, drug or toxin-induced, aberrant macrophage
activity, secondary to microangiopathies, or related to
severe hypophosphataemia. Examples of infectious
causes include Babesia sp., Mycoplasma haemofelis and
Leptospira sp. Drugs and toxins include paracetamol or
onion toxicosis in cats, zinc poisoning, and snake or
bee evenomation. Aberrant macrophage activity can be
observed in some reactive or neoplastic histiocytic disor-
ders, for example haemophagocytic histiocytic sarcoma.
Microangiopathies describes fragmentation injury to red
blood cells related to a tortuous course and may be
observed in vasculitis or disseminated intravascular coag-
ulation of any cause. Finally, severe hypophosphataemia
isan uncommon cause of haemolysis, but when observed
is most frequently in the context of diabetic ketoacidosis.

KEY LEARNING OBJECTIVES

B Appreciate non-immune haemolytic anaemia
should be suspected in animals with evidence of
haemolysis that do not present with investigation
findings compatible with immune-mediated
destruction

m  Understand the approach to non-immune
haemolytic anaemia

m  Appreciate hereditary non-immune haemolysis is
probably an underdiagnosed condition, although
clinical significance may be minimal
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MULTIPLE CHOICE QUESTIONS

1.

What is the diagnostic test of choice for
phosphofructokinase (PFK) deficiency in the
English Springer Spaniel?

(A) Blood smear

(B) Coomb'’s test

(C) Genetic test

(D) Osmotic fragility

What is the cause of anaemia in heat stroke?
(A) Disseminated intravascular coagulation
(B) Hypophosphataemia

(C) Immune-mediated haemolytic anaemia

(D) Toxic injury

Which of the following is associated with a

good prognosis?

(A) Phosphofructokinase deficiency in English
Springer Spaniels

(B) Pyruvate kinase deficiency in West
Highland White Terriers

(C) Pyruvate kinase deficiency in Abyssinian
cats

(D) Stomatocytosis in Alaskan
Malamutes

[74 ]
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Management of
iNntraoperative
nypotension

Delphine Holopherne-Doran

Hypotension, commonly defined as a mean arterial pres-
sure below 60 mmHg, is one of the most common
complications encountered in small animals under gen-
eral anaesthesia. It is generally multifactorial, with the
direct or indirect effects of the sedative/anaesthetic/
analgesic drugs on the cardiovascular system playing a
predominant part. Addressing hypotension under gen-
eral anaesthesia can be done following a simple and
logical algorithm.

Ensuring that the measurement of the low blood
pressure is accurate is a preliminary step. Then most
likely causes for the drop in blood pressure should be
addressed. In most cases, a decrease in the amount of
anaesthetic drugs administered will reduce the burden
on the cardiovascular system and allow the blood pres-
sure to come back within normal limits. Hence aiming to
work with the lowest percentage of isoflurane or sevoflu-
rane, for example, can be crucial. Obviously, if the main
reason for the hypotension is a true hypovolaemia, due
for example to blood losses during the ongoing proce-
dure, fluid therapy is the logical first step of treatment.
The choice of the most appropriate fluid in these circum-
stances will depend on the type of hypovolaemia, the
severity of the losses and the objectives of the fluid
resuscitation, especially in terms of timing. Whilst iso-
tonic crystalloid solutions (Hartmann's or saline) are
most commonly used, hypertonic crystalloid solutions,
colloids or even blood products can have a role to play.
The fluids also have a role to play in resuscitative treat-
ment of the most common case of relative hypovolaemia
under general anaesthetic, i.e. when the hypovolaemia is
only due to an expansion of the vascular compartment in
response to vasodilatory drugs. Isotonic crystalloids are
usually used in that case, administered as a bolus which
can be repeated. If the fluid therapy does not suffice
to restore normal blood pressure, or if fluid therapy is
contraindicated or limited, pharmaceutical intervention
should be considered.

Blood pressure is the product of systemic vascular
resistances and cardiac output, itself the result of stroke
volume and heart rate, therefore drugs targeting at least
one of these three parameters can be used to increase
blood pressure. If the hypotension is associated with
bradycardia, the use of an anticholinergic drug such as
atropine or glycopyrrolate, should be considered first. If
the heart rate is normal, and drug-induced vasodilation is

identified as the primary cause for the hypotension, a
vasoconstrictor can be used. Whilst pure vasoconstric-
tors, such as phenylephrine, can be used, mixed sympa-
thomimetic agents like ephedrine are often preferred.
Ephedrine, acting by release of noradrenaline, induces
vasoconstriction alongside an increase in myocardial
contractility. In severe, or non-responsive, hypotensive
cases, the use of noradrenaline could be considered. In
cases where hypotension is specifically related to poor
myocardial contractility and thus a low cardiac output,
the use of a more specific positive inotrope, such as
dobutamine, can be indicated.

KEY LEARNING OBJECTIVES

m  Describe the therapeutic steps to address
hypotension under general anaesthesia

m  Compare the different types of intravenous fluids
used to counteract intraoperative hypotension

m  Choose and justify the use of parasympatholytic
and sympathomimetic drugs to treat intraoperative
hypotension

MULTIPLE CHOICE QUESTIONS

1. What would be the first step in addressing
hypotension in a dog under general
anaesthesia?

(A) Administer a 10 ml/kg intravenous bolus
of Hartmann's solution

(B) Decrease the percentage of isoflurane
delivered if anaesthetic depth allows

(C) Administer 10 pg/kg of glycopyrrolate

(D) Incline the table (head down) to optimize
venous return

2. What acid—base imbalance can be expected
when using saline for an aggressive fluid
resuscitation?

(A) Hypochloraemic metabolic alkalosis
(B) Hypochloraemic metabolic acidosis

(C) Hyperchloraemic metabolic acidosis
(D) Hyperchloraemic metabolic alkalosis

3. What cardiovascular effects does ephedrine

induce?

(A) Vasoconstriction and increased myocardial
contractility

(B) Vasodilation and increased myocardial
contractility

(C) Vasoconstriction and decreased
myocardial contractility

(D) Vasodilation and decreased myocardial
contractility
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Infection control for
the surgical patient

Kelly Bowlt Blacklock

A surgical site infection (SSI) is one which occurs in the
surgical site within 30 days of surgery (or one year if an
implant is present). See Figure 1.

Wound Description
classification

Clean Non-traumatic elective 2-4.8%
operative wounds

No entry into respiratory,
gastrointestinal or
urogenital tract

Clean- Clean procedure with 3.5-5%
contaminated  placement of drain

Entry into respiratory,
gastrointestinal or
urogenital tract

Contaminated Major break in asepsis 4.6-12%

Surgery on traumatic non-
purulent wounds

Dirty Purulent discharge, foreign  6.7-18.1%
bodies, devitalized tissue

Major spillage from a viscus

Figure 1: Infection rates seen in surgical wounds

RISK FACTORS FOR INFECTION
Patient considerations

m  Surgical site preparation. Techniques for aseptic skin
preparation generally include a chlorhexidine- or
povidone-iodine-based preparation. Importantly,
solutions of diluted chlorhexidine can harbour
bacterial organisms, particularly Pseudomonas, so
each batch of scrub solution should be made up as
required and not stored

B Anaesthetic induction agent. Propofol is associated
with increased SSl rates in some studies, presumably
because of increased microbiological growth in the
lipid-based emulsion. It is imperative that aseptic
technique is utilized and that unused propofol is
stored according to manufacturer’s instructions

B Anaesthetic and surgical duration. Increasing
duration of anaesthesia and surgery is associated
with increased risk of an SSI

m  Patient specific factors. There is an increased risk
of SSIin patients with diabetes mellitus,
hypothyroidism and hyperadrenocortisicm

m  Drapes. An impermeable drape should be
incorporated into distal leg wraps where surgery on
a limb is anticipated in order to prevent bacterial
strike-through
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Staff considerations

m  Theatre clothing. Masks should be disposable,
changed between procedures (or sooner if damp)
and should not be hung around the neck (which
increases contamination) when not in use. Gloves
should be worn to reduce wound contamination
from the surgeon’s hands

m  Hand preparation. The World Health Organization
(WHO) currently recommends the use of alcohol-
based hand rubs

Facility considerations

m  Theatres. The theatre list should be planned such
that clean procedures occur early in the day and
dirty procedures are scheduled to follow. A detailed
daily schedule of maintenance should be
established for the perioperative environment to
ensure it is clean, dry and dust free. Periodic deep
cleaning at locally determined intervals may be used
to target specific areas and ensure high standards
are maintained

B Instrumentation. Instruments should be rinsed and
cleaned manually or mechanically using a
commercial cleaner. Sterilization of the packaged
instruments can occur by steam, ethylene oxide,
plasma sterilization, radiation (gamma) or cold
sterilization (e.g. glutaraldehyde). It is imperative
that indicators are used to demonstrate that the
method of sterilization has been effective. Once
sterilized, packs should be stored for a limited
period only in closed cabinets in a low-traffic area

m  Tissue. The risk of an SSI can be minimized by
adhering to Halstead's surgical principles

ANTIBIOTIC USE

Complete discussion regarding the use of antibiotics is
outside the scope of this session but should not be used
to compensate for poor preparation of the patient, sur-
geon or facilities.

ACTIVE INFECTION SURVEILLANCE

Where possible, regular infection-control group meet-
ings within the hospital are beneficial. Any SSls should be
prospectively recorded and reviewed monthly to deter-
mine rates between procedures, surgeons, theatres, days
of the week etc. In this way, the adequacy of current
protocols can be assessed and any alterations required
can be implemented.

KEY LEARNING OBJECTIVES

B Identify key aspects of patient and environmental
perioperative care which contribute to surgical site
infections

m  Make informed choices about surgical hand hygiene

m  Understand how to operate an active infection
surveillance system within the practice
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MULTIPLE CHOICE QUESTIONS

1.

Which of the following is true about a surgical

site infection (SSI)?

(A) It occurs any time postoperatively

(B) It occurs within the first 10 days
postoperatively

(C) It occurs within the first year if an implant
is present

(D) It occurs within the soft tissue only

2.

How is surgery on traumatic non-purulent
wounds classified?

(A) Dirty (C) Contaminated

(B) Clean (D) Clean—contaminated

Which of the following patient conditions is
associated with increased risk of SSI?

(A) Diabetes mellitus

(B) Hypothyroidism

(C) Hyperadrenocortisicm

(D) All of the above

Top tips for great
medical and surgical
case reports

lan Ramsey and Rachel Hattersley

The RCVS Certificate in Advanced Veterinary Practice
(CertAVP) is a flexible, modular approach to achieving
veterinary postgraduate qualifications. You can design
your own postgraduate certificate by choosing a combi-
nation of modules, or pursue one of the designated
(named) qualifications. The majority of such certificates

will

require candidates to write case reports based on

patients which they have treated in the clinic. The lecture

will focus on the dual areas of appropriate case selection

and making the most out of your ‘write-up”.

CASE SELECTION

m  Avoid cases where the animal or owner (including
financial issues) were a significant limiting factor in
your diagnosis or management of the case (e.g. in
cases of surgical oncology — histology must be
performed)

m  Avoid cases where the primary diagnosis was not
confirmed but rather arrived at by a circuitous route
(e.g. by response to treatment or by exclusion)

® Avoid cases whose primary management was not
the discipline you are studying (e.g. surgery in a
medicine case report or vice versa)

m  Avoid excessively rare cases or ones that the
examiners may not be familiar with (e.g. certain
exotic diseases that are not present in the UK)

m  Avoid the utterly routine and the excessively easy

m  Make sure you have all the details about the case
before you start writing (e.g. the imaging and an
appropriate length of follow-up)

®  Make sure you have the owner's permission (as you
will want to keep in touch!)

m  Don't be frightened to ditch a case that you have
started writing up if the outcome is not ideally suited
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to purpose - it is not wasted time as you will have
learnt from it

Do not use a case that was substantially diagnosed
or managed by someone else (e.g. a referral centre)

WRITING UP

Make sure you plan well ahead. Your first case will
take at least a week of evenings to write up. Your last
case will also take a week to write up

Use appropriate scientific language (e.g. radiograph
not X-ray)

Your differential diagnosis list should be relevant to
the individual case and particular set of clinical signs
you are describing; avoid copying a list ad verbatim
from a textbook

Get several peer-reviewed references, read them and
make sure you understand them. Use PubMed not

Dr Google to find these references. Read the abstract,
if they are appropriate then get the whole paper

Read the papers fully to ensure that the paper
supports the statement you have made — do not
reference the introduction of a paper which is
referencing the findings of another paper

Do not reference In Practice or Vet Times articles,
and where possible avoid referencing textbooks.
Use common sense and look at the most recent
papers first

Include pictures that illustrate a point and all
relevant laboratory data (with reference ranges).

Try to get images of surgery, cytology, radiology
and ultrasonography

Review what you have read, get a friend/mentor to
check what you have written. They will notice things
and bits they do not understand that seem perfectly
clear to you. This is allowed. They must not correct
the work — but you can

Use spelling and grammar checkers. If Word thinks it
is wrong, it probably is

Never fabricate data or images

Never copy whole sentences without citation and
remember that using more than a whole sentence
requires quotation marks as well. Be aware that the
majority of marking systems have software which
will detect plagiarism



m  Ensure you interpret all abnormalities (even if only to
say they were not considered significant)

®  Your discussion should be relevant to the case and
usually is a place to reflect on how you have
managed the case and how you would improve that
management based on the results of your research
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KEY LEARNING OBJECTIVES

m  To help candidates identify an appropriate case to use
m  How to perform a useful search of the available
literature
Identifying and avoiding commonly made mistakes

Options for the
treatment of combined
cranial cruciate
ligament insufficiency
and medial patellar
luxation

Duncan Barnes

Cranial cruciate ligament insufficiency (CCLI) and medial
patellar luxation (MPL) are common causes of lameness
in dogs and will often occur concomitantly. The pres-
ence of CCLI can contribute to the pathogenesis of MPL
and vice versa. CCLI can cause biomechanical changes
which promote medial patellar luxation, including:

B Increased internal rotation of the tibia relative to the
femur

m  Areduction in the retropatellar force which pushes
the patella into the trochlear groove

B Progressive collapse of the medial stifle
compartment

The presence of MPL may lead to CCLI as a result of:

m Increased and abnormal loading of the CCL when
the patella is luxated

m  The presence of degenerative joint disease and
inflammatory mediators which result in
degeneration of the cranial cruciate ligament

Careful preoperative assessment is essential to allow
the rational selection of treatment options for combined
CCLI/MPL. Assessment should include:

m  Full clinical history, gait assessment and clinical
examination

m  Patellar luxation grade

m  Degree of stifle instability:

— Amount of cranial drawer

— Degree of rotational instability of the tibia
relative to the femur

m  Hind limb bone conformation:

— Presence or absence of angular limb deformity
such as distal femoral varus, femoral torsion,
tibial valgus/varus

— Tibial plateau angle

m  Condition of the femoral trochlear and caudal
articular surface of the patella:

— Degree of crepitus on manipulation of the
patellofemoral joint

- Computed tomography (CT) contrast
arthrography to identify the degree of articular
cartilage erosion

— Visual assessment at surgery

Several treatment options are available for combined
CCLI/MPL. By carefully considering the reasons for CCLI/
MPL in an individual patient we can tailor the surgical
approach, improving the clinical outcome and reducing
the incidence of complications. Treatment options
include:

m  Conservative treatment

B Routine treatment for the predominant lesion

®  Routine treatment of MPL (tibial tuberosity
transposition (TTT), block recession trochleoplasty
(BRT), lateral retinacular imbrication) with the
addition of a lateral extracapsular suture to control
cranial drawer and internal rotation of the tibia
relative to the femur

®  Transposed tibial plateau levelling osteotomy (TPLO)
+ BRT + lateral retinacular imbrication

m  TPLO + TTT + BRT + lateral retinacular imbrication

m  TPLO + patellar groove replacement

m  Distal femoral ostectomy + BRT + TTT + TPLO

In this lecture we will look at the options for treat-
ment and the situations in which each would be selected.

KEY LEARNING OBJECTIVES

m  Understand how the pathogenesis of cranial
cruciate ligament insufficiency (CCLI) and medial
patellar luxation (MPL) are related and the effect of
this on the selection of treatment options

m  Understand how to objectively assess cases with
combined MPL and CCLI

m  Consider the pros and cons of the treatment
options available for combined MPL and CCLI

MULTIPLE CHOICE QUESTIONS

1. What biomechanical factors can promote
medial patellar luxation following cranial
cruciate ligament rupture?

(A) Loss of constraint to internal rotation of
the tibia relative to the femur

(B) Decreased retropatellar force

(C) Genu varum resulting from medial
femorotibial joint collapse

(D) All of the above
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2.

Which treatment option is most useful when
there is severe malformation or erosion of the
femoral trochlear groove?

(A) Distal femoral ostectomy

(B) Patellar groove replacement

(C) Lateral retinacular imbrication

(D) Rectus femoris release

3. Which trochleoplasty technique results in the

greatest area of articular cartilage contact
between the patella and the trochlear groove?
(A) Abrasion trochleoplasty

(B) Wedge recession trochleoplasty

(C) Block recession trochleoplasty

(D) Patellar groove replacement

[80]
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Imaging the adrenals
Raquel Salgiiero

The adrenal glands are two small glands located in the
retroperitoneal space, cranial and medial to the kidneys.
They are divided in two parts: the outer cortex and the
inner medulla. The adrenal cortex is divided into three
zones which are indistinct: the zona glomerulosa is the
outer one and produces mineralocorticoids (aldoster-
one), the zone fasciculata secretes glucocorticoids
(cortisol) and the reticuralis zone secretes sex hormones
(progesterone, oestrogens and androgens). The medulla
plays an important role in stress and hypoglycaemia, as it
produces epinephrine (adrenaline) and norepinephrine.
Because of their hormone production, adrenal glands
are involved in several important systemic pathologies of
our patients, such as hyperadrenocorticism (Cushing'’s
disease), hypoadrenocorticism (Addison’s disease),
hypertension and neoplasia. Because of this, correct
knowledge their location, and identification of normal
and pathological appearances, in the different imaging
modalities are necessary.

Identification of normal adrenal glands in abdominal
radiographs is not possible due to their small size. Some
cats can have mineralized adrenal glands and, in those
cases, these will be seen due to their different opacity.
Adrenal gland changes can be identified in radiographs in
cases of mineralization, or when large masses are pre-
sent and produce a mass effect displacing the adjacent
organs.

Ultrasonography has been the gold standard tech-
nique to diagnose adrenal gland changes in small animal
practice thanks to its availability and sensitivity. In normal
cats, adrenal glands have an oval or bean shape and are
hypoechoic. In dogs, the shape can vary but the left one
frequently has a peanut shape and the right one a more
oval shape. Knowing the normal appearance will be
helpful to identify any possible pathological change.

With the increase of cross-sectional imaging (mainly
computed tomography), finding incidental adrenal
lesions (incidentalomas) has become more common

(hyperplasia, adenomas). Ultrasonography and com-
puted tomography are more sensitive to visualize normal
and pathological glands as there is no superimposition of
different organs and they are able to show different
densities.

This lecture will focus on the imaging appearance of
adrenal glands in dogs and cats. A brief introduction to the
anatomy, localization, normal appearance in radiology,
ultrasonography, computed tomography and magnetic
resonance imaging will be included, as will their appear-
ance in the most common adrenal gland pathologies.

KEY LEARNING OBJECTIVES

m  Understand localization of the adrenal glands in
ultrasoography and radiology

m  Use of abdominal radiographs to identify adrenal
pathologies

m  Knowledge of the ultrasonographic appearance of
the adrenals in the most common pathologies

MULTIPLE CHOICE QUESTIONS

1. Whatis the size of the adrenal glands in cases
of hypoadrenocorticism?
(A) <3mm
(B) 7-10 mm
(C) >7mm
(D) >10 mm

2. What is the most common ultrasound
appearance of the adrenals in cases of
pituitary-dependent hyperadrenocorticism?
(A) Small adrenal size
(B) Bilateral adrenal enlargement
(C) Adrenal mass
(D) Normal adrenal size

3. Which adrenal neoplasia secretes epinephrine?

(A) Carcinoma

(B) Adenoma

(C) Phaeochromocytoma
(D) Myelolipoma

Atypical
nypoadrenocorticism

Michael Herrtage

Hypoadrenocorticism is a syndrome that results from a
deficiency of both glucocorticoid and mineralocorticoid
secretion from the adrenal cortices. Destruction of more
than 95% of both adrenal cortices causes a clinical
deficiency of all adrenocortical hormones and is termed
primary hypoadrenocorticism (Addison’s disease). Sec-
ondary hypoadrenocorticism is caused by a deficiency
in adrenocorticotrophic hormone (ACTH), which leads
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to atrophy of the adrenal cortices and impaired secretion
of glucocorticoids. The production of mineralocorticoids,
however, usually remains adequate. Atypical hypodren-
corticism is the term used to describe cases of primary
hypoadrencoorticism in which the serum sodium and
potassium concentrations at the time of testing are
within their reference ranges.

Primary hypoadrenocorticism is uncommon in the
dog but is probably underdiagnosed because of the
vague and non-specific clincial signs.

PATHOPHYSIOLOGY

Loss of or damage to the adrenal cortex leads to miner-
alocorticoid and glucocorticoid deficiency. Aldosterone
is the major mineralocorticoid and deficiency causes



impaired ability to conserve sodium and water and
failure to excrete potassium, leading to hyponatraemia
and hyperkalaemia. Hyponatraemia induces lethargy,
depression, and nausea and leads to the development
of hypovolaemia, hypotension, reduced cardiac output
and decreased renal perfusion. Hyperkalaemia causes
muscle weakness, hyporeflexia and impaired cardiac
conduction. Glucocorticoid deficiency causes decreased
tolerance of stress, loss of appetite and a mild normo-
cytic normochromic anaemia.

CLINICAL SIGNS

There are no breed predilections but the possibility of an
hereditary factor has been suggested in some breeds.
Hypoadrenocorticism appears to be a disease of the
young and middle-aged dog with an age range of
3 months to 9 years and a median age of 4-5 years.
Approximately 70% of reported cases are female. The
progression of adrenocortical insufficiency may be
acute or chronic. Chronic hypoadrenocorticism is more
common than the acute disease in the dog.

Acute primary hypoadrenocorticism

The clinical appearance of the acute form is that of hypo-
volaemic shock (adrenocortical crisis).

Chronic primary hypoadrenocorticism

The clinical signs in the chronic form are often vague and
non-specific. The diagnosis should be considered in any
dog with a waxing and waning type of illness or which
shows episodic weakness and collapse.

DIAGNOSIS

Haematological changes may include lymphocytosis,
eosinophilia and mild normocytic, normochromic non-
regenerative anaemia. However, these findings are not as
consistent as the changes seen in hyperadrenocorticism.

The most consistent laboratory findings in hypoad-
renocorticism are prerenal azotaemia, hyponatraemia
and hyperkalaemia. Sodium is usually <135 mmol/l and
potassium >5.5 mmol/l. Approximately 10% of cases may
have normal electrolyte concentrations at the time of
presentation and these are are described as atypical
hypoadrenocorticism.

Endocrine testing

Basal serum cortisol concentration has been shown to
be a useful screening test for dogs with signs compatible
with hypoadrenocorticism. The disease is unlikely in
dogs if the serum cortisol concentration is >55 nmol/l.
Basal cortisol concentrations <55 nmol/l cannot confirm
a diagnosis of hypoadrenocorticism and an ACTH stimu-
lation test should be performed.
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The ACTH stimulation test is the ‘gold standard’
diagnostic test to confirm the presence of hypoadren-
ocorticism. Whilst aldosterone concentrations pre- and
post-ACTH are not routinely measured, they have proved
to be useful in addition to cortisol concentrations in
those cases with normal electrolyte concentrations, to
determine whether mineralocorticoid supplementation
is likely to be indicated.

Plasma ACTH concentrations are required to differ-
entiate primary and secondary hypoadrenocorticism.
Plasma ACTH concentrations are low in secondary
hypoadrenocorticism and markedly raised in primary
hypoadrenocorticism.

KEY LEARNING OBJECTIVES

m  The definition of atypical hypoadrenocorticism

m  Electrolyte abnormalities can be quickly corrected
by intravenous fluid therapy

B Measuring serum aldosterone can help in
determining whether mineralocorticioid
supplementation is likely to be required

MULTIPLE CHOICE QUESTIONS

1. Atypical hypoadrenocorticism is a diagnosis
made when which one of the following
statements is satisfied?

(A) The clincial signs are unusual

(B) The serum sodium and potassium
concentrations are normal

(C) The ACTH-stimulation test does not
confirm the diagnosis

(D) The patient is only deficient in
glucocorticoid production

2. Primary (as opposed to secondary)
hypoadrenocorticism is confirmed by which
one of the following tests?

(A) A plasma ACTH concentration

(B) Plasma cortisol concentrations before and
after ACTH stimulation

(C) Serum sodium:potassium ratio of less than
25:1

(D) Plasma aldosterone concentrations before
and after ACTH stimulation

3. Which statement best describes primary
hypoadrenocorticism?

(A) Itisusually an inherited disease in most
breeds

(B) It only affects young adults between 1 and
3 years of age

(C) The clincial signs are usually
pathognomonic

(D) Itis usually caused by an immune-
mediated destruction of the adrenal cortex
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The diagnosis of canine
nyeradrenocorticism.

s it always
straightforward?

Michael Herrtage

Diagnostic testing for canine hyperadrenocorticism
(HAC) should be performed only when there is a strong
clinical suspicion of the disease. The ACVIM consensus
statement for diagnosis of HAC recommended testing
only when there is compatible history and physical
examination findings; when a pituitary macroadenoma
has been identified; when a dog with diabetes mellitus
shows insulin resistance not easily attributed to other
causes; when an adrenal mass has been identified; or
when there is persistent hypertension. Biochemical or
haematological abnormalities were not deemed by
themselves an indication to pursue diagnostic testing.
Also, if a dog has a serious illness, endocrine testing
should be postponed, as it can affect the results of
screening tests.

SCREENING TESTS

Screening tests are not necessarily diagnostic, but,
instead, may identify individuals more likely to have the
disease. In order to realize how good (or bad) a test
is, one should understand the terms sensitivity and
specificity, as these terms are used to evaluate the per-
formance of these screening tests. The sensitivity of the
test reflects the probability that the test will be positive
among those dogs which are diseased (i.e. reflects the
prevalence of false-negative results), and the specificity
of the test reflects the percentage of individuals without
the disease who have a negative result (i.e. reflects the
prevalence of false-positive results). As no screening
test has 100% accuracy, diagnostic testing for naturally
occurring HAC should be performed only when there is
a strong clinical suspicion, otherwise false-positive
results will occur. In the same way, if there is a strong
clinical suspicion of naturally occurring HAC and a test
result is negative, an alternative screening test should be
performed.

Low-dose dexamethasone-suppression test

Although the low-dose dexamethasone-suppression test
(LDDST) is considered the test of choice for diagnosing
HAC, it takes time to complete and is affected by more
variables. The sensitivity of the LDDST is high (ranging
from 85-100%). However the specificity for the LDDST is
low as (range 44-73%), especially when assessed in a
population of dogs with non-adrenal illness.
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In cases where an adrenal mass has been previously
identified, the LDDST is undoubtedly the test of choice
due to the fact that the test is diagnostic in nearly all dogs
with cortisol-secreting adrenocortical tumours.

ACTH stimulation test

The adrenocorticotrophic hormone (ACTH) stimulation
test is the gold standard for diagnosis of iatrogenic HAC.
Despite being used frequently to diagnose naturally
occurring HAC, it is not the first-line test currently rec-
ommended in the latest ACVIM consensus statement.
The sensitivity of the ACTH stimulation test in dogs with
suspected pituitary-dependent HAC (PDH) ranges from
80-83%. The main limitation of this test is in dogs with
suspected ADH where the sensitivity is low (57-63%), so
a negative result does not exclude the diagnosis of ADH.
Specificity ranges from 59-93%.

The ACTH stimulation test can, however, be used
in cases of suspected atypical HAC. Measurement of
17-hydroxyprogesterone (17-OHP) before and after
ACTH can help diagnose atypical HAC by documenting
an exaggerated response to ACTH.

Urine cortisol to creatinine ratio

The reported specificity when using a single urine corti-
sol to creatinine ratio (UCCR) is very low (20-25%). The
specificity of the test increases if two separate urine
samples are collected. Sensitivity is, on the other hand,
quite high (75-100%), so it is actually a good test to rule
out HAC (as a negative test will make HAC an unlikely
diagnosis).

KEY LEARNING OBJECTIVES

B Anunderstanding of the terms ‘sensitivity’ and
‘specificity’ as they relate to the three screening
tests for canine hyperadrenocorticism

m The advantages and disadvantages of each of the
three screening tests

®  An appreciation of the term ‘atypical’
hyperadrenocorticism

MULTIPLE CHOICE QUESTIONS

1. Which of the following statements best
describes a low-dose dexamethasone-
suppression test?

(A) It will always give a positive result in the
presence of canine hyperadrenocorticism

(B) lItis affected by more variables than the
ACTH stimulation test

(C) The specificity of the LDDST is higher than
that of the ACTH stimulation test

(D) Serum cortisol assays reliably give similar
results



2. Which one of the following statements best fits

with a urine cortisol to creatinine ratio?

(A) A single measurement is specific for the
diagnosis of hyperadrenocorticism

(B) The result is less affected by stress than are
other screening tests

(C) Itis a good screening test to exclude the
possibility of hyperadrenocorticism

BSAVA

onareff

(D) Timing and method of sampling do not
affect the result

3. Adrenal-dependent hyperadrenocorticism is
best diagnosed by which of the following tests?
(A) An ACTH stimulation test
(B) A low-dose dexamethasone-suppression test
(C) Clinical signs
(D) Abdominal ultrasonography

Monitoring treatment
N canine
hyperadrenocorticism

lan Ramsey

Hyperadrenocorticism (HAC) is commonly treated with
trilostane. This treatment is usually monitored using a
combination of clinical signs and adrenocorticotrophic
hormone (ACTH) stimulation tests, despite this test hav-
ing never being validated for this purpose. As trilostane is
relatively short acting, there is considerable variation in
the results from ACTH stimulation tests even in dogs on
the same long-term dose. Moreover, sometimes when
ACTH stimulation tests demonstrate very low levels of
cortisol, dogs may continue to be treated with the same
dose of trilostane, as these low cortisol levels are only
short lived. In addition, in some countries ACTH is
expensive or hard to obtain. Efforts have been made to
find an alternative to ACTH stimulation tests and the
result is pre-trilostane cortisol monitoring. This tech-
nique appears to be cheaper, easier and better correlated
with clinical control than performing ACTH stimulation
tests. This talk will describe the research behind this
technique and provide recommendations on how to
interpret the results (Figure 1).

The aim of trilostane therapy should be to satisfacto-
rily control clinical signs, without resulting in iatrogenic
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Figure 1: Interpretation of pre-trilostane monitoring.

hypocortisolism. Using a target range of 40-138 nmol/l,
the pre-trilostane cortisol concentrations were found to
be better than the post-ACTH cortisol concentrations at
discriminating between dogs whose HAC was well con-
trolled and those that were undercontrolled with a sen-
sitivity of 55.4% and a specificity of 86.5%. In addition,
pre-trilostane monitoring may be better able to identify
oversuppression, when the result is less then 40 nmol/l,
but further research is needed. No cortisol result corre-
lated well enough with the clinical score to be used as a
standalone monitoring test.

The studies that have been performed to date ques-
tion the existing recommendations that ACTH stimula-
tion tests should be used to ensure either adequate
control or to detect dogs with oversuppression. Pre-
trilostane cortisol appears to be an objective measure-
ment that has the potential to balance safety with
effective therapy, however further studies are needed.
The importance of owners and clinicians’ observations is
paramount. This monitoring technique can also be used
in dogs that receive twice daily trilostane or that have
adrenal tumours. The effect of stress on pre-pill cortisol
has not been fully investigated yet but there is a strong
suspicion that it may be a significant effect, so it is rec-
ommended that efforts should be made to reduce stress
at the time of sampling.

DECLARATION OF CONFLICT OF INTEREST
The study was funded by Dechra® Veterinary Products.

KEY LEARNING OBJECTIVES

m  Understand the central importance of a good
clinical history and the role that an owner’s records
can play in monitoring treatment of any endocrine
disease

m  Understand the limitations of ACTH stimulation
tests in monitoring trilostane treatment

m  Know how to perform and interpret pre-trilostane
cortisol measurements

MULTIPLE CHOICE QUESTIONS

1. You are presented with a 13-year-old female
neutered Bichon Frise that is being treated with
trilostane for confirmed hyperadrenocorticism.
The dog has a 1-week history of vague lethargy
but the owner reports no recent changes in
appetite, thirst, urination and defecation.
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A detailed clinical examination is unremarkable.

A pre-pill cortisol is 35 nmol/l. What should you

advise the client, assuming that cost is not a

factor for any of the options?

(A) Stop trilostane and perform an ACTH
stimulation test tomorrow

(B) Stop trilostane and test thyroxine (T4) and
thyroid-stimulating hormone (cTSH)
tomorrow

(C) Stop trilostane for 1 week and see how the
dog does

(D) Stop trilostane for 1 week and start
prednisolone

You are presented with a 10-year-old 8-kg

male Yorkshire Terrier cross that is being

treated with 10 mg trilostane once daily for

confirmed hyperadrenocorticism. The dog is

still polyuric despite 1 month of treatment,

however he is livelier and less polydipsic than

he was. A detailed clinical examination is

unchanged (he is still alopecic). A pre-trilostane

cortisol is 235 nmol/l. What should you advise

the client assuming that cost is not a factor for

any of the options?

(A) Don't change the dose of trilostane just yet
and recheck in 1 month as is starting to
improve

(B) Increase the dose of trilostane to 20 mg
once daily

(C) Increase the dose of trilostane to 10 mg
twice daily

(D) Increase the dose of trilostane to 15 mg
once daily

You are presented with a 10-year-old 32-kg

female neutered Greyhound that has been

treated with 60 mg trilostane twice daily for

4 months for confirmed pituitary-dependent

hyperadrenocorticism due to a

macroadenoma. The dog is still massively

polyuric despite treatment, however she is

livelier and less polyphagic than she was. Her

mild alopecia has resolved. A pre-trilostane

cortisol is 50 nmol/l. Urine culture is negative

but there is significant proteinuria. What

treatment (reason) should you advise the client

assuming that cost is not a factor for any of the

options?

(A) Course of antibacterials (pyelonephritis)

(B) DDAVP treatment trial is warranted (central
diabetes insipidus)

(C) Increase the dose of trilostane to 90 mg
twice daily (treatment underdose)

(D) Switch to mitotane treatment (treatment
failure)
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| want a CT scanner:
considerations prior
to purchase

Chris Warren-Smith

When deciding to install a computed tomography (CT)
scanner there are four main factors to consider:

m  What type of scans will | perform?

m  Where will the scanner be situated?

®  Who will acquire and read the images?
m Image storage and utilization

The type of scans to be performed affects the
required type of scanner. Two distinct technologies exist,
fan-beam or conventional CT scanners and cone-beam
scanners (sometimes listed as veterinary specific). Fan-
beam CT is more common and can be used for many dif-
ferent pathologies but the scanners are generally more
expensive. Cone-beam CT units are smaller and use a
flat panel detector similar to a DR x-ray unit. Generally,
cone-beam CT units are less expensive to purchase.

New and second-hand scanners are available. New
units will represent recent technology and be provided
with warranties. Reconditioned units are cheaper to
acquire than new units but are often refurbished with the
most important components replaced. However, recon-
ditioned scanners may represent older technology and
run a higher risk of mechanical breakdown than new
units.

Fan-beam units are considered all-rounders with fast
acquisition and good spatial and contrast resolution. This
makes them good for imaging all areas of the body,
although very small body parts will suffer from lim-
ited spatial resolution. Cone-beam CT was originally
designed for dental acquisition in human medicine.
Cone-beam has superior spatial resolution to fan-beam
CT for small regions, however for larger areas it will suf-
fer from distortion and scans will be slower than on a
fan-beam unit. It also has lower contrast resolution than
a fan-beam unit. Therefore, for imaging bone structures
within the head and for smaller musculoskeletal applica-
tions, cone-beam CT may be superior to fan-beam but it
remains suboptimal for thoracic and abdominal studies.

Space is also often a premium when considering CT
installation. Fan-beam units require larger rooms than
cone-beam units and require extensive lead shielding
installation to prevent scatter, while cone-beam units

may be used in existing x-ray rooms and may not require
additional shielding. The electricity requirements are also
different, with fan-beam units requiring three-phase
power, leading to expensive upgrade costs to power
supplies and a higher running cost. Cone-beam units
may operate from standard 230-V supplies.

CT scanners are complicated units so who operates
the unit is important. Ideally a trained radiographer
should be acquiring images but if not then ideally limiting
the number of operators will result in better scans as they
become more rapidly comfortable with the unit. Itis then
important to consider who will read the scans. Images
may be easily transmitted to teleradiology providers, but
with study sizes ranging from 0.5-1 Gb in size, a fast
network connection is essential. Similarly, storage of the
images will occupy significantly more space than for
standard radiographs (approximately 10-20 Mb/image).

KEY LEARNING OBJECTIVES

m  Fan-beam computed tomography (CT) scanners are
all-round scanners appropriate for all scanning

m  Cone-beam CT scanners are appropriate for the
skull and some joints but not for thoracic or
abdominal scanning

B Large amounts of image storage capacity will be
necessary compared to standard radiographs

MULTIPLE CHOICE QUESTIONS

1. A’multislice’ scanner is defined as a scanner
with what number of slices?
(A) 4 or higher
(B) 8 or higher
(C) 16 or higher
(D) 64 or higher

2. What is the approximate average radiation dose
from a thoracic CT scan?
(A) 0.1 mSv
(B) 3mSv
(C) 7mSv
(D) 15 mSv

3. Which key component of the scanner is
typically not covered in basic service contracts?
(A) Patient bed
(B) Detector bank
(C) X-ray tube head
(D) Cooling system
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| have a CT scanner:
what now?

Matthew Winter

Computed tomography (CT), is similar to radiography in
that x-rays (ionizing radiation) are used to penetrate the
patient, and transmitted x-rays are detected to generate
an image. The similarities stop there. While the physics of
CT are beyond the scope of this discussion, it is impor-
tant to note that CT is a cross-sectional imaging modality
that creates ‘slices” of anatomy, eliminating the super-
imposition and distortion that hampers radiographic
examination. In addition, CT technology uses calcula-
tions of attenuation coefficients to characterize tissues
and fluids more accurately and objectively, based on
their attenuation of x-rays. Attenuation of tissues can be
objectively measured using Hounsfield Units, named for
one of the inventors of CT. Therefore, in addition to elim-
inating superimposition, tissue contrast is superior to that
of radiographs. CT can distinguish some fluids from soft
tissues and can aid in the distinction between some
different types of soft tissue structures from one another.

Spatial resolution has progressively increased over
time. Recent technologies provide thin slices and excep-
tional spatial resolution. This means that very small struc-
tures can be detected, and two small structures located
in close proximity to one another can distinguished as
separate.

The recent advances in technology have increased
the speed with which a patient can be imaged. The
mechanics of the rotating tube and detector array have
improved dramatically, improving the speed with which a
scan can be completed. Similarly, continuing advances
in computing algorithms and processing speed have sig-
nificantly decreased reconstruction time, meaning that
the images are available for review quickly. Combine this
with teleradiology, the ability to send images anywhere in
the world rapidly with a few clicks, and you have access
to world-class image interpretation for your acquired
studies.
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CONCLUSION

The rapid evolution of CT and the increasing accessibility
of this technology to veterinarians is elevating the use of
imaging in daily practice and improving the standard of
patient care. There are more uses than those that | have
listed above, and the utility of CT in practice continues to
grow. CT is not necessary for all work-ups, and radiogra-
phy remains one of the best, most available, fastest and
inexpensive screening tests for the majority of routine
imaging needs. However, for more advanced work-ups,
CT is quickly becoming indispensable.

KEY LEARNING OBJECTIVES

m  Computed tomography (CT) is a cross-sectional
imaging modality that eliminates superimposition
of structures

m  Spatial and contrast resolution of CT compared to
radiographs is superior

m  CT can be used for a multitude of applications,
and is becoming more and more available and
convenient

MULTIPLE CHOICE QUESTIONS

1. Whyis CT awesome?
(A) It has high spatial resolution
(B) It has high contrast resolution
(C) It eliminates superimposition of other
structures
(D) All of the above
2. By what can a CT examination be limited?
(A) Gas in the intestines
(B) Fluid in the peritoneal space
(C) Metallic implants
(D) Faeces
3. What does CT use to measure density of tissue?
(A) The same system as radiographs
(B) Calculation of linear attenuation
(C) Calculation of McCormack units
(D) Echogenicity of tissue

How to look ata CT
scan: a beginner's guide
Matthew Winter

For all image interpretation it is important to use a sys-
tematic approach. In fact, the evaluation of advanced
imaging studies deviates minimally from the approach
used for the evaluation of radiographs. Yet evaluation of
advanced imaging modalities seems far more daunting,
primarily because there is more information, and more to
see. The key ingredients for successful and accurate
image interpretation remain standard: namely, using a

systemic, modified Roentgen sign approach, having a
thorough understanding of anatomy and anatomical
variation, and having a firm grasp of pathophysiological
mechanisms.

Remember too that imaging tests rarely reveal the
single, one-and-only true answer. In general, the pur-
pose of an imaging test is to narrow the list of differential
diagnoses, or to decrease the level of uncertainty. Imag-
ing findings are always interpreted in the context of the
clinical signs and the results of other diagnostics, and,
together, these will help direct your next diagnostic or
therapeutic steps. For this reason, synthesis is the fusion
of the art and the science of image interpretation. The
value of good image interpretation is the assignment of
accurate value to imaging findings, and correlation with
appropriate pathophysiological mechanisms.
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CONCLUSION

Having a systematic approach is key to successful image
interpretation. In addition, it is critical that information be
organized in a way that facilitates synthesis so that accu-
rate conclusions can be drawn, a succinct and prioritized
differential list can be generated, and appropriate next
steps chosen.

KEY LEARNING OBJECTIVES

B Use a systematic approach to interpretation,
regardless of the imaging study

m  Organize your information

m  Use a modified Roentgen sign approach to describe
lesions as you encounter them

MULTIPLE CHOICE QUESTIONS

1. What would a complete list of Roentgen signs
modified for CT interpretation include?
(A) Size, shape, number, opacity, location,
margination

(B) Size, shape number, attenuation, location,
enhancement

(C) Size, shape, number, attenuation,
margination, delineation

(D) Size, shape, number, attenuation, location,
margination

2. How many sections is it helpful to divide the
thorax and abdomen into for interpretation of
CT studies?
(A) 2
(B) 3
(C) 4
(D) 5

3. Inmodern CT, what happens to contrast
resolution and spatial resolution compared to
radiography?

(A) Contrast resolution increased, spatial
resolution decreased

(B) Contrast resolution decreased, spatial
resolution increased

(C) Contrast resolution decreased, spatial
resolution decreased

(D) None of the above

Breathe in: thoracic CT

Chris Warren-Smith

Computed tomography (CT) is now considered the gold
standard for imaging of the thorax where it provides
superior image quality for imaging the lung, body
wall, vasculature and skeletal structures of the thorax
due to the lack of superimposition compared to two-
dimensional radiography. CT can be used to better char-
acterize lung changes to help differentiate between
inflammatory, infectious and neoplastic diseases. CT is
also superior to radiography for the identification of pul-
monary metastases, where it can detect nodules as small
as 2 mm in diameter (vs. 5 mm for radiography). CT is also
useful for assessment of mediastinal lesions where it can
assess any masses or lesions present, including their
relationship to other structures in the mediastinum in
particular their vascular supplies. CT also allows biopsy
or fine-needle aspiration (FNA) of lesions that may be
inaccessible to ultrasound.

PROTOCOL FOR THE THORAX

m 120 kV, 100+ mAs, 1.5-mm detector with 3-mm
slice reconstructions (smaller reconstructions can
be considered for high definition)

B Alung window is required to review lung images
with a soft tissue window for the soft tissue
structures

m Additional bone reconstructions can be considered
if the skeletal structures are of specific interest
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Thoracic CT can be performed under sedation or under
general anaesthesia (GA) especially with modern multi-
slice scanners, however atelectasis may become appar-
ent. Atelectasis should occur in the dependent aspect of
the lung (typically ventral if the scan is performed in ster-
nal recumbency). Minimizing the time between sedation/
GA induction and scanning will reduce this but if under
GA then manual ventilation of the lung to reduce atelec-
tasis may be necessary. Contrast is generally not useful
for assessment of the lung (inflammatory and atelectic
lung share the same appearance) however it is particu-
larly useful for assessing the vasculature and soft tissues
of the thoracic wall. It also helps to identify pleural lining
which may be useful in pleural effusion cases.

ASSESSMENT

Assessment of the thorax should include assessment of
the trachea and the bronchi for evidence of collapse or
change within the structures. It should be possible to fol-
low each main bronchus to allow identification of each
lung lobe. The lung should then be assessed with the
same lung patterns used for thoracic radiographs. CT is
more sensitive than radiography so more subtle lesions
may become apparent. Following assessment of the lung
then the pleural lining, vascular and skeletal structures
and finally the muscles of the thoracic wall including the
diaphragm may be assessed. It should be noted however
that CT is generally not used as a first-line modality for
cardiac disease although it may be used to assess cardiac
structure with contrast.

This lecture will concentrate on some of the disease
processes seen in the thorax.



KEY LEARNING OBJECTIVES

m  Computed tomography (CT) is the gold standard for
thoracic imaging

m  Atelectasis should be minimized to avoid artefacts
on images

m  Contrastis not indicated when assessing lung

MULTIPLE CHOICE QUESTIONS

1. What size of metastatic nodules may be
detected on radiography?
(A) 2 mm (C) 4mm
(B) 3mm (D) 5mm
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2. What size of metastatic nodules may be
detected on CT?
(A) 2mm
(B) 3mm
(C) 4mm
(D) 5mm

3. What is the ‘classic’ appearance of
Angiostrongylus on CT?
(A) Generalixed interstitial pattern
(B) Generalixed alveolar pattern
(C) Peripheral alveolar pattern
(D) Bronchial thickening

Around the abdomen:
iNndications for
abdominal CT

Matthew Winter

INTRODUCTION

Radiography and ultrasonography have been the routine
screening tests of choice for decades in veterinary medi-
cine, and in many practices constitute a portion of the
minimum database for more complex work-ups. How-
ever, computed tomography (CT) is being used more
frequently for the evaluation of veterinary patients with
abdominal disease. Applications range from characteri-
zation of masses and staging neoplastic disease to evalu-
ation of patients that present with acute abdominal signs.

STAGING DISEASE

As discussed in a prior session, CT has been used with
increasing frequency to assess patients for neoplastic
metastases including the detection of nodules, osseous
lesions, generalized organomegaly, and lymphadenopa-
thy. The characterization of masses through evaluation of
size and distribution, as well as attenuation and enhance-
ment characteristics, provides critical information regard-
ing prognosis and response to therapy.

Characterization of masses is also useful for surgical
planning, and for identifying involvement of nearby struc-
tures and/or vascular invasion. CT assessment of splenic
masses has been reported with some features aiding in
distinguishing between benign and malignant splenic
masses. In the case of adrenal masses, specific imaging
features have been described that allow for accurate
characterization of masses as benign or malignant, and
may potentially allow for the distinction between phaeo-
chromocytoma and adenocarcinoma.

ACUTE ABDOMEN

More recently, the utility of CT for the evaluation of
patients with suspected intestinal obstruction has been

described. Specifically, the accuracy of CT was compared
to that of radiography and ultrasonography. The accuracy
of CT was found to be slightly better than that of ultra-
sonography, especially when the operator dependence
of ultrasonography is factored in. In addition, CT is rapid,
and can typically be performed with sedation. For the
evaluation of gastrointestinal obstruction, contrast was
not necessary, but will likely provide additional informa-
tion depending on the ultimate diagnosis (i.e. luminal
foreign body vs. intestinal mass/neoplasia).

Pancreatitis cases can also be imaged via CT. Com-
plete sonographic evaluation of the pancreas is often not
possible due to the presence of gas in intestinal seg-
ments or hyperattenuating fat. CT is not limited by these
factors, and can often provide a complete assessment
of the pancreatic parenchyma and regional lymph
nodes. CT has also proven valuable in the identification
of pancreatic neoplasms, including insulinomas.

GENITOURINARY TRACT

CT, as well as other techniques of more direct visualiza-
tion, has supplanted the excretory urogram for evalua-
tion of the urinary tract. CT excretory urography can be
critical to evaluating renal function, ureteral patency,
ureteral course and the trigone in cases of urinary
incontinence, stranguria or dysuria. While these studies
can be technically demanding, they can reveal much
about abnormalities in urinary tract anatomy and
pathophysiology.

VASCULAR LESIONS

Perhaps one of the most common applications of CT in
the abdomen is for the evaluation and characterization of
portosystemic vascular anomalies using CT angiography.
Since the early 2000s there have been many researchers
that have described the CT imaging features of portosys-
temic shunts, arteriovenous fistulas and other vascular
malformations. Properly acquired studies obtained dur-
ing the different phases of enhancement (arterial, portal
and venous) can yield images with detailed vascular
anatomy. This information is often used for surgical plan-
ning or for planning other interventional procedures.
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CONCLUSION

While there are many uses for CT in the abdomen, the
studies listed above and extrapolations thereof constitute
the majority of our abdominal CT caseload. These are
key questions that can be answered with a properly
planned and executed CT examination.

KEY LEARNING OBJECTIVES

m  Computed tomography (CT) is excellent for the
evaluation of the acute abdomen

B Portosystemic shunts can be accurately detected
and characterized using CT angiography

m  CTiscritical for characterization of masses, surgical
planning and staging neoplastic disease

MULTIPLE CHOICE QUESTIONS

1. What can CT be used to distinguish accurately?

(A) Adrenal adenomas from adrenal
adenocarcinomas

(B) Pancreatic adenocarcinoma from
pancreatitis

(C) Hepatocellular carcinoma from
hepatoma

(D) Intestinal adenocarcinoma from
lymphoma

2. Which of the following is true as it pertains to

the accuracy of CT in the diagnosis of

gastrointestinal obstruction?

(A) CTis not as good as ultrasonography

(B) CTis not as good as radiography

(C) CT is better than ultrasonography

(D) CT is operator dependent

3. Accurate characterization of portosystemic
vascular anomalies requires assessment of
how many vascular phases? Which are they?
(A) 3: arterial, capillary, venous
(B) 2: arterial and venous
(C) 1:venous
(D) 3: arterial, portal, venous

A headache or a pain
iNn the neck? Head
and neck CT

Chris Warren-Smith

Computed tomography (CT) eliminates superimposi-
tion and within the head this allows far superior evalua-
tion of the nasal chambers, frontal sinuses and the soft
tissues of the head compared to conventional radiogra-
phy. CT may also be used to evaluate the cranial vault
although it is worth noting that magnetic resonance
imaging (MRI) remains superior to CT for evaluating the
brain. CT can be considered for assessment of nasal
disease for differentiating neoplasia from infectious and
inflammatory disease, diseases of the larynx, salivary
glands and lymph nodes and for assessment of dental
changes.

For scanning the head, a bone and soft tissue recon-
struction should be performed with slice thickness of
2 mm for soft tissue and a thickness of 1.5 mm or less for
the bone reconstruction (Figure 1). Generally, pre- and
post-contrast images are advised, with only soft tissue

reconstructions required post contrast. When scanning the
brain, noise should be minimized by using thicker recon-
structions, typically 3 mm (small dogs and cats) to 5 mm in
larger patients. Sequential rather than helical scanning may
also result in better images for the brain, although helical
scanning is preferred for all other structures.

CT of the spine is particularly useful in patients with
trauma, where the speed of CT and the bone detail is
ideal for fracture detection while being able to keep the
patient immobilized. This is particularly true for the neck.
Other conditions where CT can be useful include atlanto-
axial subluxation, discospondylitis and some mineralized
discs. CT is also useful for assessment of the thyroid
glands, lymph nodes and muscles of the neck and also
for stick injuries and tracking foreign bodies.

KEY LEARNING OBJECTIVES

m  Computed tomography (CT) is superior to
radiography due to the lack of superimposition, thus
improving sensitivity and specificity for lesions
particularly in the nasal cavity

m  Magnetic resonance imaging (MRI) remains superior
to CT for assessing the brain

m  Contrast administration must be performed for
any soft tissue disease assessment in the head
and neck

Head (general) 130 220 15s
Brain sequence 130 270 15s
Neck (soft tissue) 130 130 10s

Figure 1: Protocol suggestions for the head and neck

[ 92 ] BSAVA CONGRESS 2019 PROCEEDINGS

7.2 mm

0.6 mm 1.5 mm bone, 2 mm soft tissue
0.6 mm 3 mm
1.2 mm 2-3mm



MULTIPLE CHOICE QUESTIONS

1. When performing a CT scan for assessment of
the brain which setting modification is correct?
(A) Decrease mAs
(B) Decrease kV
(C) Increase slice thickness
(D) Increase table movement speed

2. Which of the following features is specific to
Asperqillus?

BSAVA
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(A) Turbinate loss

(B) Sinus fluid

(C) Nasal septum loss
(D) Bone hyperostosis

3. What is the sensitivity of CT for wooden foreign
bodies?
(A) 59%
(B) 69%
(C) 79%
(D) 89%

Give the dog a bone:
orthopaedic CT

Chris Warren-Smith

Computed tomography (CT) offers very fine detail which
makes it an ideal modality for orthopaedic imaging. CT
should be used for assessment of the skeletal structures
but it remains useful for soft tissue imaging where it can
detect subtle mineralization and swelling. However,
magnetic resonance imaging (MRI) remains the gold
standard for muscular imaging and, in particular, for eval-
uation of synovial changes and ligaments. Ultrasonogra-
phy may also be considered. It is also worth noting that
CT is a useful adjunct to, rather than a replacement for,
conventional radiography and is not appropriate in all
situations.

As part of the assessment of skeletal structures,
multiplanar reconstructions should be used particularly
when assessing joints, as subtle lesions may only
become apparent when viewed from different angles
(for example, osteochondrosis dissecans (OCD) in the
elbow joint). Ideally these should be reconstructed from
the original raw data on the CT reconstructor itself, as
this will give the best image detail when isotropic voxels
are used in the original scan protocol. Scanning proto-
cols should therefore be with the thinnest possible

slices, with an overlapping reconstruction (Figure 1).
However, the trade-off is that a large number of images
are generated and there is excess stress on the tube
head so this should be tempered against the length of
the scan range. It is also worth considering the potential
long-term effects of radiation, as typically these patients
may be young, especially those with developmental
disease.

It is important to keep the field of view as small as
possible to optimize image detail. Contrast administra-
tion should only be used when soft tissues are being
assessed.

The other advantage of multiplanar reconstruction is
for assessment of limb deformities such as femoral varus
or angular limb where it allows assessment and meas-
urement of the degree of deformity. Three-dimensional
(3D) models may also be generated from the CT data
using surface rendering from viewing software, to allow
3D printing to be performed (note these are typically
exported as .stl files). Slices should be less than or equal
to 1 mm for 3D printing.

KEY LEARNING OBJECTIVES

m  For best assessment of bone slices of 1 mm or less
should be acquired

m  Evaluation of joints should involve examination in
multiple planes using post-scanning reconstruction

m  Field of view should be minimized at all times for the
best spatial resolution

kV Rotation | Pitch | Detector | Reconstruction
time size

Joints 15s 0.75

Large range scanning 130 190 0.6s 0.85
(e.g. angular limb)

Figure 1: Protocols for orthopaedic CT

0.6 mm 1 mm for soft tissue
<1 mm for bone
0.6 mm 2 mm bone and soft tissue for general viewing

<1 mm for 3D reconstruction
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MULTIPLE CHOICE QUESTIONS

1. Contrast administration would be indicated for
which of the following conditions?
(A) OCD
(B) Panosteitis
(C) Neoplasia
(D) Fractures

2. CT would NOT be indicated for which of these
conditions?

(A) Elbow dysplasia
(B) Gastrocnemius contraction
(C) Angular limb deformity
(D) Hip dysplasia
3. What slice thickness is most appropriate for 3D
model printing?
(A) 0.75mm
(B) 1.5mm
(C) 3mm
(D) 5mm

Could |, should |,
would 1?7 When can
| use spinal CT7?

Matthew Winter

INTRODUCTION

The utility of computed tomography (CT) for evaluation
of the spine is fraught with challenges, however CT
remains an excellent test when applied in appropriate
circumstances to appropriately chosen patients. Most of
the controversy stems from the accuracy of CT relative to
CT myelography and magnetic resonance imaging (MRI)
applied in cases of thoracolumbar myelopathy. To be
sure, these tests are often chosen for different reasons
and have different availability.

For example, radiography and myelography had
been the mainstay for evaluation of intervertebral disc
disease and spinal cord compression in veterinary
patients for decades. CT and CT myelography enabled
better visualization of the spinal cord and subarachnoid
space as well as the surrounding components of the
canal. Still, CT does not provide the level of contrast res-
olution that is available with MRI, and therefore evalua-
tion of the spinal cord parenchyma can be less accurate.
In addition, MRI may be less available in your area. Also,
many veterinarians are not skilled in myelographic
techniques. Technical errors and complications during
intrathecal injection can result in a non-diagnostic study.

THORACOLUMBAR MYELOPATHY

For chondrodystrophic breeds, CT alone can provide
accurate information regarding the location and severity
of a bulging, protruding or extruded mineralized disc.
Some authors describe an increase in sensitivity and
specificity with the addition of intravenous contrast, and
clearly the addition of myelography can often help iden-
tify the most compressive lesions. It can be challenging
to sort out the clinical significance of extradural com-
pressive lesions when more than one is present, and
separating chronic from acute protrusions can also be
difficult. In these cases, it may be necessary to add
additional testing, either with CT myelography or MRI.
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CERVICAL SPONDYLOMYELOPATHY

The utility of CT for the diagnosis and characterization
of the multiple forms of cervical spondylomyelopathy
has been well documented. CT provides excellent
information regarding morphology of the vertebrae, the
vertebral canal, the articular facet joints and vertebral
alignment. Characterization of degenerative changes,
vertebral canal narrowing and subluxation can be done
quickly and easily with CT. As mentioned above, changes
in spinal cord integrity are not easily assessed with CT,
and the addition of MRI to the diagnostic imaging arsenal
may be necessary for complete assessment.

TRAUMA

Traumatic injury to the vertebral canal can be assessed
quickly and easily with CT. A CT examination can reveal
fractures, subluxations and luxations that may result in
spinal cord trauma. Although the integrity of the spinal
cord cannot be directly assessed, indirect information
regarding changes in vertebral canal diameter, altera-
tions in intervertebral foramen diameter, and indirect
assessment of the soft tissue/ligamentous structures
responsible for stabilization (as in atlantoaxial subluxa-
tion) can be performed. Acommon use of CT is to evalu-
ate trauma patients quickly to determine the severity and
location of fractures that may affect the axial skeleton
and the central nervous system.

DISCOSPONDYLITIS

The imaging findings associated with discospondylitis
have been welldescribed, although few reports describe
the widespread use of CT for the diagnostic evaluation of
discospondylitis. This is likely to be due to the fact that
this lesion is readily diagnosed via radiography and
advanced imaging is often unnecessary. While the sensi-
tivity and specificity of CT in the diagnosis of discospon-
dylitis has not been reported, CT provides an accurate
assessment of aggressive osseous changes that accom-
pany this disease process.

NEOPLASIA, INFECTION, INFLAMMATION

In older patients in which the potential for neoplastic
spinal cord diseases may be greater, CT may not provide
enough information. Contrast enhancing lesions may be
detected on post-contrast studies, and aggressive lesions



involving the osseous structures of the vertebral column
may also be welldescribed by CT. In cases that involve
infection other than discospondylitis, inflammation such
as meningoencephalomyelitis of unknown origin, or
vascular insult such as fibrocartilaginous embolic
myelopathy, CT is much less useful.

CONCLUSION

The success of CT in evaluation of spinal disease is com-
pletely dependent on case selection. The decision to use
CT should be made based on the patient’s signalment,
history and clinical signs, which will significantly influ-
ence the value and utility of the examination and will help
you and your clients manage expectations with regard to
imaging results.

KEY LEARNING OBJECTIVES

m  The utility of computed tomography (CT) in
evaluating cases of thoracolumbar myelopathy is
careful patient selection

m  CTis an excellent test for chondrodystrophic breeds
with signs of acute myelopathy

m  CT, contrast CT and CT myelography are excellent
tests for many cases of thoracolumbar myelopathy,
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but may not provide information regarding the
integrity of the spinal cord

MULTIPLE CHOICE QUESTIONS

1. Which of the following CANNOT be assessed
well using CT?
(A) The vertebrae
(B) The intervertebral disc spaces
(C) The spinal cord
(D) The articular facet joints

2. Which of the following diseases CANNOT be
diagnosed with CT?
(A) Mineralized intervertebral disc extrusion
(B) Meningoencephalomyelitis of unknown
origin
(C) Discospondylitis
(D) Cervical spondylomyelopathy
3. Why is CT myelography performed less
frequently than contrast-enhanced CT?
(A) Itisn't very useful
(B) Itisn't necessary
(C) It can be technically challenging
(D) Itis often contraindicated
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Tracking foreign
bodies: a review of
imaging technigues
Francisco Llabrés Diaz

The main question is which imaging modality to use
and, if several modalities are to be used, in which order.
Four main scenarios are regularly seen.

GRASS SEEDS AND OTHER TRACKING
FOREIGN BODIES

If the clinical signs are recent and the location of the sus-
pected foreign body is superficial, ultrasonography can
be used to diagnose the foreign body and to attempt
retrieval. The presence of a hypoechoic/anechoic sur-
rounding abscess and/or discharge sinus will aid the
identification. Use forceps (haemostatic, crocodile or
endoscopic) for retrieval.

Foreign bodies causing retroperitoneal/sublumbar
infection will mostly benefit from the use of advanced
imaging, particularly if chronic. Computed tomography
(CT) allows the assessment of the lung fields in case
the foreign body travelled through the bronchial tree.
Magnetic resonance imaging (MRI) may make the evalu-
ation of the extension of the infection easier (iliopsoas
musculature, vertebral column and vertebral canal).

PENETRATING INJURIES

These occur particularly as oral, oropharyngeal and
thoracic inlet injuries. In this scenario, CT tends to be
recommended. Although radiography can detect air
within the soft tissues, CT will offer more detailed evalu-
ation of the original injury and extension of any associ-
ated changes, helpful for surgical planning/retrieval.

OESOPHAGEAL FOREIGN BODIES

Radiography is the preferred modality in this situation.
The oesophagus sits very much at midline, and therefore
it would be expected to be very central on a dorsoventral
projection.

GASTROINTESTINAL FOREIGN BODIES

The author prefers ultrasonography over radiography
in this situation. Ultrasonography allows not only the
detection of dilated intestinal loops but also evaluates
the intestinal contents and the appearance of the wall
(reaction or ulceration).

When ultrasonography is not available, and with
more widespread access to teleradiology, other modali-
ties are being regularly used. Pneumocolonography can
be used to ascertain whether a dilated intestinal loop
corresponds to colon or small intestine. The latter would
support a mechanical obstruction.

Itis the unusual and convincing relative focal dilation
of small intestinal loop(s) when compared to the remain-
ing loops (dual population radiographic pattern) which
should raise suspicion for mechanical obstruction rather
than a particular radiographic measurement.

KEY LEARNING OBJECTIVES

m  Advanced imaging is likely to be useful in most
situations. Judicious use of radiography and
ultrasonography, however, can be practical and
financially viable

m  Factors to consider when choosing an imaging
technique: financial considerations; chronicity; swift
access to the technique and expertise on image
interpretation

®  Macerated or small remnants of a foreign body will
be difficult to detect irrespective of the chosen
technique

MULTIPLE CHOICE QUESTIONS

1. What is the typical appearance of a grass seed
on ultrasonography?
(A) An echogenic continuous linear structure
(B) An interrupted anechoic curved structure
(C) A fusiform echogenic structure
(D) Grass seeds are not visible on
ultrasonography
2. Which statement about evaluation of a
radiograph in a case of a large oesophageal
foreign body is TRUE?
(A) Itis limited to diagnosing the foreign body
(B) Itis nota good choice of technique
(C) Can only help if the foreign body is
surrounded by oesophageal gas
(D) Can diagnose aspiration pneumonia/
mediastinitis
3. Which of these results for the width of a
distended loop would support an intestinal
obstruction on radiography?
(A) Greater than 0.5 the diameter of the aorta
in cats
(B) Greater than proximal femur width in cats
(C) Greater than 1.2 times the height of L2
vertebral body in dogs
(D) Greater than 1.6 times the height of L5
in dogs
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Foreign bodies of
the head

Jonathan Bray

NASAL FOREIGN BODIES

The nose has a limited repertoire of clinical signs, and
many nasal diseases present with an identical clinical
picture making differentiation on clinical examination
alone difficult. Reverse sneezing is an important condi-
tion to recognize. Reverse sneezing is caused by spasms
of the nasopharynx and is typified by violent, paroxysmal
inspiratory effort. Reverse sneezing accurately localizes
the site of irritation to the nasopharynx and diagnostic
investigation should therefore focus more specifically on
this region. Many foreign bodies lodge in the nasophar-
ynx, after being regurgitated or coughed up following
inadvertent ingestion/inhalation.

Definitive analysis of nasal disease is best achieved
with a combination of computed tomography (CT) and
nasal endoscopy. Most foreign bodies can be removed
via either of the nostrils, or from behind the soft palate,
but the first challenge is to achieve a good visualization
of the offending item.

RETROBULBAR FOREIGN BODIES

Foreign bodies may enter the orbit through the conjunc-
tiva or the roof of the mouth. Grass awns are commonly
implicated, but sharp pieces of bone or wood are also
possible causes. Sometimes, infection is introduced as a
penetrating injury only, and no residual foreign material is
present.

Dogs with orbital foreign bodies may present with
some degree of exophthalmos, protrusion of the third
eyelid, and severe pain on opening of the mouth. Pyrexia
and systemic malaise may be present. Possible differ-
entials include neoplasia, tooth root abscessation or
trauma. Investigations will include imaging, and either
ultrasound or CT will enable evaluation of the area.

If an abscess is diagnosed, drainage and antibiotic
therapy are indicated. To establish drainage, make an
incision with a blunt haemostat into the mucous mem-
brane over the swollen area behind the fourth premolar
tooth. The wound should be left open to allow for further
drainage.

If a foreign object is identified, surgical exploration
of the orbit may be required. CT images will assist with
planning. In most instances, adequate exposure can be
achieved by a combined dorsal and lateral approach, with
access improved with removal of the zygomatic arch.

PHARYNGEAL STICK INJURIES

Penetrating injury of the oropharynx is most commonly
due to impact from a stick. While oral injuries can occur
to a dog when carrying or chewing sticks, more severe
injuries are seen when the stick is thrown by the owner.
In these cases, the dog may run onto the stick at speed,
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or there may be a violent tussle between two dogs. This
more severe impact can cause extensive penetrative
trauma to the tongue, pharynx and oesophagus. Frag-
ments of wood or large pieces of stick may break off and
become embedded, and the tissue planes of the neck
and mediastinum can become heavily contaminated
with organic debris and bacteria.

Although stick injuries are often observed by the
owner, the full extent of injury may not always be appre-
ciated. In these cases, life-threatening sepsis can develop
within a few days. If the original contamination was
not overwhelming, a more chronic draining sinus may
develop.

If a stick injury is suspected, it is important to thor-
oughly inspect the sublingual region, caudal oropharynx,
soft palate and hard palate. Lesions may not be penetrat-
ing. Cervical and thoracic radiography is useful to look
for the presence of free gas within the cervical tissue
planes. It is unlikely that a foreign body will be identified,
unless outlined by gas.

If a penetrating oropharyngeal lesion is identified
and/or gas is observed within the cervical tissue planes then
prompt ventral midline cervical exploration is essential.

KEY LEARNING OBJECTIVES

m  Recognize the clinical signs that may suggest
foreign body penetration of the nasal, oral or
pharyngeal tissues

B Understand the importance of coaxial imaging, and
other imaging modalities, to assist with diagnosis
and localization of the foreign body

m  Recognize the variety of presentations for
pharyngeal stick injuries, and the potential for
life-threatening sepsis to develop

MULTIPLE CHOICE QUESTIONS

1. Why is reverse sneezing an important clinical

sign to recognize?

(A) Itis characteristic for a blade of grass
being stuck in the nose

(B) It helps localize the site of irritation to the
nasopharynx

(C) Clients find it very distressing

(D) Itis potentially life-threatening for the dog

2. Which of the following statements about
retrobulbar abscesses is INCORRECT?

(A) They may be caused by penetrating
wounds from the oral cavity or the
conjunctiva

(B) They are always associated with residual
foreign material that needs to be removed

(C) Tumour extension from the nasal cavity
may require a CT scan to diagnose with
confidence

(D) Severe haemorrhage may occur if blind
probing of the retro-orbital cavity from the
oral cavity is performed with sharp
implements
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3. Why can stick injuries to the oral cavity be
life-threatening?
(A) The dog is unable to eat properly due to
local swelling
(B) There is a risk of laryngeal obstruction due
to oedema

(C) Bacterial contamination of the cervical
tissues can lead to sepsis and
mediastinitis

(D) Treatment is often expensive
so the owners may elect
euthanasia

Endoscopic
management of
foreign bodies

David Walker

Endoscopic foreign body removal in dogs and cats pri-
marily involves removal of objects from the oesophagus,
stomach, nose, nasopharynx and the larger airways.
Some objects are relatively simple to remove with the
correct equipment, whilst others prove to be a significant
challenge.

Oesophageal foreign bodies are usually bones and
they typically lodge at the thoracic inlet, heart base or
hiatus. They are considered to be an emergency and
should be removed as soon as the patient is stable to
reduce the risk of perforation. They can be removed with
the help of endoscopy or fluoroscopy, although the
author prefers the former. Endoscopy has the advantage
that the oesophageal mucosa can be assessed for dam-
age. Large, rigid grasping forceps are passed alongside
the endoscope and the foreign body is firmly grasped;
care must be taken not to grasp the oesophageal wall.
The foreign body is gently manipulated and if movement
is evident it is withdrawn. If a bone foreign body has to be
manipulated into the stomach, it will be rapidly digested
and gastrotomy is not required. It is important to remem-
ber that the aborad side of the foreign body may be sharp
and could damage the mucosa. Oesophagotomy is very
rarely required. The major complications associated with
oesophageal foreign body removal are perforation and
stricture formation secondary to oesophagitis.

Oesophageal fish hooks sometimes present a chal-
lenge. It is always worth checking under the tongue for
fishing line and it is useful not to cut the line as it is some-
times helpful during manipulation. Fish hooks normally
need to be pushed aborally to disengage them from the
oesophageal wall. A small hole is left but there are rarely
any complications. The point of the hook needs to be
facing aborally for removal.

Many gastric foreign bodies can be removed endo-
scopically avoiding the morbidity associated with gastro-
tomy. Various instruments are available for use through
the working channel of the endoscope.

The most common airway foreign objects in the
author’s practice are large ears of wheat and grass awns.
These foreign bodies tend to cause acute or chronic
coughing and may cause only minor or no radiographic
change. Stones, teeth and food are other reported airway
foreign bodies. Different retrieval forceps can be used
through the working channel of the endoscope depending
on the type of foreign body.

KEY LEARNING OBJECTIVES

m  Have an understanding of the range of instruments
available for foreign body removal

m Have an understanding of the risks and
complications associated with foreign body removal
related to the site of the object

m  Be able to make appropriate decisions with regards
to which cases can be managed within your
practice

MULTIPLE CHOICE QUESTIONS

1. Which of the following breeds are over-
represented with regards to oesophageal and/
or gastric foreign bodies?

(A) Affenpinscher and German Wirehaired
Pointers

(B) Afghan Hounds and Shetland Sheepdogs

(C) Labrador Retrievers and Australian Cattle
Dogs

(D) West Highland White Terriers and Bernese
Mountain Dogs

2. Although, relatively uncommon, what is the
major complication seen following
oesophageal foreign body removal?

(A) Peri-oesophageal abcessation
(B) Oesophageal perforation

(C) Oesophageal stricture

(D) Respiratory arrest

3. Which of the following would be the most
appropriate endoscopic instrument with which
to remove a stone gastric foreign body?

(A) Alligator jaw forceps

(B) Four wire basket forceps
(C) Rat tooth forceps

(D) Snare (30 mm)
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'For the chop': surgical
Management of
thoracic and abdominal
foreign bodies

Georga Karbe

Foreign bodies (FB) found in the thoracic or abdominal
cavities can be inhaled, ingested or penetrate from exter-
nally. Ingested FB can lead to obstruction, organ tissue
necrosis and perforation. Perforation of the oesophagus
or gastrointestinal tract can result in generalized infec-
tion of the thoracic (pyothorax) or abdominal cavity
(peritonitis). Inhaled foreign material may result in
abscess formation within the pulmonary parenchyma or
pleural space. This presentation will review preoperative
assessment, emergency stabilization, surgical treatment
and postoperative management using case examples.

THORACIC FOREIGN BODIES

Inhaled grass seeds or other foreign material can become
lodged within the lower airways where they present a
nidus for infection. Patients will present with an acute or
chronic cough and/or generalized malaise. Often a single
consolidated lung region can be seen on thoracic imag-
ing. Purulent material may be seen within the affected
bronchus on bronchoscopy.

Endoscopic retrieval of bronchial FB may be possible
unless the material has become lodged in the smaller,
peripheral airways. Surgical removal of the affected lung
region is often indicated. Ruptured pulmonary abscesses
or extrapulmonary pleural abscesses require surgical
treatment either via median sternotomy, lateral thoracot-
omy or thoracoscopy.

In some instances, thoracic foreign bodies can
migrate through the diaphragm into the abdomen or
retroperitoneal space. Conversely, ingested foreign
bodies can penetrate from the abdomen through the
diaphragm into the thorax.

Intrathoracic oesophageal FB that cannot be
retrieved via endoscopy will require surgical intervention.
Oesophageal surgery carries a high risk of postoperative
complications and patients must receive water and food
via a gastrostomy tube exclusively while the oesophagus
heals for a minimum of 10-14 days. Following thoracic
exploration, a chest drain(s) is placed so that postopera-
tive fluid and air production can be monitored. Broad-
spectrum antimicrobial therapy is administered and
adjusted based on culture results. Supportive care with
intravenous fluids and analgesia is continued based on
the status of the patient.

ABDOMINAL FOREIGN BODIES

Patients with ingested abdominal FB often present with
an acute onset of vomiting, anorexia and lethargy. On
physical examination, abdominal pain and evidence of
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dehydration are commonly found. Abdominal imaging
and routine blood screening are necessary to diagnose
and stabilize the patient prior to surgical intervention.
Gastric FB can often be removed via endoscopy, whereas
surgical intervention is required when material has
moved out of the stomach and/or when organ perfora-
tion is suspected. The entire abdominal cavity and organs
must be thoroughly evaluated via a standard ventral
midline laparotomy. Gastrotomy, enterotomy and/or
enterectomy may be required to remove obstructive FB
and remove necrotic intestinal segments. Once material
has passed into the colon, surgical intervention is not
generally recommended.

Postoperatively, patients are offered food by mouth
as soon as they have fully recovered from anaesthesia,
early (within 24 hours) enteral nutrition is known to
improve patient outcome. Supportive care is continued
based on the status of the patient. The use of antimicro-
bials is indicated in patients with peritonitis, however not
all patients undergoing gastrointestinal surgery require
postoperative antimicrobials.

KEY LEARNING OBJECTIVES

m l|dentifying foreign bodies in the abdomen and
thorax

m  Surgical treatment for foreign body removal

B Postoperative management

MULTIPLE CHOICE QUESTIONS

1. Which of the following is NOT a recommended
treatment option for patients with thoracic
foreign bodies?

(A) Endoscopy

(B) Thoracoscopy

(C) Thoracic explore via median sternotomy

(D) No intervention needed, medical
management only

2. Which of the following is TRUE regarding

oesophageal surgery?

(A) Patients should be fed by mouth within the
first 24 hours after surgery

(B) The oesophagus heals quickly and
generally without complications

(C) Patients must receive water and food
exclusively via gastrostomy tube

(D) Patients must receive food exclusively via
gastrostomy tube, water can be offered by
mouth

3. Which of the following is FALSE regarding
gastrointestinal surgery?

(A) Postoperative antibiotics are
recommended in all patients following
gastrointestinal surgery

(B) Foreign bodies in the colon do not
generally require surgery

(C) Postoperatively patients should be offered
enteral nutrition within the first 24 hours

(D) Foreign bodies in the stomach can be
retrieved via endoscopy
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Fantastic foreign bodies and how to find them!

Needle in a haystack:
dealing with tracking
foreign bodies

Georga Karbe

Foreign bodies (FB) such as grass awns, grass seeds and
sticks are known to enter the body most commonly
through smallwounds in the extremities or the oropharynx.
Foreign bodies will frequently migrate away from the point
of entry, resulting in swelling, pain and chronic draining
tracts either near or distant to the entry site. Clinical signs
often improve with antimicrobial therapy, but recur once
treatment has been discontinued. This presentation will
discuss diagnostics, surgical management and common
pitfalls when treating migrating foreign bodies.

Patient signalment, history as well as temporary
response to antimicrobial treatment may often arouse
suspicion for migrating FB. Commonly, owners report
coughing, gagging or ptyalism after their dog was seen
playing with a stick or note lameness or excessive licking
of a paw or other body part. Foreign bodies have been
reported to track into the sublumbar musculature and the
flank as well as into the pericardium or spine. Imaging
such as ultrasonography, computed tomography (CT) or
magnetic resonance imaging (MRI) scans are helpful in
locating the FB and for surgical planning. If present, drain-
ing tracts can be probed, however this is often insuffi-
cient, and a wide surgical exploration and debridement
are required. It is not uncommon for the foreign material
not to be found on surgical exploration. This may in part
be due to the body’s natural response of abscess forma-
tion and phagocytosis of these materials, making the FB
unidentifiable. Wide surgical debridement of all infected
tissues is therefore recommended, as it can be assumed
that these tissues contain the FB. The removed tissues are
submitted for culture and histopathology and treatment is
adjusted based on these results.

Recurrence is the most common complication fol-
lowing FB removal/exploratory surgery. Recurrence can
be seen within a few weeks or months after surgical
treatment. Patients will present with similar signs
although the swelling or draining tract may have moved
away from the surgical area. Repeat imaging and explo-
ration are recommended. Multiple surgeries may be
required in some patients.

KEY LEARNING OBJECTIVES

m  Possible behaviour of migrating foreign bodies
m  Surgical planning and treatment
m  Dealing with postoperative recurrence

MULTIPLE CHOICE QUESTIONS

1. How will patients with migrating foreign
bodies commonly respond to antibiotic
therapy?

(A) Clinical signs are unchanged

(B) Clinical signs worsen initially and then
resolve once treatment is discontinued

(C) Clinical signs improve initially then recur
once treatment is discontinued

(D) Patients with foreign bodies should not be
treated with antibiotics

2. What reaction do foreign bodies cause in
the body?
(A) Autoimmune reaction
(B) Allergic reaction
(C) Abscess formation
(D) Neurogenic reaction
3. What is the most common complication
following migrating foreign body surgery?
(A) Recurrence
(B) Pancreatitis
(C) Bleeding
(D) Pneumothorax

The recurrent foreign
body: what to do next?

Jonathan Bray

Prior to the turn of this century, dogs with a draining sinus
would likely undergo a mean of 2.0 surgical procedures
(range, 1 to 5) before definitive resolution was achieved.
In some animals, their disease was never successfully
resolved and euthanasia was considered.

If you have got this far through this lecture series on
foreign body management, you will by now understand
the importance of coaxial imaging and elimination of the
nidus of infection to achieve complete resolution of the
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draining sinus. Therefore, if we assume that good first
principles have been followed, and the original nidus of
disease has been completely eliminated, the incidence of
persistently draining sinuses is now uncommon.

The incidence of the truly recurrent (i.e. a de novo)
foreign body is undocumented, but is likely to be extremely
low, and may be difficult to prove. With migrating grass
seeds being a relatively sporadic and random occurrence,
environmental and lifestyle circumstances are likely to
play a role.

Some dogs are prone to serial ingestion of inorganic
(e.g. toys, plastic wraps, sock etc.) or organic (e.g. bones,
corn cobs, etc.) material that may be a cause for intesti-
nal obstruction, and repeated exploratory laparotomy/
enterotomy. Such pica is largely considered to be a
behavioural problem and needs to be addressed as such.
There do not appear to be any medical reasons to explain



this behaviour, which is more common in the younger
animal.

There are, however, several conditions where recur-
rence of a foreign body could be considered a possibility,
due to the persistence or development of similar clinical
signs.

ADHESIONS

There are a few published case reports and some anec-
dotal examples of cases where adhesions from previous
intestinal surgery has led to episodes of partial or com-
plete obstruction of the bowel.

INTERDIGITAL FURUNCULOSIS
(INTERDIGITAL CYST)

Interdigital cysts can develop in many different breeds,
but the Bulldog breed seems particularly susceptible.
Interdigital cysts are rarely ‘cystic’, and are more typically
a pyogranulomatous inflammation. The lesion will
develop as an inflamed, nodular and irritable lesion on
the interdigital webbing. There may be discharge and
apparent sinus in the middle of the lesion, which may
raise the suspicion for a foreign body.

The aetiology of the interdigital cyst is not entirely
understood, and a variety of treatments have been pro-
posed to manage them.

DERMOID SINUS

Dermoid sinuses are located directly on the midline,
and have been reported on the nose, neck and spine.
Dermoid sinuses are caused by incomplete separation
of the skin and the nervous system during embryonic
development; the tube is lined with epithelium and hair
may also develop.

The depth of the defect varies, and the dermoid sinus
may extend into the tissue just beneath the skin or extend
deeper and terminate anywhere along the midline tissue
planes (usually distinct fascial layers). They can even
extend to the dura mater of the spinal cord in extreme
cases. In other cases, the dermoid sinus may be a blind-
ended sac beneath the skin; in these situations, deeper
abscessation can develop because drainage to the upper
surface of the skin is obstructed. This can greatly confuse
the clinical presentation.

Successful resolution of a dermoid sinus requires
complete removal of the abnormal tissue. This requires
a meticulous dissection. Computed tomography (CT) or
magnetic resonance imaging of the affected area is
always helpful to guide the dissection.

c%s’ﬁgrcu

KEY LEARNING OBJECTIVES

Recognize the potential for persistent draining
sinuses to be associated with conditions other than
migrating foreign material

Understand the development aetiology of dermoid
sinuses, and the importance of knowing their full
extent prior to surgical exploration

Appreciate the need for sound surgical technique to
reduce the potential for intra-abdominal adhesions,
which may be the cause of occult or overt clinical
signs later in life

MULTIPLE CHOICE QUESTIONS

1. When may recurrence or persistence of a

draining sinus occur?

(A) A foreign body was not located at the
original surgery

(B) A CT scan was not performed

(C) The animal lives near or is walked regularly
on grassy terrain

(D) An infective nidus persists after exploratory
surgery

2. Which of the following statements about
dermoid sinus is INCORRECT?

(A) Dermoid sinuses have been reported to
develop along the length of the spinal cord
and the nose

(B) Category IV sinuses can connect with the
spinal cord, with risk for infection
spreading to the central nervous system

(C) Dermoid sinuses may be occult, and not
manifest as a clinical disease until later
in life

(D) A contrast fistulogram should never be
performed as it may allow infective material
to be spread into the cerebrospinal fluid

3. Which of the following statements about
interdigital cysts developing in the interdigital
webbing of dogs is correct?

(A) They can be controlled with long courses
of antibiotics, soaking of the feet with
antiseptic solutions or immunosuppressive
medications

(B) Fusion podoplasty may be required for
salvage of severe cases

(C) Interdigital cysts develop due to ruptured/
inflamed hair follicles on the ventral skin
surface, with the inflammation tracking
dorsally

(D) All of the above
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How to get the most
from your neurological
examination

Steven De Decker

After performing a neurological examination, you can
answer the following questions: Does the animal have a
neurological disease? Which part of the nervous system
is affected? And sometimes you can determine the prog-
nosis. This Information is crucial for obtaining a reliable
list of differential diagnoses.

BASIC COMPONENTS OF THE
NEUROLOGICAL EXAMINATION

The neurological examination can be divided in the
hands-off and hands-on examinations. The hands-off
examination is of great importance and often reveals key
findings. The neurological examination is further divided
into seven components.

B Mentation and behaviour: progressively decreasing
levels of mentation are obtundation, stupor and
coma. Mentation can be decreased in forebrain
and brainstem disorders. Examples of abnormal
behaviour include circling, compulsive pacing and
head pressing. Abnormal behaviour is suggestive
of forebrain disease

m  Posture and gait: abnormalities in posture include
low head carriage, kyphosis, head tilt. Abnormalities
in gait include paresis, ataxia and lameness

m  Proprioception: proprioceptive deficits are a reliable
indicator for the presence of neurological disease.
Proprioceptive deficits can occur in forebrain,
brainstem and spinal disease

m  Cranial nerves: isolated cranial nerve deficits can
be associated with specific idiopathic conditions.
Certain combinations of cranial nerve deficits can
be suggestive for inner ear localizations, while
multiple cranial nerve deficits can occur in
brainstem or generalized lower motor neuron
disorders

m  Spinal reflexes: evaluation of spinal reflexes is
indicated to recognize lower motor neuron disease,
and to evaluate which spinal cord segment is
affected in animals with spinal disease

m  Spinal palpation: it is important to start with gentle
palpation when you suspect the presence of spinal
pain

m  Nociception: because this part of the examination
is unpleasant, evaluation of nociception or ‘pain
sensation’ should only be performed in paraplegic
and comatose animals

DETERMINING THE NEUROANATOMICAL
LOCALIZATION

The combination of clinical signs and findings of the
neurological examination is used to determine the
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neuroanatomical localization. This will consist of one of
the following: forebrain, cerebellum, brainstem, spinal
cord and neuromuscular.

m  Forebrain: clinical signs include seizures, decreased
mentation, abnormal behaviour and central
blindness. Additional neurological deficits include
decreased menace response, decreased response
after stimulation of the nasal mucosa and
proprioceptive deficits

m  Cerebellum: clinical signs include ataxia without
paresis, hypermetria, central vestibular disease and
intention tremors. Additional neurological deficits
include a decreased menace response

m  Brainstem: clinical signs include decreased
mentation, generalized ataxia, hemiparesis,
tetraparesis and vestibular disease. Additional
neurological deficits include proprioceptive deficits
and cranial nerve deficits

m  Spinal cord: clinical signs include a combination of
ataxia and paresis, spinal hyperaesthesia, and
bladder dysfunction. Additional neurological
deficits include proprioceptive deficits and
alterations in spinal reflexes

m  Neuromuscular: the hallmark of neuromuscular
disease is paresis without ataxia. Other clinical
signs include changes in voice and regurgitation.
Additional neurological deficits can include
decreased spinal reflexes and cranial nerve
deficits

KEY LEARNING OBJECTIVES

m  Learn the basic components of a practical
neurological examination

B Understand how a neuroanatomical localization
is obtained by using a combination of clinical signs
and neurological examination findings

m Learn how a reliable list of differential diagnoses
is constructed

MULTIPLE CHOICE QUESTIONS

1. Which statement is CORRECT about evaluating

spinal reflexes?

(A) Spinal reflexes are evaluated to determine
prognosis

(B) Spinal reflexes are evaluated to determine
the neuroanatomical localization

(C) Spinal reflexes are unaffected in
generalized lower motor neuron disease

(D) Spinal reflexes are decreased in brainstem
disease

2. Which statement is TRUE about proprioceptive

deficits?

(A) Proprioception is typically decreased in
cerebellar disease

(B) Proprioception is typically intact in
forebrain disease

(C) Proprioception is typically decreased in
spinal disease



(D) Proprioception is typically decreased in
animals with neuromuscular disease
3. Which statement is TRUE about forebrain
disease?
(A) Forebrain disease is the only
neuroanatomical localization associated
with abnormal behaviour
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(B) Forebrain disease is the only
neuroanatomical localization associated
with decreased mentation

(C) Forebrain disease is often associated
with ataxia

(D) Forebrain disease does not result in
proprioceptive deficits

Cerebrovascular
diseases: do dogs
nave strokes?

Richard LeCouteur

The term ‘cerebrovascular disease’ is defined as any
abnormality of the brain resulting from a pathological
process compromising its blood supply. Pathological
processes of the blood vessel include occlusion of the
lumen by a thrombus or embolus, rupture of a blood
vessel wall, lesion or altered permeability of the vessel
wall and increased viscosity or other changes in the
quality of the blood. A cerebrovascular accident (CVA),
also known as stroke, is the most common clinical pres-
entation of cerebrovascular disease, defined as a sudden
onset of non-convulsive and non-progressive focal brain
signs secondary to cerebrovascular disease.

CAUSES

From a pathological point of view, the lesions affecting
the cerebral blood vessels are divided into two broad
categories:

B Ischaemic stroke, resulting from occlusion of a
cerebral blood vessel by a thrombus or embolism,
depriving the brain of oxygen and glucose

m  Haemorrhagic stroke, resulting from rupture of a
blood vessel wall within the brain parenchyma or
subarachnoid space, causing bleeding into or
around the brain

CLINICAL SIGNS

In ischaemic or haemorrhagic stroke, it is the abruptness
with which the neurological deficits develop that is highly
suggestive of the disorder as being vascular. This event
is then followed by a plateau and then resolution of
the neurological deficit in all except the fatal strokes.
Worsening oedema can result in progression of neuro-
logical signs for 24-72 hours. Intracranial haemorrhage
can be an exception and cause rapid progressive onset
over a very short period of time. Clinical signs usually
improve after 24-72 hours due to a decrease in size of
the haematoma and oedema.

Neurological deficits usually refer to a focal anatom-
ical diagnosis and depend on the neurolocalization of

the vascular insult (telencephalon, thalamus, midbrain,
pons, medulla, cerebellum).

DIAGNOSIS

Initial evaluation of animals with suspected stroke should
focus on the differential diagnosis, including traumatic,
metabolic, neoplastic, inflammatory/infectious and toxic
encephalopathies. Fundus examination should be con-
sidered in all animals and may reveal tortuous vessels
(suggestive of systemic hypertension), haemorrhage
(suggestive of coagulopathy or systemic hypertension),
or papilloedema (suggestive of elevated intracranial
pressure (ICP)). Imaging studies of the brain (computed
tomography (CT), conventional and functional mag-
nestic resonance imaging (MRI)) are necessary to
confirm stroke, define the vascular territory involved,
determine the extent of the lesion, and distinguish
between ischaemic and haemorrhagic stroke. Imaging
studies are also necessary to rule out other causes
such as tumour, trauma and encephalitis. Once stroke is
confirmed, diagnostic tests focus on identifying an
underlying cause.

KEY LEARNING OBJECTIVES

m  Understand the causes and pathophysiology of
cerebrovascular diseases of dogs

B Recognize the clinical signs of cerebrovascular
diseases in dogs

m  Discuss diagnostic and treatment options for
cerebrovascular diseases in dogs

MULTIPLE CHOICE QUESTIONS

1. Which are reportedly the most common risk
factors for the development of brain infarction
in dogs?

(A) Phaeochromocytoma and lymphoma

(B) Essential hypertension and
hypoadrenocorticism

(C) Chronic renal failure and
hyperadrenocorticism

(D) Hypothyroidism and dilated
cardiomyopathy

2. Which drug has been shown to predispose
humans to ischaemic or haemorrhagic
infarction?
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(A) Amlodipine

(B) Phenoxybenzamine

(C) Phenylpropanolamine

(D) Furosemide

3. Which statement regarding the use of CT in

diagnosing ischaemic encephalopathies is

INCORRECT?

(A) CTis inferior to MRl in detecting ischaemic
infarction

(B) CT has demonstrated a sensitivity of 80%
in detecting ischaemic infarction within
24 hours after occurrence

(C) Acute haemorrhagic infarction tends to
result in hypodense lesions that are
difficult to detect

(D) Temporal changes in CT findings following
ischaemic infarction are similar to those of
MRI but differ based on time from infarct
to earliest detection

Poorly puppies:
neurological disease
N the young animal

Steven De Decker

Evaluating puppies with neurological disease is challeng-
ing. They can be considered uncooperative patients and
their body systems are still in development. Interpreta-
tion of diagnostic tests is complicated by the fact that
puppies are skeletally immature, and that the nervous
system is still developing. It is easy to understand that
congenital anomalies and infectious disorders should be
considered important differential diagnoses in puppies
with neurological signs. Important factors to take into
account are therefore the specific breed, general physi-
cal examination findings, health status of littermates,
vaccination status and country or region of origin. The
following disorders can be considered more common
causes of neurological disease in puppies.

HYPOGLYCAEMIA-INDUCED SEIZURES

This is one of the most common causes of seizures in
puppies and occurs most often in toy-breed dogs. This
cause of seizures should be immediately suspected in
every toy-breed puppy with acute onset seizures. Treat-
ment consists of administration of glucose.

HYDROCEPHALUS

This is the most common brain malformation. Although
every breed can be affected, it occurs most often in toy
and brachycephalic breeds. Affected dogs can have a
dome-shaped head. Although little is known about the
natural progression of this condition, selected cases can
be treated medically. Surgical treatment consists of
placement of a ventriculoperitoneal shunt.

THORACIC HEMIVERTEBRA

This condition typically affects 'screw-tailed’ brachy-
cephalic dogs. Hemivertebra can be associated with an
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abnormal dorsal (kyphosis) or lateral (scoliosis) curvature
of the spine. Although this condition can cause progressive
spinal cord dysfunction, it should most often be consid-
ered an incidental finding on diagnostic imaging studies.
Up to 94% of neurologically normal French bulldogs have
radiographic evidence of hemivertebra. Hemivertebra
are more likely associated with clinical signs when they
occur in Pugs and when they are associated with severe
kyphosis. Recent information suggests a poor response
to medical management, while surgical treatment is
technically challenging.

SPINAL ARACHNOID DIVERTICULA

This is probably the most clinically important spinal
malformation. This condition is characterized by a focal
dilatation of the subarachnoid space with progressive
accumulation of cerebrospinal fluid. The most common
locations are the cranial cervical vertebral column in
large-breed and the thoracolumbar vertebral column in
small-breed dogs. Pugs, French Bulldogs and Rottweilers
are predisposed to this condition. Medical management
results in 30% improvement, while surgery results in 80%
long-term improvement.

ATLANTO-AXIAL INSTABILITY

This condition most often affects toy-breed dogs and is
characterized by a dorsal and cranial displacement of the
axis relative to the atlas. It is often associated with abnor-
malities of the dens and failure of ligamentous support.
Excessive cervical flexion in a dog with atlanto-axial
instability can have devastating and even fatal conse-
quences. Selected cases can be treated medically, while
surgery is technically demanding.

STEROID-RESPONSIVE MENINGITIS AND
ARTERITIS

Affected animals have a typical clinical presentation
consisting of severe cervical hyperaesthesia, lethargy,
pyrexia and a stiff gait. Blood work often demonstrates a
leucocytosis and a diagnosis is confirmed by evaluation
of cerebrospinal fluid. Although relapses are possible,
most dogs respond favourably to a prolonged period of
corticosteroids.



KEY LEARNING OBJECTIVES

m  Understand why the neurological assessment in
puppies is often more complicated than in mature
dogs

B Become familiar of the most common neurological
disorders that affect puppies

B Learn how common neurological conditions are
diagnosed and treated in puppies

MULTIPLE CHOICE QUESTIONS

1. Spinal arachnoid diverticula most often occur
in which of the following?
(A) Labrador Retrievers and Pugs
(B) French Bulldogs and Labrador Retrievers
(C) German Shepherd Dogs and Rottweilers
(D) Pugs and French Bulldogs

2. Which statement is correct about
hemivertebra?

c%s’ﬁgrcu

(A) Medical management is associated with a
good prognosis

(B) Hemivertebra are more likely to result in
clinical signs when associated with severe
kyphosis

(C) Hemivertebra are more clinically relevant
in French Bulldogs compared to Pugs

(D) Hemivertebra occur rarely in
neurologically normal dogs

3. Which statement is correct about atlanto-axial

instability?

(A) Excessive flexion can have devastating and
even fatal consequences

(B) This condition most often affects
Rottweilers

(C) Most affected cases have a normal dens

(D) This condition is characterized by a caudal
and ventral displacement of the axis
relative to the atlas

Cervical
spondylomyelopathy
(‘Wobblers'): diagnosis
and treatment options

Steven De Decker

Cervical spondylomyelopathy or ‘wobbler syndrome’is a
complex, multifactorial, incompletely understood and
controversial neurological syndrome. It can be consid-
ered a collective term for disorders in which cervical
vertebral canal stenosis is caused by a combination
of soft tissue and bony structures. Two major forms
have been recognized: disc-associated (DA-CSM) and
osseous-associated cervical spondylomyelopathy
(OA-CSM). Clinical signs reflect those of a chronic and
progressive cervical myelopathy.

DISC-ASSOCIATED CERVICAL
SPONDYLOMYELOPATHY

This condition typically affects older (>7 years old) large-
breed dogs with the Dobermann being over-represented
in most studies. As the name suggests, caudal cervical
spinal cord compression is caused by chronic protrusion
of one or multiple intervertebral discs. The intervertebral
discs at C6-C7 and C5-C6 are most often affected. In up
to 50% of cases, multiple sites of spinal cord compres-
sion are observed. Other abnormalities that can be seen
are dorsal spinal cord compression caused by liga-
mentum flavum hypertrophy, and an abnormal position
and (mildly) abnormal shape of vertebral bodies.
Although the diagnosis can be made by myelography and
post-myelography computed tomography, magnetic

resonance imaging (MRI) is the imaging modality of
choice. A high prevalence of complications is seen when
myelography is used for the diagnosis of cervical spon-
dylomyelopathy. The application of traction studies has
been reported and can influence the choice of therapy.
The application of dynamic studies with the neck in
flexion and extension is more controversial and not
necessarily part of a standard diagnostic approach.

Treatment of DA-CSM is considered one of the most
controversial topics in veterinary neurology. Outcome
after medical management is guarded with several stud-
ies suggesting around 40% success rates. More than 20
surgical techniques have been and are being reported for
this technique. This large number of techniques reflects
the difficulty of treating this disorder and the fact that the
best surgical technique is yet unknown. The reported
surgical techniques can broadly be divided into three
categories:

m Direct decompressive surgery by a ventral slot
procedure

m  Distraction—stabilization techniques

®  Motion preservation techniques by artificial disc
implants

Although most authors claim a success rate of 75%,
up to a quarter of successfully treated cases will develop
clinical signs at an adjacent intervertebral disc space. This
is referred to as ‘adjacent segment disease’.

OSSEOUS-ASSOCIATED CERVICAL
SPONDYLOMYELOPATHY

This condition typically affects young adult (often 18 to
24 months of age) giant breeds, such as the Great Dane.
As the name suggests, spinal cord compression is caused
by bony structures. The predominant cause of cervical
spinal cord compression is degeneration and hypertro-
phy of articular processes. In up to 85% of cases, multiple
sites of spinal cord compression are seen at the time
of diagnosis. Other abnormalities that can be seen are
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ligamentum flavum hypertrophy and hypertrophy of the
dorsal lamina. MRI is the diagnostic modality of choice.
Little is known about the results of medical management.
Surgical treatment typically consists of a (continuous)
dorsal cervical laminectomy. Although long-term out-
come can be favourable, up to 80% of dogs experiences
early postoperative neurological deterioration.

KEY LEARNING OBJECTIVES

®  Understand the difference between disc-associated
(DA-CSM) and osseous-associated cervical
spondylomyelopathy (OA-CSM)

m  Understand the different treatment options for
DA-CSM and OA-CSM

B Be aware of the prognosis and most common
complications after surgical treatment for DA-CSM
and OA-CSM

MULTIPLE CHOICE QUESTIONS

1. Which statement is correct about
disc-associated cervical spondylomyelopathy?
(A) It most often affects young mature
giant-breed dogs

(B) Computed tomography is the diagnostic
method of choice

(C) The intervertebral disc spaces at C6-C7
and C5-C6 are most often affected

(D) Medical treatment is associated with an
excellent prognosis

2. Which statement is correct about osseous-
associated cervical spondylomyelopathy?
(A) The Dobermann is over-represented in
most studies

(B) Spinal cord compression is typically
caused by hypertrophy of the articular
processes

(C) Distraction—stabilisation surgery is a
common surgical technique

(D) Older (>7 years of age) large-breed dogs
are most often affected

3.  Which of the following is an important
long-term complication after surgery for
disc-associated cervical spondylomyelopathy?
(A) Adjacent segment disease
(B) Incomplete bony fusion
(C) Vertebral subluxation
(D) Collapse of the operated intervertebral

disc space

Spinal cord disorders
on a budget

Richard LeCouteur

A question faced by most veterinarians in private practice
is: How do | approach a case with suspected spinal cord
disease when referral is not an option due to financial
limitations of the owner?

This lecture will discuss the two major aspects of this
issue. First, what can be done before an animal with a
spinal cord disorder is presented to a practitioner?
Second, what can be done after an animal with a spinal
cord problem has been presented to a practitioner?

PRACTISING PREVENTATIVE CARE

m  Inform your clients regarding the costs of
veterinary care

m  Advise clients to make a budget

m  Advise clients to be proactive with the health of
their pet

m  Advise clients to schedule regular check-ups for
their pet

FOLLOWING THE DIAGNOSTIC PLAN

Clinical signs associated with spinal cord dysfunction
depend upon the location, the size and the rate of
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development, of a lesion. The abilities to complete and
interpret results of a neurological examination, compile a
list of differential diagnoses and understand the available
diagnostic procedures and current treatment recom-
mendations, are essential in the management of spinal
cord disorders of cats and dogs.

Clinical syndromes affecting the spinal cord may be
characterized by a single focal lesion (transverse myelop-
athy) or by several focal lesions (multifocal disorders).
Myelopathies may be extrinsic, in which spinal cord
dysfunction is secondary to diseases of the vertebrae,
meninges or epidural space, or may be intrinsic, in which
the disease begins as an intramedullary lesion. Extrinsic
myelopathies are almost always transverse myelopathies.

As the nervous system can respond in only a limited
number of ways to the numerous causes of myelop-
athies, it is necessary to follow a systematic diagnostic
approach in an animal with a spinal cord disorder.

KEY LEARNING OBJECTIVES

B Understand what can be done before an animal
with a spinal cord disorder is presented to a
practitioner

m  Understand what can be done after an animal
with a spinal cord disorder is presented to a
practitioner

m  Discuss the limitations and benefits of using
‘clinical reasoning’ to aid decision making in the
treatment of animals with suspected spinal cord
disease



MULTIPLE CHOICE QUESTIONS

1. When referral to a specialist is not an option
due to financial limitations of the owner, which
is the most critical factor in managing a case
with suspected spinal cord disease?

(A) Radiographs of the entire vertebral column

(B) An accurate neurological examination

(C) Cerebrospinal fluid analysis

(D) A complete blood count and serum
chemistry panel

2. Certain spinal cord diseases consistently may
be associated with a particular signalment,
onset, progression and manifestation of
apparent spinal pain. Which of the following
disorders is most likely to have a chronic
progressive course in the absence of apparent
spinal pain?

(A) Ischaemic myelopathy
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(B) Intervertebral disc extrusion
(C) Degenerative lumbosacral stenosis
(D) Degenerative myelopathy

3. The following clinical signs of spinal cord
dysfunction are most consistent with a lesion in
which location?

B Ataxia and paresis of all four limbs

m  Proprioceptive positioning deficits in all
four limbs

m  Normal or decreased spinal reflexes in
thoracic limbs and normal or exaggerated
spinal reflexes in pelvic limbs

B  Depressed or absent cutaneous trunci
reflex unilaterally or bilaterally

(A) Cervical (Clto C5)

(B) Cervical enlargement (C6 to T2)

(C) Thoracolumbar (T3 to L3)

(D) Lumbar enlargement (L4 to Cd5) and
cauda equina

Cranial nerve
disorders: figuring out
the floppy faces

Richard LeCouteur

In this lecture several common disease processes that
result in peripheral cranial neuropathies in dogs and/or
cats will be discussed.

OTITIS INTERNA

Inner ear infection (otitis interna) is the most common
cause of peripheral vestibular disease in dogs and cats. It
typically results from extension of bacterial infection within
the external ear canal through a ruptured tympanic mem-
brane, or from the nasopharynx via the auditory tube.

The most commonly identified pathogens in dogs
include Staphylococcus spp., Streptococcus spp.,
Proteus spp. and Pseudomonas spp. In cats, Staphylo-
coccus spp., Streptococcus spp., Pasteurella spp. and
anaerobic bacteria are the most commonly involved.

TRIGEMINAL NEURITIS AND IDIOPATHIC
TRIGEMINAL NEUROPATHY

The most frequently recognized inflammatory entity in
dogs affecting peripheral branches of cranial nerves is
trigeminal neuritis or idiopathic trigeminal neuropathy.
Affected dogs typically have an acute onset of clinical
signs secondary to bilateral motor branch dysfunction of
the trigeminal nerves. This bilateral involvement of the
trigeminal nerve results in inability to close the mouth
(drop jaw), difficulty prehending food, and drooling. About

33% of dogs have sensory involvement of the trigeminal
nerve, and <10% have Horner's syndrome or facial nerve
dysfunction. While the underlying pathogenesis of this
disease is not known, it is believed to be non-infectious
and inflammatory in origin.

NERVE SHEATH TUMOURS

Nerve sheath tumours (NSTs) are perhaps the most com-
mon cause of chronic, progressive peripheral cranial
nerve disease in older dogs. They arise from Schwann
cells or pericytes, are typically slow growing, and are
invasive to surrounding nervous system tissue. Metastasis
is a rare event. Whereas they most commonly affect the
brachial plexus and lumbosacral plexus, NSTs also can
arise within cranial nerves, with the trigeminal nerve
most frequently affected.

IDIOPATHIC FACIAL NERVE PARALYSIS

Approximately 50% of dogs with peripheral facial nerve
weakness are diagnosed with idiopathic facial nerve
paralysis. Clinical signs are often relatively acute in onset.
Cocker Spaniels are believed to be over-represented, and
affected dogs usually are older than 5 years. Dysfunction
may be bilateral or unilateral. The underlying aetiopatho-
genesis of idiopathic facial nerve paralysis in dogs is
unknown but has been speculated to involve immune-
mediated neuritis or viral infection.

IDIOPATHIC VESTIBULAR SYNDROME

Idiopathic vestibular syndrome occurs in older dogs
and cats of any age. It results in acute-onset, unilateral
vestibular dysfunction, without concurrent Horner's
syndrome or facial nerve signs. The underlying aeti-
opathogenesis is unknown, but possibilities include
transient viral infection similar to vestibular neuritis in
humans or disturbance in endolymph flow, as seen in
Méniere's disease in humans.
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I
Neurology

CAVERNOUS SINUS SYNDROME

The cavernous sinus is a paired venous sinus that runs
along either side of the pituitary gland on the floor of the
calvarium. Cavernous sinus syndrome (CSS) refers to
deficits in more than one of the cranial nerves Ill, IV, V
and VI, as they are in close association in this region.
Mydriasis and ophthalmoplegia are common signs of
CSS. Amass lesion within the cavernous sinus is the most
common cause.

KEY LEARNING OBJECTIVES

m  Understand the most commonly occurring cranial
neuropathies of dogs and cats

m  Understand Idiopathic trigeminal neuropathy and
idiopathic facial neuropathy

m  Discuss the localization of vestibular disorders and
distinguish between peripheral, central and bilateral
vestibular syndromes

MULTIPLE CHOICE QUESTIONS

1. You are presented with an 8-year-old
Rottweiler with an acute onset of head tilt to
the left, rolling and falling to left, and a
non-positional, rotary nystagmus with the fast
phase to the right (and slow phase to the left).
Also, the dog has facial weakness on the left

side and the left eye has a Horner's syndrome.
The remainder of the neurological and physical
examination is normal. What is the most likely
neuroanatomical diagnosis to account for all
the above clinical signs?

(A) Left-sided middle/inner ear

(B) Right-sided middle/inner ear

(C) Left-sided brainstem

(D) Right-sided brainstem

2. Which of the following is NOT a function of the

facial nerve (cranial nerve VII)?

(A) Sensory for taste (rostral two-thirds of
tongue)

(B) Motor to the muscles of facial expression

(C) Innervates sublingual and mandibular
salivary glands

(D) Sensory to the nasal mucosa, cornea and
face

3. Which of the following clinical signs is

PRESENT on the affected side of the head of

a dog with a unilateral Horner's syndrome?

(A) Exophthalmos

(B) Mydriasis

(C) Retraction of the third eyelid (nictitating
membrane)

(D) Failure of the pupils to dilate to equality
in the dark

A logical approach to
vestibular disease

Steven De Decker

The vestibular system has a complex anatomy and clini-
cal signs can be localized by disorders outside or inside
the central nervous system. These locations are also
referred to as peripheral or central vestibular disease,
respectively. The peripheral portions of the vestibular
system consist of receptors in the inner ear, and the
vestibulocochlear nerve (CN VIII). The central vestibular
components are located in the brainstem and cerebellum.

CLINICAL SIGNS IN VESTIBULAR DISEASE

Dysfunction of the vestibular system can be associated
with a combination of clinical signs. Head tilt is easy to
recognize and the ventrally deviated ear is most often
directed towards the affected side. Vestibular ataxia is
characterized by a wide-based stance and a tendency to
fall, drift or even roll towards the side of the lesion.
Affected animals can also demonstrate circling towards
the affected side with the circles being very tight. Ocular
abnormalities can be more difficult to recognize and
consist of pathological nystagmus and strabismus.
Nystagmus, or the involuntary movement of eyes, is
typically characterized by a jerk nystagmus, with the fast
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phase directed away from the lesion. The orientation of
nystagmus can be horizontal, rotary, or vertical. Nystag-
mus can be physiological, which is evaluated during the
vestibulo-ocular reflex, or pathological. Pathological
nystagmus can be classified as spontaneous/resting or
positional nystagmus. Animals with vestibular disease
can also demonstrate ipsilateral ventrolateral strabismus.

DIFFERENTIATION BETWEEN PERIPHERAL
AND CENTRAL VESTIBULAR DISEASE

Peripheral and central vestibular syndrome are associated
with different underlying conditions and a different diag-
nostic approach (not necessarily a different prognosis).
Because central vestibular disease is associated with dis-
orders affecting the cerebellum or brainstem, affected
animals can demonstrate other brainstem or cerebellum
signs. Presence of proprioceptive deficits and hemipa-
resis, tetraparesis, decreased mentation and multiple
cranial nerve deficits are therefore suggestive for central
vestibular syndrome. Because the facial nerve (CN VII) and
the sympathetic nerve are closely related to the inner ear,
facial nerve paralysis and Horner's syndrome can be seen
in animals with peripheral vestibular syndrome. Although
debatable, pure vertical nystagmus is considered sugges-
tive for central vestibular syndrome. Nystagmus that
changes direction when the position of the head is
changed and disconjugate nystagmus are also indications
for central vestibular disease. Disconjugate nystagmus
is characterized by both eyes demonstrating nystagmus
in a different direction. Although the presence of these



abnormalities is suggestive for central vestibular syndrome,
their absence does not exclude a central localization. A cen-
tral vestibular localization can be ruled in, but not ruled out.

COMMON CAUSES OF VESTIBULAR
DISEASE

Common causes of peripheral vestibular disease include
otitis interna, nasopharyngeal polyps, aural neoplasia,
inner ear trauma, congenital vestibular disease, hypothy-
roidism, idiopathic (geriatric) vestibular syndrome and
ototoxic drugs. Common causes of central vestibular
syndrome are neoplastic and inflammatory conditions,
hydrocephalus, thiamine deficiency, metronidazole intoxi-
cation, trauma and cerebrovascular disease.

Animals with vestibular disease can also present as
neurological emergencies. Two conditions are typically
associated with a peracute onset of severe vestibular
signs: cerebrovascular disease and idiopathic (geriatric)
vestibular syndrome.

KEY LEARNING OBJECTIVES

B Recognize the clinical signs associated with
vestibular disease

m Be aware of the anatomical structures that can
cause vestibular disease

m  Be able to recognize indications for central
vestibular disease
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MULTIPLE CHOICE QUESTIONS

1.

Which statement is correct about central
vestibular disease?

(A) Animals with central vestibular disease
have a poor prognosis

(B) Central vestibular disease can be caused
by a brainstem disorder

(C) Central vestibular disease can be caused
by a lesion affecting the vestibulocochlear
nerve

(D) Central vestibular disease can be
caused by a lesion affecting the cerebral
cortex

Which of the following findings is suggestive
for a central vestibular syndrome?

(A) Head tilt

(B) Spontaneous nystagmus

(C) Proprioceptive deficits

(D) Strabismus

Which cranial nerve can be affected in
peripheral vestibular disease?

(A) Facial nerve

(B) Trigeminal nerve

(C) Optic nerve

(D) Hypoglossal nerve
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Cardiorespiratory

Approach to the
young coughing dog
Simon Tappin

Coughing is a protective mechanism which allows clear-
ance of debris from the airway. Airway irritation and
inflammation, excessive secretions and airway collapse
will all trigger coughing. Productive or moist coughs are
usually seen in infectious or inflammatory airway condi-
tions; however harsh or dry coughs can be seen in the
earlier stages of disease.

As with any medical problem, evaluation starts by
taking a detailed history, this is followed by a full clinical
examination and careful thoracic auscultation of both
the heart and the lung fields. In young dogs, acute-onset
coughing is likely to represent infectious causes, such
as infectious tracheobronchitis (ITB, 'kennel cough’), or
parasites, such as Angiostrongylus vasorum or Oslerus
osleri. However, airway foreign bodies, pneumonia (for
example secondary to inhalation) and cardiac disease
should also be considered possible causes, especially if
signs are not self-limiting.

Canine ITB is highly contagious and common in any
large transient population of dogs. Dogs typical present
with an acute-onset paroxysmal coughing (which may
be productive) and sometimes oculonasal discharge.
Many different agents contribute to the clinical syndrome
of ITB, and multiple infections are likely to be common.
The most frequently isolated agents are Bordetella bron-
chiseptica and canine parainfluenza virus. Other agents
including adenovirus, herpesvirus and reoviruses are
isolated on occasions. The use of antibiotics in ITB cases
generally has limited efficacy and is rarely indicated
unless there are signs of bronchopneumonia or systemic
infection. Antimicrobial resistance is widely reported in
Bordetella species, so when required doxycycline or
trimethoprim/sulphonamide are usually used. In uncom-
plicated cases if the coughing is severe, anti-tussives
(butorphanol or codeine), anti-inflammatories (non-
steroidal anti-inflammatory drugs (NSAIDs) or low-dose
prednisolone) and bronchodilators (theophylline, terb-
utaline) may be helpful.

Respiratory parasites such as Oslerus osleri or Cren-
osoma vulpis are uncommon. However, In the last couple
of decades disease due to infection with Angiostrongylus
vasorum has been increasingly documented across most
of the UK, linked to the increased prevalence of infection
in foxes and their increasing urbanization. Historically
cases were limited to the south of Wales, and both the
southeast and southwest of England, however recently
both the incidence and geographical distribution appears
to be increasing, with cases now being reported in
northern England and Scotland. Most dogs develop

coughing due to larval migration, however a significant
proportion develop signs secondary to coagulopathy. A
rapid patientside blood test with good sensitivity and
specificity has recently become available, greatly improv-
ing the ease of diagnosis. Imidacloprid/moxidectin,
milbemycin and fenbendazole are all effective treatment
options, with imidacloprid/moxidectin and milbemycin
also being effective prophylactic treatments.

With acute-onset coughing in the clinically well dog,
faecal parasitology or trial treatment will allow exclusion
of respiratory parasites and symptomatic therapy may be
appropriate at this stage. Thoracic radiographs are usu-
ally the first imaging step in further evaluating the cause
of a more chronic or severe cough. Further investigations
such as echocardiography, endoscopy and collection of
airway wash samples may then be indicated.

KEY LEARNING OBJECTIVES

m  Coughing is a protective mechanism that allows
clearance of debris form the airway

B Inyoung dogs, infectious causes, such as infectious
tracheobronchitis or parasitic infection, are most
common

m  Antibiotics are rarely indicated in well animals with
acute-onset coughing

MULTIPLE CHOICE QUESTIONS

1. Which of the following viruses has NOT been
implicated as a cause of canine infectious
tracheobronchitis?

(A) Canine herpesvirus
(B) Canine poxvirus

(C) Canine adenovirus 1
(D) Canine influenza virus

2. Which of the following statements about

Angiostrongylus vasorum is correct?

(A) Fenbendazole is licensed for treatment of
clinical disease

(B) Angiostrongylosis only occurs in young
dogs

(C) A history of snail or slug ingestion is always
documented when angiostrongylosis is
present

(D) Increased levels of infection within the fox
population have led to an increased
prevalence and range of the parasite

3. Which of the following is NOT a canine
respiratory parasite?
(A) Angiostrongylus vasorum
(B) Crenosoma vulpis
(C) Oslerus osleri
(D) Aelurostrongylus abstrusus
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Older dog with a
cough: is it cardiac or
respiratory? Top tips
on how to tell

Simon Tappin

Airway irritation and inflammation, excessive secretions
and airway collapse will all trigger coughing. Whilst
coughing is a protective mechanism which allows clear-
ance of debris from the airway, coughing excessively can
be extremely frustrating for patient and owner alike.

In older dogs, acute-onset coughing is most likely
infectious such as secondary to infectious tracheobron-
chitis (ITB, 'kennel cough’) or parasites such as Angios-
trongylus vasorum or Oslerus osleri. However, chronic
coughing, usually defined as a cough that has been pre-
sent for more than 8 weeks, is more prevalent with
increasing age and chronic bronchitis, tracheal collapse,
laryngeal paralysis, neoplasia, pulmonary fibrosis and
congestive heart failure all need to be considered as
possible causes. Diagnosis may not be straightforward,
as several aetiologies may be present in older patients,
worsening the signs seen. For example, there is usually
much debate as to the cause of coughing in small-breed
dogs with congestive heart failure. The presence of pul-
monary oedema alone does not usually lead to cough-
ing, however the presence of bronchomalacia leading to
bronchial collapse will, and this may be exacerbated by
dilation of the left atrium leading to airway compression.

As with any medical problem, evaluation starts by
taking a detailed history, this is followed by a full clinical
examination and careful thoracic auscultation of both
the heart and the lung fields. In acute-onset coughing in
the clinically well dog, faecal parasitology or trial treat-
ment will allow exclusion of respiratory parasites and
symptomatic therapy may be considered appropriate at
this stage.

For more chronic cases blood work is usually a good
starting point, to exclude concurrent illness, although is
rarely specific for the aetiology of the cough. Measure-
ment of NT-proBNP, which is produced by cardiac mus-
clein response to volume overload, is helpful to ascertain
if animals may be coughing due to cardiac or respiratory
disease, allowing further diagnostic tests to be better
focused. Thoracic radiographs are usually the first imag-
ing step, either conscious if there are concerns about
cardiac function or, where possible, inflated views under
general anaesthesia. Note that if tracheal collapse is
considered, both inspiratory and expiratory phases will
be required to make a diagnosis. Where cardiac disease is
suspected, echocardiography will be helpful to assess
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cardiac structure and contractility. The information
gained by cardiac ultrasonography will vary depending
on the degree of experience of the operator, however
simple objective measurements such as left atrium to
aortic root ratio (LA:Ao) and left ventricular fractional
shortening will be helpful in determining if cardiac dis-
ease is present. When airway disease is suspected, endo-
scopic evaluation and collection of airway wash samples
is helpful in understanding the underlying aetiology and
making treatment decisions.

Treatment will depend on the underlying aetiology
and focus on addressing the cause of excessive cough-
ing, such as limiting airway inflammation in chronic
bronchitis or controlling congestive change in heart
dogs with heart failure. Anti-tussives should be used
judiciously, but will help limit airway sensitivity and as a
result improve quality of life.

KEY LEARNING OBJECTIVES

m  Coughing is a protective mechanism that allows
clearance of material from the airway

m  Measurement of cardiac biomarkers, such as
NT-proBNP, may help differentiate cardiac from
respiratory disease as the cause of coughing,
however they do not replace imaging in making a
diagnosis

B Thoracic radiographs are the mainstay of diagnostic
evaluation for the coughing dog

MULTIPLE CHOICE QUESTIONS

1. Which of the following types of cough would
usually be associated with tracheal collapse?
(A) A honking or seal bark cough
(B) Adry, hacking cough
(C) A nocturnal cough
(D) A soft ineffectual cough

2. Which of the following statements is

INCORRECT?

(A) Inspiratory dyspnoea reflects upper airway
disease

(B) Hearing wheezing on thoracic auscultation
suggests airway narrowing

(C) Percussion will always determine the
presence of pleural effusion

(D) Expiratory dyspnoea reflects parenchymal
disease

3. Which of the following values for aortic root
ratio (LA:Ao) would be supportive of the
presence of congestive heart failure?

(A) <1.2
(B) <1.6
(C) >14
(D) >1.6
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Approach to
pulmonary
nypertension

Kieran Borgeat

PHYSIOLOGY AND BACKGROUND

The pulmonary system can be described as low pres-
sure, high flow. Resistance in the pulmonary vasculature
is very low, with a huge surface area of capillaries to
maximize surface area for gas exchange. Pulmonary
arterial pressure in normal animals is around 25-30
mmHg systolic, and 10 mmHg diastolic. Since the pri-
mary function of the pulmonary arteries is to perfuse
oxygenated regions of the lung to re-oxygenate blood
and return it to the left heart, vasoconstriction occurs in
response to hypoventilation and/or hypoxia. This is a key
contrast with the systemic vasculature, where hypoxic
tissue requires perfusion, so vasodilation occurs.
Another difference to the systemic vessels lies in the
response to high flow; most systemic vessels subject to
increased flow rates will vasodilate, to perfuse the tissue
downstream. In contrast, pulmonary vessels will vaso-
constrict in the face of increased flow — presumably an
evolutionary adaptation to prevent the development of
pulmonary oedema or downstream capillary damage.
These basic facts help us to understand the response
of pulmonary vessels in states of disease, where these
changes can become maladaptive and generate pulmo-
nary hypertension.

DEFINITION AND CLASSIFICATION OF
PULMONARY HYPERTENSION

Pulmonary hypertension (PH) is defined as pulmonary
arterial pressure (PAP) >35 mmHg, and can be graded as
mild (35-50 mmHg), moderate (50-80 mmHg) or severe
(>80 mmHg). Classification of pulmonary hypertension is
given in Figure 1. Diagnosis can be made by direct meas-
urement using a catheter placed in the pulmonary artery
or right ventricle (RV) — where systolic pressure approxi-
mates PAP. Practically, a less invasive method of assess-
ing PAP is to perform echocardiographic measurements
based on Doppler estimates of tricuspid or pulmonic
regurgitation velocity. Since tricuspid regurgitation velo-
city is dependent on the pressure difference between the
RV and right atrium (RA) in systole, and RV pressure in
systole is similar to PAP, we can use this measurement of
tricuspid regurgitation to infer PAP.

Worked example

Tricuspid regurgitation velocity measures 4.5 m/s
Pressure gradient between RV and RA
= 4 x (maximum velocity)?
=4 X% (4.5)?
=4 x20.25 = 81 mmHg
In this case, the pressure in the right ventricle is at least
81 mmHg, indicating severe PH.

One recent study suggests that echocardiographic
methods underestimate PAP, and prior publications sug-
gest that Doppler estimates of PA pressure may not
change in line with clinical improvements in dogs treated
for PH. Clearly, echo estimates of PA pressure are imper-
fect, but are non-invasive and useful enough to make
clinical decisions.

(Class | Descrption [ Barples |

1 Pulmonary arterial
hypertension

Associated with congenital L>R shunting disease (e.g. large PDA, large VSD)
Primary idiopathic

Drug or toxin induced

Left ventricular diastolic dysfunction
Congenital diseases affecting the left heart (e.g. mitral dysplasia or stenosis)

Chronic obstructive pulmonary disease

Chronic or acute pulmonary thromboembolism
Parasitism (e.g. Dirofilaria immitis, Angiostrongylus vasorum)

2 Secondary to left heart Mitral valve disease
disease Left ventricular systolic dysfunction
3 Secondary to lung diseases Interstitial lung disease (e.g. fibrosis)
or hypoxia
Chronic exposure to high altitude
4 Thrombotic or obstructive
causes
Intravascular tumours
5 Unclear/multifactorial Paraneoplastic syndromes

mechanisms

Chronic haemolytic anaemia and other haematological disorders?

Glycogen storage diseases?

Figure 1: Classification of pulmonary hypertension (based on European Society of Cardiology guidelines, 2015)
auncertain if occurs in animals; PDA, patent ductus arteriosus; VSD, ventricular septal defect
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KEY LEARNING OBJECTIVES

m  Understand which aspects of pulmonary vascular
physiology can become maladaptive and lead to
pulmonary hypertension

m Identify cases in practice which may be suffering
from pulmonary hypertension, and understand how
to make a diagnosis

m Consider treatment of pulmonary hypertension in
different disease contexts, and understand what
outcomes can be expected

MULTIPLE CHOICE QUESTIONS

1. How would pulmonary hypertension in dogs
with a large ventricular septal defect be
classified?

(A) Type 1 - pulmonary arterial hypertension
(B) Type 2 — secondary to left heart disease
(C) Type 4 - obstructive causes of PH
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(D) Type 5 - unclear/multifactorial causes

2. What is the mechanism of syncope in
pulmonary hypertension thought to be
related to?

(A) Ventricular arrhythmias caused by right
ventricular hypertrophy

(B) Reduced left heart output caused by
increased right heart filling

(C) Vagal output secondary to right ventricular
pressure overload

(D) Long pauses in cardiac rhythm associated
with high vagal tone

3. What is the mechanism of action of sildenafil to
cause pulmonary vasodilation?
(A) Phosphodiesterase Il inhibition
(B) Phosphodiesterase V inhibition
(C) Stimulation of beta-2 adrenoceptors
(D) Antagonism of beta-1 adrenoceptors

How | perform
bronchoscopy

Simon Tappin

Bronchoscopy allows evaluation of the larynx, trachea
and bronchial tree. With good-quality endoscopes
becoming more readily available, it is becoming increas-
ingly possible to perform bronchoscopy in small animal
patients in general practice. As with all forms of endos-
copy, although gross evaluation may reveal a definitive
diagnosis (e.g. the presence of an airway foreign body), it
is most commonly performed at the end of a diagnostic
pathway. Bronchoscopy is useful in many patients but is
most commonly used in the assessment of chronic
coughing, respiratory distress and haemoptysis. Samples
can also be collected and submitted for cytology and
culture.

Bronchoscopy is always performed under general
anaesthesia to control reflex coughing and gagging on
passage of the endoscope. Premedication with an opioid
and low-dose acepromazine is used in most cases.
Terbutaline, a bronchodilator, is useful to reduce bron-
chospasm and improve oxygenation. This is especially
useful in cats and is usually given intramuscularly at the
time of induction. General anaesthesia is most easily
maintained by total intravenous anaesthesia (TIVA), with
propofol being the agent of choice in most cases.

In large dogs the endotracheal tube may have a large
enough diameter to allow passage of the endoscope,
without complete occlusion of the tube (at least 25% of
the diameter of the tube should remain with the endo-
scope in place). In cats and small dogs, the endoscope is
advanced directly into the airway which does not allow
assisted ventilation, so careful consideration should be
given to oxygen supplementation. Bronchoscopy is best
performed in sternal recumbency, with the head elevated

on a sand bag or foam pad to allow easy passage of the
endoscope. A gag should be placed to protect the endo-
scope.

Endoscopically the lumen of the trachea should
appear round with the C-shaped cartilages visible under
a smooth light-pink mucosa. Once the trachea has been
examined the endoscope is gradually advanced to the
tracheal bifurcation or carina which is a sharp division
between the left and right mainstem bronchi. The right
mainstem bronchus is usually straight ahead, with the
left mainstem bronchus requiring some deflection to the
right to allow entry. The bronchial tree should be system-
atically and fully evaluated, allowing visualization of each
lobar bronchus and as many segmental divisions as pos-
sible. Each lung has a cranial and caudal lobe, with the
right side having both a middle and accessory lobe. Each
segmental airway should be evaluated for changes in
shape, size and mucosal appearance.

Once the airways have been fully examined, samples
should be obtained for cytology and microbiology, as
gross changes are not usually pathognomonic for spe-
cific disease. Sampling is best achieved via bronchoalve-
olar lavage (BAL) using 5-10-ml aliquots of sterile saline.
These are instilled via a sterile wash catheter or the work-
ing channel of the endoscope, agitated within the chest
by coupage and then retrieved using suction. The sample
should be frothy due to the presence of surfactant and be
stored in EDTA and plain tubes, for cytology and culture
respectively.

KEY LEARNING OBJECTIVES

m  There are many indications for bronchoscopy,
but coughing is the most common

®  The normal endoscopic anatomy of the bronchial
tree allows evaluation of the bronchi to all the lung
lobes

m  Gross inspection rarely gives a definitive diagnosis,
thus bronchoalveolar lavage samples should be
collected for cytology and culture
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MULTIPLE CHOICE QUESTIONS

1. Which of the following statements about
bronchoscopy is correct?
(A) Bronchoscopy can be performed under
sedation
(B) Terbutaline is useful to reduce
bronchospasm and so improve ventilation
(C) Rigid endoscopes allow good evaluation of
the bronchial tree
(D) Lavage and collection of cytology and
culture samples is rarely needed to make a
diagnosis
2. Diagnosis of which of the following diseases
would NOT be possible on gross endoscopy?
(A) Tracheal collapse

(B) Bronchial foreign body
(C) Bacterial pneumonia
(D) Oslerus osleri

3. Which of the following orientations of the
bronchial tree is correct?

(A) The right and left mainstem bronchi divide
symmetrically to the left and right cranial
and caudal lobes

(B) On reaching the tracheal bifurcation the
left side is usually straight ahead

(C) The right middle and accessory lobe
bronchi cannot be seen endoscopically

(D) The right and left mainstem bronchi divide
to reveal the cranial and caudal lobes, with
the right side having both a middle and
accessory lobe

Thoracic imaging
picture quiz: is it
cardiac or respiratory?

Kieran Borgeat

THE SIX-WORD CARDIOLOGY TEXTBOOK

It has been said that the six-word cardiology textbook
states, ‘How big is the left atrium?’ Although this over-
simplifies the differentiation of cardiac from respiratory
causes of dyspnoea or cough, measuring left atrial size
can be used as a barometer of risk, to identify patients
who are likely to have haemodynamically significant
heart disease. Obviously, this only works for left-sided
cardiac disease - right-sided disease in isolation will not
cause left atrial dilatation, but can generate pleural effu-
sions or significantly reduce cardiac output, mimicking
respiratory disease by causing tachypnoea or exercise
intolerance.

THORACIC RADIOGRAPHY: RELIABLE
WAYS TO FIND THE LEFT ATRIUM

Thoracic radiographs should be evaluated from close up
and then further away; the '6-inches and 6-feet’ approach.
This minimizes the risk of missing significant abnormalities.
To identify left-sided congestive heart failure, the cli-
nician must pick out three concurrent abnormalities: left
atrial dilation, pulmonary infiltrates (alveolar or intersti-
tial) and pulmonary venous distension. Without all three,
congestive heart failure is uncertain. With only one of
these detected, left-sided heart failure seems unlikely.
Reliably detecting left atrial dilatation on thoracic
radiographs is difficult to consistently perform with con-
fidence. My advice: identify the dorsal border of the
caudal vena cava, and the point where it intersects the
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Figure 1: Identifying the left atrium on thoracic
radiographs: lateral projection (left) and dorsoventral
projection (right). In lateral projection, the left atrium
protrudes above an imaginary line between the caudal
vena cava and the tracheal bifurcation. In dorsoventral,
the bronchi are split further apart — the cowboy legs signs

cardiac silhouette. Then identify the bifurcation of the
trachea. Next, draw an imaginary line between these
points; none of the cardiac silhouette should protrude
above this line if the left atrium is normal size. If there is
any cardiac silhouette visible above this line, it is left atrial
dilatation (Figure 1).

In a dorsoventral view, the left atrium sits between
the left and right principal bronchi. The angle between
the bronchi should be approximately 60 degrees in nor-
mal dogs. When left atrial dilatation occurs, the bronchi
are split wider apart, more like 90 degrees. This is affec-
tionately known as the ‘cowboy legs’ sign.

THE BASICS OF LEFT ATRIAL SIZE
ASSESSMENT ON ECHOCARDIOGRAPHY

Echocardiography is a skill which takes longer to acquire
than radiography, but offers advantages over radiographs
in that cardiac structure and function can be assessed in
realtime, and left atrial dilatation is more sensitively
detected. In long-axis, the left atrium is relatively angular
(square or hexagonal) and the left atrial area fits roughly
twice into the left ventricular area. In short-axis, the left
atrial diameter is no more than 1.5-1.6 times the diame-
ter of the aortic root (Figure 2).
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Figure 2: Subjective measurement of left atrial size on
echocardiographic long-axis (left) and short-axis (right)
views

KEY LEARNING OBJECTIVES

m  |dentify the position of normal anatomical
structures on thoracic radiography with confidence

m  Find the left atrium on echocardiography and
subjectively estimate its size in comparison to other
cardiac structures

m  Gain confidence in differentiating cardiac from
respiratory disease in dogs and cats based on
imaging findings
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MULTIPLE CHOICE QUESTIONS

1. Inadorsoventral radiograph, where is the body

of the left atrium located?

(A) Between the mainstem bronchi, over
the heart

(B) At 2-3 o'clock position on the cardiac
silhouette

(C) Centrally, at the level of the fourth—fifth
intercostal space

(D) At1-2 o'clock position on the cardiac
silhouette

2. On physical examination, what is a key clinical
finding more suggestive of respiratory disease
than cardiac disease?

(A) The absence of a heart murmur
(B) Muffled lung sounds ventrally

(C) Respiratory sinus arrhythmia

(D) Ventricular premature complexes

3. The severity of dynamic airway disease in
dogs is best assessed using which imaging
method?

(A) Echocardiography
(B) Bronchoscopy

(C) Radiography

(D) Fluoroscopy

The punctured pet:
dealing with thoracic
bite wounds/stick
injuries

Georga Karbe

Puncture wounds commonly are the result of animal
bites or penetrating foreign bodies. This talk will focus on
the steps involved in assessing these patients using case
examples. Surgical intervention as well as postoperative
management will be discussed.

Bite wounds result in puncture wounds in addition to
varying degrees of crushed tissues. The externally visible
wounds frequently underestimate the true extent of the
injury and are often called the ‘tip of the iceberg’. Tissue
devitalization occurs secondary to crushing. Declaration
of devitalized tissues is often delayed until 12-48 hours
(or longer) after injury. Penetrating stick injuries or
impalement injuries of the thorax are seen in dogs after
playing with sticks or running through wooded areas.
Sticks pushed deep into the tissues may not be visible
externally.

Patients can present in various stages of shock and
respiratory compromise. Physical examination must be
performed upon presentation and should be repeated at

regular intervals. Patients may initially present in a stable
condition but can quickly decompensate. Heart rate,
respiratory rate and pattern, pulse quality, mucous
membrane colour, capillary refill time, temperature, non-
invasive blood pressure and pulse oximeter readings will
help guide the treatment plan. Intravenous fluid resuscita-
tion and analgesia should be started based on patient
status, as well as oxygen supplementation if respiratory
compromise is evident. Broad-spectrum antimicrobials
should be administered early in the treatment course.

Early identification of penetration into the thorax,
resulting in pneumothorax, haemothorax, pleural effu-
sion or pulmonary injury is critical. Emergency drainage
of air, blood or fluid from the pleural space may be
required. Wounds should be covered with sterile dress-
ings and addressed once the patient has been stabilized
and fully assessed. Wounds sucking air need to be sealed
and the air drained. Patients must be monitored for the
development of tension pneumothorax. If a penetrating
foreign body is known to have violated the pleural space,
it should not be removed until the patient is under gen-
eral anaesthesia, intubated and positive pressure ventila-
tion available. Sticks may splinter or break upon entry into
the body. Wound probing alone is often insufficient and
wide surgical exploration is recommended to increase
the chance of removing all stick debris. Imaging of the
thorax and abdomen are performed to identify cavitary
injuries. Bacterial contamination from the bite or pene-
trating foreign body is expected, therefore timely surgical
exploration, lavage, collection of a culture samples and
drain placement are recommended.
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Patients are managed postoperatively with broad-
spectrum antimicrobials (altered based on culture res-
ults), analgesia, intravenous fluid therapy as well as
thoracic drainage. Drains can be removed once no air is
drained for 12-24 hours or fluid production decreases to
2-3 ml/kg/24h.

KEY LEARNING OBJECTIVES

B Assessment and stabilization of the punctured
patient

m  Surgical treatment of penetrating thoracic wounds

m  Postoperative management of the punctured patient

MULTIPLE CHOICE QUESTIONS

1. What common concurrent tissue damage is
expected with bite wounds?
(A) Crush
(B) Burn

(C) Laceration
(D) Abrasion

2. How long after a bite is the full extent of tissue
damage apparent?
(A) Immediately
(B) 1-6 hours after injury
(C) 6-12 hours after injury
(D) 12-48 hours after injury

3. Which of the following is recommended when

dealing with penetrating thoracic wounds?

(A) The foreign body should be removed
immediately after injury

(B) The foreign body should be removed as
soon as the patient has received analgesia

(C) The foreign body should be removed once
the patient is intubated with positive
pressure ventilation available

(D) The foreign body should be removed once
the patient has been assessed as stable

Top tips on chest drain
placement

Georga Karbe

This presentation will review the practical placement
techniques of different thoracic drains. The exact loca-
tion of where the drain should be placed depends on the
condition that these drains aim to treat (air vs. fluid). In
general, drains should enter the thoracic cavity in the
ninth intercostal space and should be aimed from dor-
sally to ventrally. Care must be taken to aim away from
the heart and major vasculature, the drain should run
between the rib cage and lungs.

Large-bore drains on a blunt-tip or sharp trocar
must be placed carefully to avoid iatrogenic damage to
intrathoracic structures. Prior to placement, the drain
should be premeasured against the body wall from its
planned insertion point toward the second rib. The tro-
car can be used to tunnel under the skin and latissimus
dorsi muscle spanning two intercostal spaces toward
the seventh to ninth intercostal space, where it can then
be gently ‘popped’ or twisted through the intercostal
muscles. Once the drain has entered the thoracic cavity,
the trocar should be drawn back slightly while the drain
is advanced into its final position. Forcefully ‘popping’
the drain into the thorax is contraindicated as it carries a
high risk of iatrogenic damage. Alternatively, a large
curved artery forceps can be used to create the tunnel
and then bluntly open a window into the intercostal
muscles through which the drain can then be advanced.
This method allows potentially more air to enter the
thorax during placement, however it decreased the risk
for iatrogenic trauma. Large-bore drains must be
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secured in place with a friction knot technique ('lRoman
sandal’ or ‘Chinese finger trap’) to prevent inadvertent
drain removal.

Low-profile drains can be placed using a Seldinger
technique. This technique eliminates the need for a
tissue tunnel and therefore causes less tissue trauma. A
large-guage catheter is directly introduced into the ninth
intercostal space. Once the needle has been removed
from the catheter, a guide wire is passed through the
catheter into the thorax. While maintaining the position
of the wire, the catheter is drawn back over the wire. The
drain is then threaded over the wire and advanced into
the thorax. Once the drain is in the appropriate position,
the wire is removed. Low-profile drains are sutured in
place with the provided attachment equipment.

After drain placement, orthogonal thoracic radio-
graphs are acquired to assess drain placement. The drain
is also aspirated to remove air/fluid and to confirm
functionality.

KEY LEARNING OBJECTIVES

m Basic steps involved in chest drain placement
m  Deciding which type of thoracic drain to place
B Assessing proper chest drain placement

MULTIPLE CHOICE QUESTIONS

1. Where should chest drains enter the thoracic
cavity?
(A) Fifth to seventh intercostal space
(B) Seventh to ninth intercostal space
(C) Tenth to tweflth intercostal space
(D) Second intercostal space



2. To where should the chest drain
be aimed?
(A) Fifth rib
(B) Seventh rib
(C) Second rib
(D) Ninth rib
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3. What is the name of the technique by which a
chest drain is placed with the use of a guide wire?
(A) Seldinger technique
(B) Slatter technique
(C) Salter Harris technique
(D) Soft wire technique

Top tips on thoracic
cytology

Kathleen Tennant

Thoracic cytology encompasses airway washes, pleural
and pericardial fluids and aspirates of intracavitary lesions
or organs.

Ideally, washes should be checked for cellularity
before the animal is recovered — crystal clear, colourless
fluids from a tracheal wash or bronchoalveolar lavage
(BAL) do not often yield adequately cellular samples. The
expected populations from the different areas should be
contrasted to the cells on the slide — don't forget that
macrophages are a normal part of the lower airway
population.

Inflammatory cells can be categorized in a 200 cell
differential, usually excluding the epithelial cells present.
Organisms should be actively sought if inflammation is
present. Bacteria must be demonstrated inside neutro-
phils to confirm bacterial sepsis — particularly important
in these sample types as oropharyngeal contamination
of the sample is not uncommon. The presence of
the bacterium Simonsiella is a good indicator that this
has taken place — culture results should be interpreted
with caution. Background mucus and the presence of
Curshmann'’s spirals can also add information. Do not
exclude the possibility of parasitic processes just because
neutrophils are the dominant cell type.

Neoplastic processes are less common, but both
lymphoma and carcinoma can be found on washes.

Pleural and pericardial fluids can also be assessed for
inflammatory causes. Blood in haemorrhagic pericardial
fluids as well as infectious agents, repeat drainage or
merely the chronic presence of fluid can spark reactive
changes in mesothelial cells which mimic neoplasia.

Lung aspirates require confident imaging and sam-
pling skills, but on occasion allow identification of masses
which have not yet exfoliated into the pleural space or
broken through into airways.

Cranial thoracic masses can also be challenging —
lymphoma and thymoma are amongst the commonest
findings here, but cystic structures and heart-base tumours
can also occur. Some of these (e.g. chemodectomas) can

yield quite delicate cells and the smears should be made
with a light hand.

KEY LEARNING OBJECTIVES

B Recognize the best ways to obtain good-quality
samples from airway washes and other thoracic
cytology samples

B Appreciate some of the limitations of thoracic
cytology

m  Screen samples for inflammatory or neoplastic
processes

MULTIPLE CHOICE QUESTIONS

1. Which of the following is a normal finding on
tracheal washes?
(A) 20% of cells being neutrophils
(B) Small cuboidal epithelial cells
(C) Ciliated columnar epithelial cells
(D) Squamous epithelial cells

2. Which of the following is true of thymoma
cytology?

(A) The dominant cell type should be
spindle-shaped cells with criteria for
malignancy

(B) Mast cells can routinely be found scattered
in thymoma smears

(C) >90% of the cells should be large lymphoid

(D) Thymomas do not exfoliate well and
cytology should always be avoided

3. Which of the following is true of cytology in

Angiostrongylus infection?

(A) Neutrophilic inflammation instead of
eosinophilic inflammation rules out an
Angiostrongylus infection

(B) Angiostrongylus eggs (which appear
similar to those of Capillaria) have to be
demonstrated in airway washes to
diagnose infections

(C) Angiostrongylus larvae are approximately
five times neutrophil size in length

(D) Angiostrongylus can, on occasion, be
diagnosed on faecal smears
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Diagnosis and medical
management of
pyothorax

Simon Tappin

Pyothorax is the accumulation of exudate within the
pleural space caused by the presence of an infectious
agent, and has been documented after thoracic trauma,
migrating foreign bodies, extension of pulmonary
abscesses and haematogenous spread from a distant
focus. Itis, however, unusual to document the underlying
cause. When no obvious underlying aetiology can be
found, the migration of inhaled grass awns is often
suspected.

Animals with pyothorax will present with signs asso-
ciated with the presence of fluid in the pleural space,
most commonly this is bilateral, but may be unilateral or
asymmetric in distribution. The presence of the fluid
leads to a restrictive or choppy breathing pattern, and
leads to an absence of breath sounds ventrally on auscul-
tation and dullness on thoracic percussion. The presence
of a large-volume infection within the pleural space may
also be associated with signs of sepsis and associated
hypotension and pyrexia. Diagnosis is usually made of
the basis of documenting the presence of fluid within the
pleural space, either on ultrasonography or radiography
and then collecting a sample via thoracocentesis. Analy-
sis of this fluid will confirm the presence of an exudate
with a high number of degenerate neutrophils and
bacteria.

The treatment options for the management of pyo-
thorax include a wide range of medical and surgical
techniques and there is much debate as to which treat-
ment option is best. In general, the placement of a chest
drain to remove the accumulated exudate is needed, fol-
lowed by lavage and long-term antibiotics. Where under-
lying thoracic pathology is present (e.g. a pulmonary
abscess), early explorative surgery is indicated to remove
the underlying focus of infection. Once the chest drain is
in place, it allows continued drainage of exudate and lav-
age of the pleural space by the instillation of sterile saline.
Whilst the benefits of thoracic lavage are controversial,
logically, there would seem to be some benefits of lavage
to aid the removal of purulent material from the pleural
space. However a published study suggested that the
one-off drainage of pyothorax via a chest tube, followed
by its removal and then long-term antibiotics resulted in
a good clinical outcome in all cases treated.

Systemic antibiotics should be continued for 6-8
weeks or 2 weeks after the resolution of clinical and radi-
ographic signs. Many types of bacteria have been impli-
cated in pyothorax and a mixed culture is most commonly

found with Escherichia coli, Actinomyces and Nocardia
being amongst the most commonly cultured organisms.

Cultures are a useful guide to antibiotic choice, how-
ever anaerobic bacteria are hard to culture and negative
cultures are possible due to prior antibiotic use. Broad-
spectrum antibiotic combinations to cover both anaerobic
and aerobic bacteria are indicated, such as co-amoxiclav
and metronidazole or a fluoroquinolone with either
metronidazole or clindamycin.

With appropriate treatment, the long-term prognosis
of uncomplicated pyothorax is good. Survival past 48
hours is a significant prognostic indicator, with most
dogs making a recovery from this point.

KEY LEARNING OBJECTIVES

m  Thoracocentesis is a safe technique to enable fluid
collection from the pleural space enabling a
diagnosis of pyothorax

m  Chestdrainage is needed to remove exudate from
the pleural space, however the benefit of lavage is
not well documented

m  Mixed bacterial infections are commonly
encountered and combinations of antibiotics are
needed to cover both aerobic and anaerobic
components

MULTIPLE CHOICE QUESTIONS

1. Which of the following is NOT consistent with
the presence of pyothorax?
(A) Large numbers of degenerate neutrophils
(B) Presence of sulphur granules in the
effusion
(C) A protein level of 30 g/l
(D) Large numbers of medium-sized
lymphocytes
2. Which of the following statements about chest
drain placement for the management of
pyothorax is correct?
(A) A chestdrain is always needed for the
management of pyothorax
(B) Instillation of antibiotics via the chest drain
improves the prognosis
(C) Lavage of the chest with saline has been
shown to definitively improve outcome
(D) A chestdrain can be uncomfortable,
especially if the pleura is inflamed

3. Which of the following antibiotic combinations
would NOT be appropriate for the treatment of
pyothorax?

(A) Co-amoxiclav and metronidazole
(B) Fluoroquinolone and clindamycin
(C) Fluoroquinolone and metronidazole
(D) Doxycycline and co-amoxiclav
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Diagnosis and surgical
management of
pyothorax

Georga Karbe

This presentation will focus on surgical intervention
and postoperative management for the treatment of
pyothorax. The most common bacteria species isolated
from patients with pyothorax include anaerobes Bacteri-
oides, Fusobacterium, Peptostreptocous and aerobes
Actinomyces and Pasteurella, as well as Escherichia coli,
Klebsiella and Streptococcus. Patients can present with a
variety of clinical signs, ranging from vague lethargy and
exercise intolerance, to severe respiratory distress, col-
lapse or septic shock. Emergency stabilization includes
oxygen supplementation, minimal stress and intravenous
fluid therapy based on the patient’s cardiovascular status.
Timely initiation of medical management, including
broad-spectrum antimicrobials, drainage of pleural
effusion, thoracic lavage and supportive care, is recom-
mended.

Surgical intervention is undertaken in patients where
3-7 days of medical management has been unsuccess-
ful. Early surgical exploration is, however, indicated in
patients with a known underlying condition, such as a
foreign body or lung lobe abscess. Presurgical imaging,
particularly thoracic computed tomography, can provide
vital information regarding the source and location of
infection and guide the surgical exploration. Thorough
exploration of the entire thoracic cavity is essential for
successful surgical treatment. This can be performed via
median sternotomy or thoracoscopy. The pleural lining
along the thoracic wall and diaphragm must be exa-
mined as well as the mediastinum and all lung lobes.
Necrotic and infected tissues along the thoracic wall or
mediastinum must be debrided. Pulmonary abscesses
are removed via partial or complete lung lobectomy.
Removed tissues are submitted for tissue culture and
histopathology. Prior to closure, the entire thoracic cavity
is thoroughly lavaged and thoracic drains are placed.

Postoperative management consists of continued
medical management including antimicrobials (adjusted
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based on culture results), fluid therapy and monitoring
thoracic fluid production. Thoracic drains should be
emptied every 2—-4 hours initially and this can then be
decreased to every 6-8 hours based on the amount of
fluid drained. Fluid production is expected to decrease,
and thoracic drains can be removed once fluid produc-
tion reaches 2—-3 ml/kg/24h. Cell count and cytology of
the thoracic fluid should be monitored to ensure that the
infection is resolving. Persistence of high fluid produc-
tion, high cell count and evidence of intracellular bacte-
ria on cytology suggest that the nidus has not been fully
removed or that antimicrobial therapy must be altered.
Reported success rates for treatment of pyothorax range
from 48-86%.

KEY LEARNING OBJECTIVES

B Stabilization of the pyothorax patient
m  Surgical exploration of the thoracic cavity
B Postoperative care of the pyothorax patient

MULTIPLE CHOICE QUESTIONS

1. Via what approach can the thoracic cavity be
explored?
(A) Laparotomy
(B) Coeliotomy
(C) Sternotomy
(D) Craniotomy

2. Which of the following is NOT a criterion for

when thoracic drains can be removed?

(A) Fluid production decreases to
2-3 ml/kg/day

(B) Fluid cell count decreases

(C) Fluid production increases

(D) Fluid cytology shows no intracellular
bacteria

3. How frequently should thoracic drains should
be emptied initially after surgery?
(A) Every 2—-4 hours
(B) Every 24 hours
(C) Only if the patient shows respiratory signs
(D) No drains are needed after surgical
treatment of pyothorax
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Shelter medicine

Caring for pets of
homeless people

Jenny Stavisky

This session is aimed at those currently working with
homeless peoples’ pets, and also those who may be inter-
ested in becoming involved in this type of work. It will
cover some background issues around homelessness
and pet ownership, and an update on clinical aspects of
veterinary care for homeless people’s pets.

The UK has a long history of providing charitable
veterinary care, and also of recognizing that homeless
pet owners may benefit from extra support from within
the veterinary profession. The Hope Scheme was set up
around 30 years ago, and is currently funded and run by
Dogs Trust. Over recent years, there has been an explo-
sion of interest in this special population of people and
pets within the veterinary professions. This corresponds
with a 200% increase in homelessness in the UK since
2011, as the impact of the economic crisis and changes in
governmental policies have been felt. One 2017 survey
showed that over 4700 people sleep rough in the UK
every night, and this is likely to represent a significant
underestimate. In addition to rough sleepers, there are
much larger numbers of ‘hidden homeless’, living in tem-
porary accommodation such as hostels, bed and break-
fasts and sofa surfing. Owners may have problems such
as drug or alcohol addiction, mental health problems, be
fleeing spousal abuse or simply have fallen on hard times.
An estimated 9% of the population of England has been
homeless at some point in their lives. How many of these
are pet owners is not known, but in one USA study 23% of
homeless people owned a pet.

For homeless people, owning a pet likely fulfils a sim-
ilar role to anyone else who owns a pet — companionship,
protection, feeling needed. These functions may be
heightened in homeless people, who are at increased risk

of loneliness, social isolation and physical and psycho-
logical vulnerability. At the same time, pet ownership can
be a barrier to accessing services such as housing.
Accessing medical care or rehabilitation services may be
deferred due to a lack of alternative care for the pet.

For those providing veterinary care to such pets, the
initial impression is often surprise at how well cared for
these animals are. Indeed, overweight or obese pets are
more commonly seen than underweight patients. Where
access to veterinary care has been previously unavaila-
ble, providing basics such as vaccination and endo- and
ectoparasiticide treatment is often extremely helpful.
Proof of this treatment (e.g. a vaccine card) may be espe-
cially useful as an indicator of responsible ownership
when the client is seeking accommodation.

As Staffordshire Bull Terriers are overwhelmingly the
most common pet seen, breed-related problems such as
atopy and cruciate disease are likely to be relatively regu-
lar clinical presentations. Where problems are identified
which require inpatient veterinary treatment, the feasibil-
ity of providing a good standard of care during recovery
is an essential consideration. Preliminary data shows that
separation-related distress is likely to be common within
these animals, and this must also be taken into account
when considering whether hospitalization is an option.

KEY LEARNING OBJECTIVES

B Homelessness is a broad term which encompasses
more than rough sleeping, and can include those
living in squats, tents, hostels and other temporary
accommodation

m  For many homeless pet owners, their animal is an
important family member, and they may find it hard
to agree to treatments which involve them being
separated from their pet

m Ingeneral, most homeless people’s pets are very
well cared for. However, they may be unused to
being away from their owners and experience
significant separation-related distress. This must be
taken into account when treatment is proposed

A pragmatic approach
to dog diarrhoea in the
shelter environment

Jenny Stavisky

This session will address three of the main challenges
when encountering diarrhoea in dog shelters:

m  Prevention and management of outbreaks of
diarrhoea, including canine parvovirus

m  Tips for cost-effective work-ups of individual cases

m  Rehoming dogs with potentially zoonotic infections

When considering prevention of any infectious dis-
ease in a shelter environment, it is essential to first take a
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full history and physical examination where the shelter
itself is the patient. Understanding key management
practices can enable evaluation of where the risk of
introducing and transmitting infection can be reduced.
Questions should include:

m  Consideration of intake policies (where dogs
come from; how they are transported; open/
controlled intake)

m  Cleaning and biosecurity protocols (presence of a
protocol; training of staff and volunteers;
management of separate risk groups, e.g. new
intake/puppies; use of cleaning and disinfectant
materials; whether practice matches protocol)

m  Preventive medicine protocols (which dogs are
vaccinated, if any; how soon after entry to the
shelter vaccines are given; management of puppies
and adolescent dogs)

The World Health Organization defines an outbreak
as the occurrence of cases of a disease in excess of what



is expected. Therefore, under some circumstances, a
single case may be treated as an outbreak, and lead to
the implementation of more intensive biocontainment
protocols. This is especially true in a disease such as
parvovirus, which is very contagious and persists in the
environment for long periods.

Treatment of individual cases of parvovirus generally
focuses on barrier nursing, excellent nursing care and
symptomatic treatment, including early enteral nutrition.
Antibacterials are usually used due to the degree of com-
promise of the gut mucosa. Interferon has been shown to
improve outcomes if used early in disease, but is unlikely
to be cost effective in a shelter environment. The use of
oseltamivir (Tamiflu) has been explored but evidence for
its efficacy is poor. Given its intended human use, it is dif-
ficult to recommend it without further evidence.

Containment of an outbreak requires careful tracing
of routes of introduction and transmission. Following an
outbreak, it is important to evaluate whether existing
protocols and training were as effective as possible, or
whether improvements can be made.

When considering other types of diarrhoea, untan-
gling the role of potential pathogens can be complex.
In-house tests, such as faecal flotation, are relatively
insensitive but quick and cheap to perform. Many orga-
nisms, including Campylobacter, Giardia and Salmonella
(the latter especially in dogs fed raw meat), can be pre-
sent as part of normal gut flora, so definitively identifying
them as causative becomes problematic. Heavy, pure
growths of these bacteria in the absence of other obvi-
ous causes may be significant. Treatment in some cases
may be indicated, but serial faecal samples to prove
elimination of infection are usually unhelpful, as infection
may persist long beyond clinical cure.

Prospective adopters should be informed when dogs
have had a potentially zoonotic pathogen identified.
However, in the author’'s experience, once owners are
reminded that all faeces contain potential pathogens,
and should not therefore be ingested, this rarely poses a
barrier to adoption.
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KEY LEARNING OBJECTIVES

m  Afull history and physical examination where the
shelter is the patient are key to preventing infectious
disease problems, and to managing them when
they occur

m  Where necessary, vaccines may be used off-licence
as one component of infectious disease
management within a shelter. Precedent can be
found in both the WSAVA and ASV (Association of
Shelter Veterinarians) guidelines

B In-house microscopy can be a cheap and quick
method to rule in (but not rule out!) pathogens such
as Giardia

MULTIPLE CHOICE QUESTIONS

1. What may a shelter vaccine protocol include?
(A) Dogs which are stressed
(B) Dogs already showing signs of concurrent
illness, e.g. pyrexia, cough
(C) Puppies from 4 weeks
(D) All of the above

2. Which of the following is a poor prognostic
indicator in canine parvovirus infections?
(A) Faecal polymerase chain reaction (PCR)
showing high viral load
(B) Very low neutrophil count
(C) High albumin:globulin ratio
(D) Very high neutrophil count

3. Which of these organisms is unlikely
to be found in the faeces of a clinically
normal dog?

(A) Canine coronavirus

(B) Canine parvovirus

(C) Campylobacter upsaliensis
(D) Clostridium perfringens

Prepubertal neutering:
a pragmatic approach

David Yates

In the UK, the two most common reasons for dog and cat
entry into an animal shelter are relinquishment by an
owner and as a stray animal. Neutering is often endorsed
by animal welfare organizations to control pet overpop-
ulation, limit oversupply and discourage casual pet
acquisition. It is hoped that the procedure may have
some preventive impact on future shelter intake.

Various factors may influence the neutering policy
of the shelter, e.g. finance, facilities, throughput and
veterinary advice. Some shelters may not enforce neu-
tering before adoption. Others may have a veterinary
suite and neuter at the centre. Animals may also be
transported to nearby veterinary practices. Neutering

vouchers may be issued to owners at the time of adop-
tion and redeemed after the pet has settled into their
new environment.

Neutering before adoption from a shelter optimizes
population control. Other methods have attrition rates,
e.g. vouchers are often difficult to administer and owner
compliance may be problematic.

Prepubertal neutering is the optimal surgical method
of population control. It is applicable in a number of
settings:

m  Client-owned animals especially charity practice
m  Shelter animals before adoption
m  Trap and neuter schemes

With a few specific considerations, prepubertal neu-
tering can be accomplished by most practitioners in a
variety of settings. Anaesthesia may be improved by
using body surface area dosing and preventing patient
hypothermia and hypoglycaemia. Surgical success may
be delivered by meticulous haemostasis. Prepubertal
patients display more rapid and complete recoveries than
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their adult counterparts. The procedure carries a lower
morbidity rate than adult gonadectomy.

The long-term effects of prepubertal gonadectomy
in the cat are likely to be similar to those of conventional
gonadectomy. For example, many vets would neuter an
owned kitten at around 5-6 months. On the other hand,
prepubertal gonadectomy of such a kitten may be car-
ried out at second vaccination. This 2-3-month time dif-
ference is unlikely to be of significance to the individual,
but is of enormous benefit in eliminating the possibility of
unplanned breeding.

Uncontrolled and unplanned dog breeding is less
likely than in the cat. Puberty may be much later in large
and giant breeds. Dogs are less likely to live an outdoor
lifestyle and have unfettered access to a receptive mate.
A successful mating must coincide with an infrequent
‘heat’. For these reasons, the need for prepubertal gona-
dectomy is less evident in the dog. Furthermore, there
may be more significant differences between prepuber-
tal and postpubertal neutered giant breeds of dog. For
example, growth plate closure is delayed in animals
neutered before puberty.

A balance must be found between the risks and
benefits of gonadectomy to the individual pet and the
need to improve the welfare of the tens of thousands of
relinquished animals entering UK shelters each year.

KEY LEARNING OBJECTIVES

® Inanideal world, all pets would be responsibly
owned. Annually, UK shelters receive over 200,000
dogs and cats — most are relinquished or stray

B Prepubertal neutering is a simple procedure in dogs
and cats which optimizes population control

B The case for prepubertal gonadectomy is highly
persuasive in the cat. There are some important
differences to consider in the dog

MULTIPLE CHOICE QUESTIONS

1. Which of the following statements regarding
anaesthesia of prepubertal puppies and kittens
is NOT true?

(A) Hypothermia may be a significant cause of
prolonged anaesthetic recovery

(B) The risk of hypoglycaemia may be reduced
by prompt feeding on recovery

(C) Anaesthetic overdose is more likely using
datasheet recommendations in young
patients

(D) Body surface area dosing improves the
reliability of alpha-2 adrenoreceptor
agonists/ketamine combinations in kittens

2. Which of the following most accurately

describes dog and cat reproduction in the UK?

(A) Most cat breeding is planned and few
litters are unwanted

(B) Unplanned dog pregnancies are frequently
discovered at routine gonadectomy

(C) Shelters have capacity to receive unwanted
kittens because the breeding problem is
non-seasonal

(D) Many pet owners are unaware of the
reproductive capacity of their pets

3. Which one of the following statements is FALSE?

(A) Neutering generally increases life
expectancy in the dog and cat

(B) Neutering before puberty will cause
stunted growth in some dog breeds

(C) Prepubertal gonadectomy may increase
the risk of some forms of cancer in dogs

(D) Prepubertal gonadectomy may decrease
the risk of some forms of cancer in dogs

A pragmatic approach
to the skinny old cat
IN the shelter
environment

Rachel Dean

Investigating medical conditions of animals in shelters
has some unique challenges. There is often an unknown,
uncertain or very short clinical history. In addition, the
person who presents the cat to you may not be the per-
son who cares for the cat or is responsible for the bill. Any
demand on resources, in terms of time, money or people
for the old cat presented to you may affect the rest of the
shelter population. It is important to establish the ethos
of the organization, whether the aim is to rehome the
individual, and what their euthanasia policy is, to make
sure everyone has a clear understanding of what is and is
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not possible for each case. Like all decisions in the shelter
environment, a degree of pragmatism and 'herd health’
thinking is needed!

Weight loss and/or poor body condition in elderly
cats is a common presentation and a feature of many dif-
ferent conditions. It is important to take a stepwise prag-
matic approach to each individual case, considering the
possible prognosis and treatment options prior to under-
taking potentially expensive diagnostic tests.

As with all cases the investigation starts with the
clinical history and physical examination, including body
weight (ideally to two decimal places) and body condi-
tion score. Even if the time the cat has been with the
shelter is very short (sometimes it is a matter of hours!),
taking a thorough history is important and attention
should be paid to appetite, diet, thirst, mobility, behavi-
our, demeanour, urine and faeces, and coat condition.
Similarly a complete physical examination is required,
with particular attention to the mouth, eyes, cervical
region, thorax, abdomen and musculoskeletal system
(basically the whole cat!). If the cat is very new to the
shelter and/or there are no significant abnormalities on
clinical examination, it may be able to use the 'test of
time’ and ask for the cat to be observed for a short period



before proceeding. It is vital to know how much (and if!)
a cat is eating before pursuing any investigations.

Ideally diagnostic investigations should be done
consecutively so that one test is used to inform another
and ensure no tests are done unnecessarily which will
waste the budget and time. Which test to do first should
be driven by the clinical history and physical examina-
tion, and the right order will vary from one patient to the
next. It is vital to only undertake a test if it will change
what you do. It is important to remember expensive tests
are not always the best tests, in-house tests are not
always cheaper, urinalysis can teach you a lot, a treat-
ment trial can sometimes be a useful part of the investi-
gation and you do not always have to treat everything
you find!

Case examples from shelters will be given in the
lecture to demonstrate some of these approaches to a
number of common diseases.

KEY LEARNING OBJECTIVES

m  Describe the key challenges of dealing with elderly
feline patients in the shelter environment

m  Calculate nutritional requirements for feline patients

m  Create a stepwise investigation plan for a skinny old
catin a shelter
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MULTIPLE CHOICE QUESTIONS

1. Whatis the best calculation for estimating the
calorie requirement of a cat under 2 kg?
(A) 70 x (current body weight in kilograms)®7
(B) (30 x current bodyweight in kilograms) + 70
(C) (50 x current bodyweight in kilograms) + 60
(D) 50 x (current body weight in kilograms) ©7°

2. What urine specific gravity would suggest a
hydrated skinny feline patient may have a
degree of chronic kidney disease?

(A) 1.060 (C) 1.040
(B) 1.050 (D) 1.030

3. Which blood biochemistry findings would
increase the suspicion of hyperthyroidism in a
skinny cat?

(A) Increased alanine aminotransferase (ALT)
and decreased creatinine

(B) Increased alkaline phosphatase (ALP) and
decreased urea

(C) Increased creatinine and decreased
albumen

(D) Increased cholesterol and decreased ALT
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Ophthalmological
manifestation of
systemic disease

Ben Blacklock

Ophthalmological assessment of patients suffering from
systemic disease can be very useful in narrowing differential
lists, targeting investigations and monitoring responses to
therapy. The eye is unique in that nowhere else in the body
can the central nervous system (optic nerve head) and the
peripheral vasculature (retinal blood vessels) be directly
visualized. Furthermore, the very high rate of ocular blood
flow means there is an increased likelihood of the uveal and
retinal vasculature being exposed to haematogenous neo-
plastic cells and/or infectious organisms.

The list of systemic diseases with possible ocular mani-
festations is extensive, and more information can be found
in ophthalmology textbooks. As a result only the most
common or interesting diseases are mentioned here.

UVEITIS

Uveitis is inflammation of the uveal tract (iris, ciliary body
and/or choroid), which is the vascular tunic of the eye.
Uveitis may be triggered by a long list of diseases (includ-
ing infectious, inflammatory, metabolic, toxic and several
miscellaneous diseases), but an underlying cause is not
found in a significant number of cases (i.e. idiopathic or
immune-mediated uveitis). Because the eye is limited
in its ability to respond to injury, different diseases may
produce similar clinical signs.

In a study at North Carolina State University of dogs
presenting with uveitis, which had undergone a com-
plete diagnostic work-up, 58% of cases were idiopathic/
immune-mediated. Neoplasia was diagnosed in 24.5%
of dogs (lymphosarcoma the most common cancer, in
17 of 25 cases). Infectious diseases were found in 17.6%
of cases (ehrlichiosis the most common, in 7 of 18 cases).

In cats, there is less information available, but a 1991
histopathological study found that in cats with a con-
firmed cause of uveitis, feline infectious peritonitis and
feline leukaemia virus (FelLV)-associated lymphosarcoma
were the most common aetiologies.

FELINE VIRAL DISEASE

m  Feline herpesvirus type 1 (FHV-1) — causes upper
respiratory tract disease (URTD) and conjunctivitis
and/or keratitis

m  Feline calicivirus (FCV) — causes URTD, oral mucosal
ulceration and ocular surface disease (primarily
conjunctivitis — typically mild)

m  Feline immunodeficiency virus (FIV) — ocular
disease is typically chronic anterior uveitis
and conjunctivitis, and FIV is associated with
lymphosarcoma in cats

m  FelV - primarily causes ocular disease through the
induction of lymphosarcoma; with sites of ocular
lymphosarcoma including the uveal tract, conjunctiva
and orbit
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m  Feline infectious peritonitis (FIP) — ocular signs more
common with non-effusive (dry) form, often
associated with vasculitis, and include
pyogranulomatous anterior uveitis, fibrin in the anterior
chamber, keratic precipitates and choroidoretinitis
(with retinal detachment and perivascular cuffing)

DIABETES MELLITUS

The majority of dogs with diabetes will develop cataracts
(75% within a year of diagnosis). Furthermore, diabetic
dogs have a relatively high chance of developing retinal
haemorrhages and microaneurysms, and tend to have
lower tear production than non-diabetic dogs.

HYPERTHYROIDISM/SYSTEMIC
HYPERTENSION

The eye is a major target organ for systemic hyperten-
sion, with the most common lesions being retinal blood
vessel tortuosity, focal retinal oedema, bullous retinal
detachment and retinal haemorrhage. If untreated, total
retinal detachment and intravitreal haemorrhage may
develop. The ocular changes seen in hyperthyroid patients
are likely to be due to systemic hypertension.

KEY LEARNING OBJECTIVES

m  Tounderstand why the eye is affected in many
systemic disease processes

m  To recognize uveitis and understand it is the ocular
manifestation of many systemic diseases

m  Torecognize ocular signs of selected other more
common systemic diseases, such as diabetes
mellitus and systemic hypertension

MULTIPLE CHOICE QUESTIONS

1. Why should examination of the eye be part of a
clinical examination when investigating
systemic disease?

(A) Because quality of life of the patient will be
severely impaired if they go blind

(B) Because many systemic diseases have
pathognomonic ocular signs that will
provide a diagnosis

(C) Because the eye is the only place in the
body where the central nervous system
(optic nerve head) and the peripheral
vasculature (retinal blood vessels) be
directly visualized

(D) Because there is a very limited number of
systemic diseases that may cause ocular signs

2. Regarding the aetiology of canine uveitis,
which of the following is true?

(A) Idiopathic/immune-mediated uveitis make
up the majority of cases, followed by
neoplasia and then infectious diseases

(B) Neoplasia is the most common cause of
uveitis, followed by infectious diseases and
then idiopathic/immune-mediated

(C) Infectious diseases are the most common
cause of uveitis, followed by idiopathic/
immune-mediated and then neoplasia



(D) Idiopathic/immune-mediated uveitis make
up the majority of cases, followed by
infectious diseases and then neoplasia

3. Regarding the ocular effects of diabetes mellitus
in canine patients, which of the following is true?

(A) The majority of dogs will develop cataracts
within a year of diagnosis
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(B) Diabetic dogs have a higher incidence of
retinal haemorrhages and microaneurysms
than non-diabetic dogs

(C) Diabetic dogs tend to have lower
tear production than non-diabetic
dogs

(D) All of the above are true

Cardiac manifestations
of systemic disease

Ruth Willis

As the ‘engine’ of the body, the heart is susceptible to the
effects of disease elsewhere. The response of the heart
may be appropriate — for example sinus tachycardia in
response to pain or hypovolaemia. However, in other
situations the effect of systemic disease on the heart
may result in worsening haemodynamics and a specific
therapeutic intervention may be required. Whilst numer-
ous systemic diseases will affect the heart, this lecture
will highlight the more common conditions.

ELECTROLYTE ABNORMALITIES

Conditions resulting in severe electrolyte imbalances can
affect the heart. For example, in dogs with hypoadreno-
corticism at the time of an Addisonian crisis, there is
profound hypovolaemia and also multiple electrolyte
imbalances, such as hyperkalaemia, often resulting in
bradyarrhythmias that are potentially life-threatening.
Specific anti-arrhythmic treatment is rarely required and
treatment is directed at aggressively addressing the effects
of mineralocorticoid and glucocorticoid deficiency.

VENTRICULAR TACHYARRHYTHMIAS

Ventricular arrhythmias are common in association with
severe systemic disease. The pathophysiology is likely to
be multifactorial and includes myocardial hypoxia and
ischaemia, acid—base disturbances, microthrombi for-
mation and the effects of inflammatory mediators.

Common conditions associated with ventricular
arrhythmias include:

m  Splenic disease, especially haemangiosarcoma
Gastric dilatation-volvulus (GDV)
Immune-mediated haemolytic anaemia
Immune-mediated thrombocytopenia
Pancreatitis

In some cases the ventricular arrhythmia is haemo-
dynamically stable and resolves spontaneously with
treatment of the underlying disease. Ventricular arrhyth-
mias are more likely to require treatment if:

®  The rateis fast (>180 bpm)

m Predisposing factors, such as pain, hypovolaemia
and electrolyte imbalances, have been appropriately
managed and the arrhythmia persists

m  There is systemic hypotension

Anti-arrhythmic treatment of ventricular tachyar-
rhythmias often involves the use of lidocaine as bolus(es)
followed by a continuous rate infusion.

LEFT VENTRICULAR HYPERTROPHY
IN CATS

Cats commonly exhibit cardiac adaptations to systemic
disease. For example left ventricular concentric wall hyper-
trophy is seen in cats with:

m  Hyperthyroidism

m  Systemic hypertension (for example renal disease,
hyperaldosteronism)

m  Acromegaly

PULMONARY HYPERTENSION

Non-cardiac conditions that may result in pulmonary
hypertension include:

m  Parasitism (for example Dirofilaria, Angiostrongylus)

m  Chronic pulmonary disease (for example interstitial
pulmonary fibrosis)

m  Pulmonary vascular disease with proliferative
change affecting the vessel walls

m  Pulmonary thromboembolism secondary to
systemic illness

Pulmonary hypertension may be diagnosed non-
invasively using spectral Doppler echocardiography to
measure the velocity of pulmonic (Pl) and/or tricuspid (TR)
insufficiency jets. Pl >2.2 m/sand TR >2.8 m/s are suggestive
of pulmonary hypertension. In dogs pulmonary hyperten-
sion can often be ameliorated using sildenafil.

VAGOTONIA

Some conditions will increase parasympathetic tone,
especially gastrointestinal disease, respiratory disease
and conditions resulting in significant increases in intrac-
ranial pressure. These conditions augment parasympa-
thetic tone and can increase the likelihood of neurally
mediated syncope.

KEY LEARNING OBJECTIVES

m  Give examples of systemic diseases likely to result in
arrhythmias

m  Give examples of systemic disease likely to result in
left ventricular hypertrophy in cats

®  Understand that treatment of malignant ventricular
arrhythmias usually involves administration of
intravenous lidocaine
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MULTIPLE CHOICE QUESTIONS

1. When may increased parasympathetic tone be
seen in dogs?
(A) Hypovolaemia
(B) Chronic respiratory disease
(C) Phaeochromocytoma
(D) Anaemia

2. When may left ventricular concentric
hypertrophy be seen in cats?

(A) Inflammatory bowel disease
(B) Pancreatitis
(C) Hyperthyroidism
(D) Hypovolaemia
3. Whatis ventricular tachycardia causing
systemic hypotension commonly treated with?
(A) Intravenous lidocaine
(B) Intravenous diltiazem
(C) Oraldigoxin
(D) Oral atenolol

Management of
refractory epilepsy

Jeremy Rose

Refractory epilepsy occurs when seizures do not respond
adequately to medication, or when the side effects caused
by medication result in a poor quality of life for the patient.
Refractory epilepsy is very common in small animal
practice and managing these cases can be challenging.
Effective management revolves around five main steps:

1. Establishing the patient has refractory epilepsy

2. Ensuring the episodes are epileptic seizures

3. Re-evaluating the patient to identify reasons for
becoming refractory to treatment

4. Considering the anti-seizure regimen and alternative
treatments

5. Resetting expectations

Many owners feel isolated and panicked whilst look-
ing after seizuring patients. They also report that many of
the side effects of anti-seizure drugs, such as sleeping
more and ataxia, affect their pet's quality of life. As such,
owners are prone to present their epileptic pet as refrac-
tory to the practitioner. It is important to educate owners
on the expectations of treatment and collectively estab-
lish what is considered refractory for their pet so they can
contact you for advice in this instance. As epilepsy often
progresses with time, the definition of refractory for a
particular patient is fluid. It is important to re-establish
markers for being refractory to treatment so you can
manage these patients effectively long term.

Once you have established your patient is refractory
to treatment it is important to review their history and
examination. This includes a full neurological examina-
tion and description (or in some cases videos) of the
episodes. Many other paroxysmal episodes can resemble
seizures and sometimes treatments may have started
before full characterization of the episodes was possible.
Repeat history and examination may identify a deteriora-
tion in cases of structural epilepsy or even change your
differentials so a previously presumptive idiopathic
epileptic is now considered to have a structural cayse.
This may lead to further investigations or treatments
other than anti-seizure drugs.

Where changes to the anti-seizure drug regimen are
considered, it is important to check owner compliance.
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Following this, repeating bloods and checking serum
levels of the medications allows optimization of a mono-
therapy before another drug is used or added to the
current treatment plan. Selecting another anti-seizure
drug can be challenging but considering the potential
efficacy alongside mechanism of action, pharmacoki-
netics, side effects and costs will help with the decision-
making process. Diet changes can help aid seizure
control for some patients but there is no evidence
supporting the use of other treatments (e.g. transcranial
magnetic stimulation, the use of essential fatty acids, and
vagal nerve stimulators) in veterinary patients at this time.
Alternative therapeutics may gather evidence with time
and become options for helping you manage these
refractory patients in the future.

KEY LEARNING OBJECTIVES

m  Develop guidelines to describe an individual as
having refractory epilepsy

m  Evaluate a patient to determine reasons for being
refractory to treatment

m  Choose additional anti-seizure drugs for a refractory
patient

MULTIPLE CHOICE QUESTIONS

1. Autoantibodies to which channels have been
found in some cats with limbic encephalitis?
(A) Ligand-gated chloride channels
(B) Ligand-gated sodium channels
(C) Voltage-gated calcium channels
(D) Voltage-gated potassium channels

2. Which of the following findings on neurological
examination would indicate a left-sided
forebrain lesion?

(A) A horizontal nystagmus with fast phase to
the right

(B) Absence of the right-sided pupillary light
reflex on direct or indirect testing

(C) Left-sided head tilt

(D) Right-sided menace response deficit

3. Which anti-seizure drug is proposed to act on
the SV2A protein?
(A) Imepitoin
(B) Levetiracetam

(C) Phenobarbital
(D) Potassium bromide



Acute kidney injury:
practical management
David Walker

Treatment goals for the patient with acute kidney injury
(AKI) are aimed at limiting further renal damage and
enhancing cellular recovery. Correction of fluid, electro-
lyte and acid—base disorders, achieving and maintaining
normotension, and establishing/maintaining urine flow
are the most important aspects of therapy in patients
presenting with AKI.

FLUID THERAPY

The most effective therapy in patients with AKl is careful
management of fluid balance. Even in the absence of
clinically detectable dehydration, a 5% fluid deficit should
be suspected and the dehydration deficit should be
corrected over 4-6 hours; only then can urine output be
accurately assessed. The rate of crystalloid fluid adminis-
tration after correction of dehydration should take into
account insensible losses, sensible losses and urine out-
put. Insensible losses (fluid lost with respiration and nor-
mal stools alone) are typically estimated as 22 ml/kg/day,
and sensible losses from vomiting and dehydration need
to be estimated. Urine output (UOP), which is also a
sensible loss, is most reliably monitored by placing
an indwelling urinary catheter but it can be estimated
by measuring free-catch samples every time a patient
urinates and/or by weighing soiled bedding. The urinary
catheter should be aseptically placed and connected to a
closed collection system because animals with AKIl have
depressed immunity to infection.

In terms of the crystalloid fluid of choice, a balanced
polyionic solution (i.e. lactated Ringer's solution (LRS)) is
appropriate in most situations. It is imperative to avoid
volume overload in patients with AKI as this has repeat-
edly been shown to worsen outcome because it does not
increase renal oxygen delivery despite improved cardiac
output and renal blood flow. The ‘ins-and-outs’ method
of fluid administration helps maintain an appropriate fluid
balance by matching the volume administered to the
volume excreted. Anuric patients should receive fluids
to replace insensible losses only. If the patient is over-
hydrated, then insensible losses should be withheld.
Overhydration in an anuric patient, or an inability to
induce diuresis in an oliguric or anuric patient, is an indi-
cation for continuous renal replacement therapy (CRRT),
which is the only other effective therapeutic option.

OLIGURIA AND ANURIA

Various values for urine output have been used to define
oliguria, including <0.25 ml/kg/h, <0.5 ml/kg/h, and

c&“ﬁgnu

<1- 2 ml/kg/h. The author typically uses a value of <1 ml/
kag/h to define oliguria. Anuria is defined as essentially no
urine production. If pathological oliguria or anuria persist
despite correction of fluid deficits, diuresis should be
considered to increase urine production.

Furosemide is a loop diuretic; it can increase urine
flow but has no effect on glomerular filtration rate (GFR)
or renal blood flow. An initial furosemide bolus is given
intravenously in oliguric patients. An increase in urine
output should be seen within 20-60 minutes of intrave-
nous administration. If a response is seen, furosemide
therapy can be repeated every 8 hours or continued as a
continuous rate infusion (CRI).

Mannitol is an osmotic diuretic that promotes
natriuresis and will increase renal blood flow due to its
intravascular volume-expanding effects. GFR may be
improved with mannitol therapy due its renal vasodilator
effects, and increased tubular blood flow may be benefi-
cial in flushing tubular obstructions caused by casts and
cellular debris. Additionally, mannitol has free-radical-
scavenging properties and is thought to reduce cellular
swelling. Mannitol should be given as an initial intrave-
nous bolus over 3-5 minutes. Diuresis should occur
within 20-30 minutes and mannitol can be continued
as a CRI.

KEY LEARNING OBJECTIVES

m  Understand how to differentiate acute kidney injury
(AKI) from chronic kidney disease (CKD)

®  Understand the ‘ins-and-outs’ method of fluid
administration

m  Beaware of when and how to use diuretics in dogs
with AKI

MULTIPLE CHOICE QUESTIONS

1. Which of the following is the most appropriate
fluid choice in a dog presenting with AKI?
(A) Hetastarch
(B) Hypertonic saline (7%)

(C) Lactated Ringer's solution (LRS)
(D) Saline (0.45%)

2. Which of the following would be the most
appropriate first-choice diuretic agent in an
anuric dog with AKI?

(A) Dopamine
(B) Fenoldopam
(C) Furosemide
(D) Mannitol

3. Which of the following would be an indication
for renal replacement therapy in a dog with AKI?
(A) Hypotension
(B) Intractable hyperkalaemia
(C) Underhydration
(D) Polyuria
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08:30-09:15

Is this a bone tumour? Differentiating benign and malignant
bone disease with radiographs

Jennifer Kinns

09:25-10:10

A waste of time? Should we still be doing skull radiographs
in 2019?

Jennifer Kinns

11:05-11:50

Is this elbow dysplasia? What radiographs tell us and when to
use CT

Francisco Llabrés Diaz

12:00-12:45

From head to tail, imaging the neurological patient: when are
radiographs still useful?

Francisco Llabrés Diaz

14:05-14:50
Now, your turn: interactive orthopaedic film reading
Jennifer Kinns

15:00-15:45
Now, your turn: interactive head and neck film reading
Raquel Salgliero

16:50-17:35

Orthopaedic weird and wonderful: an interactive radiographic
journey

Jennifer Kinns

17:45-18:30
Now your turn: interactive spine film reading
Francisco Llabrés Diaz
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s this a bone tumour?
Differentiating benign
and malignant bone
disease with
radiographs

Jennifer Kinns

Radiographs are an important part of the work-up of
skeletal lesions in small animal patients. The differen-
tiation between benign and malignant bone disease
determines the next steps in clinical work-up and case
management.

There are four key Roentgen findings that are asso-
ciated with aggressive bone lesions: the presence of
cortical destruction, a long zone of transition between
normal and abnormal bone, an aggressive form of peri-
osteal reaction and an aggressive form of lysis (bone
loss). Aggressive lesions are frequently lytic, but whether
the lesion is primarily lytic or proliferative does not in
itself determine if the lesion is aggressive. Not all features
of aggressive bone disease may be present in a lesion,
and some benign lesions may share features of a more
aggressive process.

Cortical destruction is often identified in aggressive
lesions, and if present is a good indicator of an aggressive
lesion. It is only seen on radiographs if the affected cor-
tex is projected tangentially by the X-ray beam. At least
two views of a lesion will increase the chances of visual-
izing this. In a benign process the cortex can be expanded
without destruction.

Bone lysis is not evident radiographically until there
is a 30% loss of bone density, and early primarily destruc-
tive lesions can therefore be very subtle. The pattern of
bone lysis has been related to the character of aggressive
bone lesions. Moth-eaten and permeative lysis are asso-
ciated with aggressive lesions whereas geographic (well
defined, regional) lysis can occur with benign lesions,
such as bone cysts. However, some aggressive lesions
will also display a more geographic form of lysis and this
distinction alone is not adequate to differentiate benign
and aggressive disease. Multiple myeloma and synovial
cell sarcoma for example can also have very well defined
more focal lytic lesions.

Periosteal reaction also varies in characteristic
between benign and aggressive forms. Aggressive lesions
have a more active periosteal reaction which is irregular.
Benign lesions tend to have smooth margins and good
definition. The rate of change of periosteal reaction can
also help differentiate benign from aggressive lesions.
More aggressive lesions progress more rapidly.

The transition zone describes the junction between
normal and abnormal bone. This is longer and less well
defined with aggressive disease, whereas a benign lesion
may have a distinct sclerotic margin.

The aetiology and location of the lesion affects the
radiographic appearance of aggressive disease. Joint-
associated neoplasia, such as synovial cell sarcoma, is
characterized by punctate lysis affecting multiple bones
with minimal periosteal reaction. Lesions of the spine are
often more lytic than proliferative and multiple myeloma
typically appears as multifocal lytic lesions without
periosteal involvement. Primary osteosarcoma of the
appendicular skeleton typically displays all the features of
aggressive disease, but can be quite variable. It frequently
occurs in predilection sites within the metaphyseal region
(proximal humerus, distal radius, distal femur and proxi-
mal tibia), while metastatic lesions can occur anywhere.

There is marked variation in appearance depending
on the stage of disease. Early osteosarcoma can be very
subtle with faint periosteal reaction, but will typically
progress rapidly. Histopathology is the gold standard for
diagnosis, but if cost, patient factors or client choice are
prohibitive, follow-up radiographs can be used to assess
for progression in the lesion that would be expected with
aggressive disease.

This lecture will discuss the radiographic features of
benign and aggressive bone disease using case examples.

KEY LEARNING OBJECTIVES

B Recognize the radiographic features of aggressive
bone disease

m Differentiate benign from malignant bone lesions
more easily

B Recognize the characteristic features of some
common bone malignancies

MULTIPLE CHOICE QUESTIONS

1. What is the characteristic radiographic feature
of an aggressive periosteal reaction?
(A) A sunburst shape
(B) Pallisading appearance
(C) Irregular margin
(D) Elevation from the cortical surface
2. What s the predilection zone for osteosarcoma?
(A) Diaphyseal
(B) Epiphyseal
(C) Metaphyseal
(D) Mixed epiphyseal and metaphyseal
3. Which part of the skeleton is most commonly
affected by multiple myeloma?
(A) Spine and pelvis
(B) Long bones
(C) Carpiand tarsi
(D) Skull
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A waste of time?
Should we still be

doing skull radiographs
in 20197

Jennifer Kinns

Skull radiographs are difficult to perform well, and are
difficult to interpret. The question arises as to whether we
should take them at all when other modalities, particu-
larly computed tomography (CT), may better answer the
clinical question. They can be a waste of time if interpre-
tation is limited by poor positioning and an inadequate
choice of views. However, not every clinic has access to
CT, not every pet is insured and not every owner can
afford to pay for a CT study. Done well, skull radiographs
can answer important clinical questions that will impact
the planning and prognosis for the patient. The short
answer to the question title is, "Yes, some of us should still
be doing skull radiographs for some cases.’ This lecture
will outline how to take a diagnostic study of the skull,
using case examples. It will also review the limitations of
skull radiographs and when CT may be necessary.

General anaesthesia is almost always necessary to
acquire a diagnostic study of the skull. The anatomical
complexity requires very accurate and standardized
positioning which is not possible in a conscious patient. A
minimum number of views is necessary for a diagnostic
study. Dorsoventral (DV) and lateral views are indicated
in almost every case. The DV view is preferred to the ven-
trodorsal (VD) view as it is easier to obtain mandibular
symmetry. Additional views will be required depending
on the clinical presentation. These are summarized in
Figure 1.

In general practice, skull radiographs can help iden-
tify the presence of aggressive osseous lesions in patients
presenting with mass lesions. Although the extent of
disease may not be accurately assessed, this could allow
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the owner and clinician to make a decision as to the next
appropriate step, such as biopsy and thoracic radio-
graphs or potentially euthanasia. Radiographs can also
help identify the presence of middle ear disease, and in
trauma patient’s skull radiographs can be used to identify
osseous trauma. In most cases requiring surgical inter-
vention, advanced imaging, such as CT, will be necessary
for more accurate assessment and surgical planning.

KEY LEARNING OBJECTIVES

B Recognize the clinical indications for skull
radiography

m  Understand the appropriate views and correct
positioning for different clinical indications

B Understand when computed tomography of the
skull is necessary

MULTIPLE CHOICE QUESTIONS

1. Which view is indicated for assessment of the
tympanic cavities in addition to standard DV
and lateral images?

(A) Intraoral dorsoventral

(B) Open-mouth rostrocaudal

(C) Open-mouth ventrorostral-dorsocaudal
(D) None of the above

2. If you acquire an open-mouth left 20-degree
dorsal-right ventral radiograph of the skull,
which structure will be projected ventrally?
(A) Left mandible
(B) Right mandible
(C) Left maxilla
(D) Right maxilla

3. Which anatomical structure will have to be
elevated to produce a straight lateral projection
of the canine skull?

(A) Base of the skull
(B) Neck

(C) Nose

(D) Ears

Radiographic projections indicated

Middle ear/tympanic bullae Open-mouth rostrocaudal; lateral oblique? (left rostral-right caudal for the right and
right rostral-left caudal for the left); rostroventral-caudodorsal oblique

Nasal passages
Frontal sinuses

Maxillary dental structures

Open-mouth rostroventro-caudodorsal oblique; intraoral dorsoventral
Skyline/rostrocaudal frontal sinus view

Lateral oblique? (open-mouth left ventral to right dorsal for the right and open-mouth

right ventral to left dorsal for the left)

Mandibular dental
structures

Temporomandibular joints

Figure 1: Radiographic projections for the skull

Lateral oblique® (open-mouth left dorsal to right ventral for the right and open-mouth
right dorsal to left ventral for the left)

Lateral oblique views as for tympanic bullae

aThe lateral oblique views will be acquired at different angles depending on the skull type of the patient and the region

of interest
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s this elbow dysplasia?
What radiographs tell
us and when to use CT

Francisco Llabrés Diaz

There has been a very significant shift towards the use of
CT when evaluating cases of suspected elbow dysplasia
(ED). This is mostly well justified although radiography
can still offer a financially viable and quick assessment at
the time of the original clinical presentation and in
chronic cases where a flare-up has occurred.

RADIOGRAPHY

A three projection study of the elbow (neutral 110-
degrees mediolateral, 45-degrees flexed mediolateral
and a craniocaudal) is needed to evaluate this area. The
BVA/KC scheme requires the first two as screening. The
quality of the radiographs will have a very significant
impact on the usefulness of the test. Particular care and
training are needed at the time of obtaining the cranio-
caudal projections.
Radiographs will be able to detect:

m  Conspicuous primary lesions

m Significant increase in opacity of the distal and
caudal aspect of the ulnar notch (a useful
radiographic sign of disease although difficult to
detect if subtle and when evaluating poor-quality
radiographs)

m  Presence and severity/extension of osteoarthritis,
useful as a baseline for monitoring

Radiographs will struggle (CT is here superior) to
evaluate:

m  The degree of incongruity, unless severe
m  Subtle medial coronoid process alterations

COMPUTED TOMOGRAPHY
Advantages

m  Lack of superimposition

m  Exquisite anatomical detail

B Therefore higher sensitivity for those lesions where
radiography can struggle

m  Although not part of the ED complex, CT is also
superior in cases with incomplete ossification of the
humeral condyle or stress fractures at this level, an
important clinical consideration, particularly in
spaniel breeds

Disadvantages

m  Poor at detecting cartilage-only lesions

B [t can be difficult to differentiate osteochondritis
dissecans from kissing lesions

m Joint congruity is not assessed on weightbearing/
overall range of motion

Situations where CT shines over radiography

m  The detection of mild/focal changes within the
medial coronoid process

m  Variable degrees of subchondral bone
hypoattenuation

m  Presence of fissures or small and minimally
displaced fragments

m  Presence of convincing but mild incongruity

m  Hyperattenuation of the subchondral bone at the
level of the distal/medial humeral condyle

The appearance of an ununited anconeal process
and osteoarthritis will be the same as on radiographs.

INTERPRETATION

The link between morphological alterations and their
clinical relevance and, most importantly, therapy is still
under debate. From experience, large detached or dis-
placed medial coronoid process fragments and large
ununited anconeal processes tend to be treated (arthro-
scopically or surgically) more promptly.

KEY LEARNING OBJECTIVES

m  Elbow dysplasia (ED) is a multifactorial disease with
a high genetic influence and heritability, often
bilateral, although not necessarily symmetrical

m  Radiographs are used to detect visible (not always
conspicuous) primary lesions and secondary
osteoarthritic changes

m Itis not wrong to recommend computed
tomography (CT) with a strong clinical suspicion of
ED to minimize the chances of an uncertain result,
but CT should not be used as a screening tool in
cases of obscure lameness

MULTIPLE CHOICE QUESTIONS

1. Which one of the following findings is clinically
relevant if radiographically testing for causes of
elbow lameness?

(A) Nutrient foramen
(B) Open growth plates
(C) Mach bands

(D) Panosteitis

2. Which one of the following is NOT part of the

elbow dysplasia complex?

(A) Ununited anconeal process

(B) Incomplete humeral condylar ossification
(C) Osteochondrosis

(D) Medial coronoid process fragmentation

3. Atwhat age are dogs evaluated in the BVA/KC
elbow dysplasia scheme?

(A) Only less than 1 year old
(B) Only if older than 1 year
(C) Only younger than 2 years
(D) No age restriction

[ 144 | BSAVA CONGRESS 2019 PROCEEDINGS



From head to talil,
iImaging the
neurological patient:
when are radiographs
still useful?

Francisco Llabrés Diaz

RADIOGRAPHY
It can be an ideal, quick and versatile technique:

m  As part of a generic screening in cases of:
— Suspected or known trauma
— Suspected toxicity
— Underlying neoplasia — staging
— Metabolic or neuromuscular conditions
(myasthenia gravis — megaoesophagus,
aspiration pneumonia, underlying thymic
disease)
® In cases where post surgical monitoring following
the use of implants is being carried out regularly

There is no need to therefore always defer to
advanced imaging techniques when dealing with neuro-
logical presentations. Conversely, examples where other
modalities can frequently detect earlier changes include:
discospondylitis, spondylitis, physitis and vertebral neo-
plasia. Radiography will not be generally recommended
in cases with a clear suspicion of intracranial disease
or neurocompression or for the detailed evaluation of
vertebral or skull fractures.

ULTRASONOGRAPHY

Ultrasonography is useful when survey imaging is to be
performed, particularly with traumatic and oncological
patients. Itis also used for the diagnosis of portosystemic
shunts and guided sampling.

COMPUTED TOMOGRAPHY

Computed tomography (CT) is good for quick and
detailed screenings. It is particularly useful, however, in
those cases of trauma, for screening and also in those
cases with a suspected or known skull or vertebral frac-
tures (detailed fracture evaluation and clarification of the
state of the neighbouring structures). CT will be quick
and large haemorrhagic foci should be conspicuous
through increased attenuation. In these cases, however,
the evaluation of the brain and spinal cord parenchyma
for oedema or contusions may be more difficult than
with magnetic resonance imaging (MRI), particularly if
the abnormalities are subtle and/or focal.

CT is also useful in chondrodystrophic breeds with
an acute intervertebral disc extrusion, as the extruded
material will frequently be mineralized. Conversely, it is
accepted that non-mineralized disc material is likely to
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need of CT myelography or MRI to be diagnosed. In addi-
tion, CT is more limited than MRI for evaluation of the
spinal cord for contusions, oedema or malacia.

MAGNETIC RESONANCE IMAGING

Although it is more often than not the modality of choice,
the previous paragraphs have hopefully demonstrated
that each neurological case should be treated individu-
ally and when MRI would be better. Cases with intracra-
nial neurolocalizations or strong clinical suspicions of
neurocompressive disease will benefit from undergoing
MRI. The diagnosis of congenital malformations, vascular
accidents, neoplasia, meningoencephalomyelitis or the
detailed evaluation of the brain or spinal cord in cases of
trauma are perfect examples of when MRI is preferred.

KEY LEARNING OBJECTIVES

m If one subtracts financial factors as well as
availability from the choice of imaging technique,
the use of certain modalities can be strongly linked
to the clinical presentation/need of therapeutic
guidance, with advanced imaging then being
frequently chosen

m Radiography can and should still play an
important role

m  Advanced imaging is recommended for the
detailed evaluation of head trauma and cases with
a very strong clinical suspicion of neurocompressive
disease

MULTIPLE CHOICE QUESTIONS

1. Which of the following is correct in diagnosis of

discospondylitis?

(A) Radiography will always detect alterations

(B) Radiography and clinical signs will always
match their severity

(C) Can only be diagnosed radiographically if
using myelography

(D) Radiographic signs can vary markedly
during the acute and chronic phases

2. Which of the following is correct for

intervertebral disc extrusion?

(A) Is always associated with significant spinal
cord compression

(B) Can sometimes be diagnosed on plain CT

(C) Can always be diagnosed on plain
radiographs

(D) Only needs the evaluation of the vertebral
canal on imaging studies

3. Which of the following is correct concerning
ventral vertebral periosteal reaction as a
radiographic finding?

(A) Is always pathological

(B) Is frequently seen from T2 to T4

(C) Can be an indirect sign of neoplastic
spread

(D) Can be a sign of intervertebral disc extrusion
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Now, your turn:
iNnteractive orthopaedic
film reading

Jennifer Kinns

Radiographic interpretation can be an integral part of
the work-up of small animal orthopaedic patients. This
lecture will be a presentation of a series of interesting
orthopedic cases. The cases will include examples of
developmental bone disease, radiographic evaluation of
trauma and fracture healing, some examples of aggres-
sive bone disease and examples of joint disease in canine
and feline patients. It will be an interactive session, and
delegates will be asked their opinion on the findings and
diagnosis in these cases by means of electronic voting.

KEY LEARNING OBJECTIVES

m  Review some of the radiographic findings in
common developmental orthopaedic conditions in
canine patients

m  Understand the need for additional views in some
trauma patients with orthopaedic injury

Review the radiographic findings in joint-associated
disease

MULTIPLE CHOICE QUESTIONS

1.

Which additional view would be recommended
in a patient suspected of having medial
collateral tarsal instability?

(A) Flexed lateral

(B) Dorsoplantar oblique

(C) Stressed dorsoplantar view

(D) Flexed skyline projection

Which additional view could be used to help
identify osteochondritis dissecans of the
canine shoulder?

(A) Lateral oblique

(B) Supinated lateral

(C) Skyline view of the intertubercular groove
(D) Flexed craniocaudal

Which joints are most commonly affected by
rheumatoid arthritis?

(A) Carpus and tarsus

(B) Elbows and stifles

(C) Shoulders and hips

(D) Stifles

Now, your turn:
interactive head and
neck film reading

Raquel Salgiiero

This interactive session will focus on the cases that are
commonly seen in general practice that affect the head
and neck. Pathologies of the head and neck are difficult
to diagnose on radiographs as generally the normal anat-
omy is difficult to understand. Most of the times, advanced
imaging techniques, such as computed tomography or
magnetic resonance imaging are needed to achieve a
definitive diagnosis. This will be a case-based session
using turning point to help to identify normal anatomy in
our patients and pathologies in dogs and cats.

KEY LEARNING OBJECTIVES

m  Understand the principles of interpretation of head
and neck radiographs

Identify the most common pathologies seen in
veterinary practice that can be diagnosed with
radiographs

Understand which next steps in imaging should be
used to help achieve a diagnosis

MULTIPLE CHOICE QUESTIONS

1.

Which are the most common tumours seen in
the thyroid glands?
(A) Lymphoma
(B) Carcinoma
Which is the best projection to evaluate the
tympanic bullae in dogs?

(A) R10°V-Cd DO

(B) Lateral

(C) Rostrocaudal with an open mouth

(D) Ventro-dorsal

What is the most common finding in
radiographs in cases of nasal aspergillosis?
(A) Destructive rhinitis

(B) Mass effect

(C) Normal appearance

(D) Bilateral increased opacity

(C) Osteosarcoma
(D) Fibrosarcoma
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Orthopaedic weird

and wonderful: an
Interactive radiographic
journey

Jennifer Kinns

This lecture will be a presentation of a series of the
more unusual orthopaedic cases. The cases will include
examples of less common osseous and metastatic neo-
plasia, examples of fungal osteomyelitis, metabolic bone
disease and congenital bone disease. It will be an inter-
active session, and delegates will be asked their opinion
on the findings and diagnosis in these cases by means of
electronic voting.

KEY LEARNING OBJECTIVES

m  Recognize some of the less common causes of
aggressive bone disease
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m  Recognize some of the radiographic features of
metabolic bone disease in small animals

®  Anintroduction to the less common congenital
bone diseases

MULTIPLE CHOICE QUESTIONS

1. Which part of the bone is affected by
mucopolysaccharidosis (type VI) in cats?
(A) Epiphysis (C) Metaphysis
(B) Diaphysis (D) All parts are affected
2. Which part of the long bones are most often
affected by fungal infection?
(A) Epiphysis
(B) Diaphysis
(C) Metaphysis
(D) Cortices
3. Which bones are most typically affected by
hypertrophic osteopathy?
(A) Metacarpals and phalanges
(B) Long bones
(C) The vertebrae
(D) The pelvis

Now your turn:
interactive spine film
reading

Francisco Llabrés Diaz

Multiple clinical scenarios may benefit from imaging the
vertebral column and/or the spinal cord. When consider-
ing vertebral or spinal imaging, however, the most likely
underlying cause may not be particularly clear from
the clinical presentation. The symptoms and chronicity
or progression of the clinical signs will need to be con-
sidered when deciding on the imaging modality to
recommend.

The general tendency is to move towards advanced
imaging modalities to evaluate most of these cases,
but plain radiography can still be very useful. Typical
examples of this include:

m  Trauma cases, where a survey of the areas
suspected of having been damaged can be
performed quickly and without great expense.
Follow-up radiographs in cases of implant requiring
surgery are also useful and routinely obtained

m  Congenital malformations causing severe
malangulation of the vertebral column and/or
associated neurocompression through direct
vertebral canal narrowing or indirect compression
(associated secondary disc protrusion, for instance):
some of these alterations may be associated with a
dynamic component. This may be easier to test on
radiography than with other imaging modalities

m  Dyscospondylitis, physitis, spondylitis: although
significant mismatches between the severity of the
inflammatory process and the visible radiographic
alterations may occur

B Metabolic conditions: secondary
hyperparathyroidism, for instance, causing
osteopaenia and potentially pathological fractures —
more often described with nutritionally induced
forms of the disease

m  Neoplasia: detectable on plain radiography if there
is significant bone alteration (can be lysis or new
bone formation or a combination of both). Both
primary and metastatic lesions can be detected, but
not all cases of neoplasia will be associated with
radiographic alterations

It is important to clarify that cases with a strong
suspicion of intervertebral disc extrusion, ischaemic
myelopathy, myelitis, epidural empyema or spinal cord
neoplasia, to cite a few, are likely to benefit from advanced
imaging sooner rather than later. In addition, if vertebral
stabilization is to be performed following trauma, advanced
imaging will offer a far more detailed evaluation of the
affected vertebrae and the effect of the trauma on the
geometry of the vertebral canal, to guide reconstruction.

KEY LEARNING OBJECTIVES

B The clinical presentation, rather than the imaging
modality per se, can give you a strong hint as to
whether plain radiography is potentially useful in
a case

B Whenever possible, magnetic resonance imaging
(MRI) or computed tomography (CT)/CT
myelography should be considered ahead of
myelography
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m  Postoperative radiographs can be very useful as a
baseline for future comparisons or follow-up studies
in cases where implants have been used

MULTIPLE CHOICE QUESTIONS

1. Which of the following statements about

diagnosing spinal cord neoplasia is true?

(A) Radiography will always detect
alterations

(B) Radiography will never detect alterations

(C) Spinal cord neoplasia can only be
diagnosed radiographically in cases of
metastases to the spinal cord

(D) Radiographs can help if the vertebral body
is remodelled

2. Which of the following statements about
atlanto-axial luxation is true?

(A)
(B)

(C)
(D)

Is always associated with alterations on
plain radiographs

May need dynamic studies to confirm
instability

Can only be diagnosed on myelography
Only needs the evaluation of the dens of
the atlas on imaging studies

Which of the following statements about a
young dog involved in a road traffic accident
and presenting with signs suggestive of
vertebral column/spinal cord trauma is true?

(A)
(B)

(o)}

(D)

Should always be evaluated by CT

Should always have the thorax and
abdomen evaluated regardless of the
neurolocalization of the lesion

Should be evaluated with CT myelography
to assess the spinal cord

Should always have the imaging findings
correlated with the neurological status

[ 148 | BSAVA CONGRESS 2019 PROCEEDINGS



Saturday 6 April
Kingston Theatre

Loco-regional
anaesthesia

15 O 08:30-09:15
Basic LA plus pharmacology

Jaime Viscasillas

15 O 09:25-10:10
Local anaesthesia equipment
Matt Read

151 11:05-11:50
Local blocks in the head

Jaime Viscasillas

15 2 12:00-12:45
Thoracic limb local anaesthetic techniques
Matt Read

153 14:05-14:50
Epidural anaesthesia

Jaime Viscasillas

154 15:00-15:45
Pelvic limb local anaesthesia techniques
Matt Read

15 5 16:50-17:35
Abdominal and thoracic local anaesthesia techniques
Matt Read

15 6 17:45-18:30
LA and analgesia cases: interactive session
Matt Read and Jaime Viscasillas

BSAVA
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Loco-regional anaesthesia

Basic LA plus
pharmacology

Jaime Viscasillas

Lidocaine, bupivacaine, mepivacaine, procaine, ropiv-
acaine, mepivacaine, levo-bupivacaine, ... we have many
local anaesthetics available, so which one is the best?
Which one should | buy? Which one should | use? Is the
most expensive the best one? Fortunately, pharmacology
will assist in answering every single question.

Initially, we need to understand the mechanism of
action of local anaesthetics and why they are an excel-
lent tool for pain management. Transmission of pain is
carried out by means of action potentials transmitted
along a nerve fibre. Local anaesthetics basically blockthis
transmission, in a reversible way.

However, as with every drug we administer, we need
to know their potential side effects plus how to avoid
them, and what to do in case we encounter problems.
Although it is possible to successfully treat systemic toxi-
city, it is undoubtedly better to avoid rather than treat
complications.

The clinical decision of choosing one local anaes-
thetic over another one will be based on the specific
clinical scenario. Do | need a local anaesthetic that works
very fast? Is the surgery going to be very long? Which
local anaesthetic technique am | going to use? Again, the
answers to these questions are based on the pharmacol-
ogy of local anaesthetics.

There are some concepts we need to remember,
such as the molecular structure of local anaesthetics,
pKa, solubility, potency, protein binding and concentra-
tion. Understanding these factors will help us decide
which local anaesthetic is more suitable for each clinical
scenario.

On top of the intrinsic factors related to the local
anaesthetics, we can also combine them with other
drugs in order to change or alter some of their character-
istics. As a well known example, adrenaline is mixed with
lidocaine to increase the duration of action of the local
anaesthetic effect. Other drugs which are currently used

include bicarbonate, alpha-2 agonists, opioids or steroids.
This session will outline the advantages and potential
disadvantages of these combinations.

KEY LEARNING OBJECTIVES

m  To describe the mechanism of action of local
anaesthetics

m  To list the local anaesthetics we can use in small
animals

m  To recognize the main factors affecting the effect
of local anaesthetics

MULTIPLE CHOICE QUESTIONS

1. How does pyothorax alter the efficacy and drug
choice when applying an intrapleural block?
(A) The tissue is infected so pH of the tissue
will be acidotic and dissociation of local
anaesthetics will be compromised

(B) The absorption of the local anaesthetic is
delayed so the effect will last much longer
than expected

(C) The effect will depend on the
concentration of the local anaesthetic:
high concentration of local anaesthetic
will work

(D) Local anaesthetics with high solubility
diffuse much better through the infected
tissues therefore they are the right choice

2. Which drug administered with bupivacaine will
NOT increase the duration of the block?
(A) Adrenaline
(B) Medetomidine
(C) Dexamethasone
(D) Buprenorphine
3. Which local anaesthetic is more likely to cause
systemic reactions?
(A) Lidocaine
(B) Procaine
(C) Bupivacaine
(D) Levo-bupivacaine

Local anaesthesia
equipment
Matt Read

This session will introduce the learner to the equipment
that is used to perform regional anaesthesia in small
animals. The characteristics of specialized needles will
be discussed as they relate to performance and safety of
nerve blocks. The considerations for using nerve stimu-
lation to confirm proximity of the needle to a peripheral
nerve will be reviewed. The use of ultrasound for perfor-
mance of peripheral nerve blocks will be introduced,
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including the basics of 'knobology’ (e.g. gain, depth, in-
plane vs. out-of-plane needle approaches).

Many different types of needles can be used for local
or regional anaesthesia. Needles are generally selected
based on tip design, length, gauge, absence or presence
of insulation and/or echogenic characteristics, and clini-
cian preference depending on the size of the patient
and the planned block. Each type has its own inherent
advantages and disadvantages, depending on the block
being performed.

The shape of the needle tip affects the operator’s
ability to appreciate the different tissue planes encoun-
tered as the needle is advanced into the patient during
performance of the block. Hypodermic needles have
long bevels and sharp edges and are not ideal for per-
forming most peripheral nerve blocks. Blunt needles



(e.g. 30-degree or 45-degree bevels, Tuohy needles, etc.)
are better choices for local and regional anaesthetic
techniques where multiple tissue planes are expected to
be penetrated. The blunt design of these needle tips influ-
ences the subjective 'feel’ of tissue layers as the needle is
advanced, giving the operator more information about
needle location in the patient and lessening the chances
of inadvertently penetrating a vessel or the nerve itself.

Peripheral nerve stimulators are used in conjunction
with insulated needles and should be adjustable in terms
of impulse frequency (Hz), pulse width (milliseconds) and
current strength (milliamperes). Insulated needles are
specifically designed for use with a peripheral nerve
stimulator and are coated with a thin layer of non-
conductive material over the length of the needle, except
for a small exposed area at the needle tip. When con-
nected to a peripheral nerve stimulator, the current is
conducted down the shaft of the metal needle and is
released at the tip. As the needle is advanced towards the
nerve, the current that is released from the tip will stimu-
late the target nerve. When this occurs, the operator will
see contractions (referred to as ‘'motor responses’) in the
muscles that are innervated by the target nerve, assum-
ing the nerve is not strictly sensory in function. The out-
put of the nerve stimulator should be able to be adjusted
in small increments across the clinically useful range of
0.1mAto 1.0 mA, allowing for close approximation of the
needle-to-nerve distance.

Use of ultrasonography to perform nerve blocks is
now considered to be the gold standard in people and
it is increasingly being used in animals for this same
purpose. The advantages of using ultrasonography over
blind techniques (including nerve stimulation) is that it
allows the operator to assess the patient’s anatomy prior
to needle placement, to visualize the target nerve and its
location relative to other important structures (e.g. blood
vessels, pleura, etc.), and to observe the local anaesthetic
spreading around the nerve in real time as it is being
injected, minimizing the chance for complications such
as intravascular or intraneural injections.

KEY LEARNING OBJECTIVES

m How the characteristics of a needle may affect
performance of regional anaesthesia

m  How nerve stimulation can be used to confirm
proximity of a needle to the target nerve
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m  How to optimize an ultrasound image when
regional anaesthesia is being performed

MULTIPLE CHOICE QUESTIONS

1. Which of the following is CORRECT concerning
needle selection for regional anaesthesia with
nerve stimulation?

(A) The use of in insulated needle does not
affect block success

(B) A needle with a long-bevel allows for
better ‘feel’ as anatomic structures are
penetrated

(C) A sharp needle is less likely to traumatize
the target nerve

(D) The presence of distance markers along
the needle shaft can be helpful once the
needle is in situ

2. When using nerve stimulation to perform a
peripheral nerve block under ultrasound
guidance, which of the following should you do?
(A) Connect the red lead to the patient, the
black lead to the needle, set the frequency
to 2 Hz, and set the current output to 5 ma

(B) Connect the black lead to the patient, the
red lead to the needle, set the frequency to
2 Hz, and set the current output to 2 ma

(C) Connect the red lead to the patient, the
black lead to the needle, set the frequency
to 1 Hz, and set the current output to 0.5 ma

(D) Connect the black lead to the patient, the
red lead to the needle, set the frequency to
1 Hz, and set the current output to 2 ma

3. When using ultrasound guidance to perform
a nerve block, which of the following should
you do?

(A) Use the gain controls to help position the
target nerve in the center of the screen

(B) Orientate the needle so as to approach the
nerve using as acute an angle as possible

(C) Use an in-plane technique to position the
tip of the needle adjacent to the nerve

(D) Use a low-frequency probe to obtain the
best resolution of the image

Local blocks In
the head

Jaime Viscasillas

Many surgical procedures are performed in the head of
small animals: dentals, eye surgery, ear surgery, rhinos-
copy, etc. The knowledge of the anatomy of the head will
give information about the innervation of this area and
the nerve(s) we need to block in order to anaesthetize a
specific region.

But why do we need to use local anaesthesia tech-
niques for these procedures? The local anaesthetics
will provide very good analgesia during the surgical
procedures, therefore we will be able to decrease/avoid
other drugs that potentially will cause hypotension (i.e.
isofluorane during maintenance). Additionally, many dogs
and cats coming for dental procedures will be geriatrics,
therefore kidney or liver function can be altered. Provid-
ing excellent local analgesia will avoid the use of systemic
drugs such as non-steroidal anti-inflammatory drugs
(NSAIDs) or high doses of opioids which can compromise
the recovery of the patient. Finally, the effect of local
anaesthetics can last several hours into the postoperative
period, therefore recovery will be smooth, pain free,
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and potentially less analgesic drugs will be needed
postoperatively.

Although head surgery is not as common as surgery
to the rest of the body, many local blocks can be used.
Several approaches have been described in the veteri-
nary literature for nerve blocks, and knowledge of the
anatomy of each specific patient will help us deciding
which approach is most suitable. Additionally, the use of
some tools, such as ultrasonography, can offer advan-
tages in some patients.

In this lecture we will discuss and describe the use of
different local blocks in the head, such as mental, inferior
alveolar, infraorbital, maxillary, auriculotemporal, auricu-
lopalpebral, great auricular nerve blocks and retrobulbar
block. Most of these techniques are performed blindly
and require simple and inexpensive equipment (just the
local anaesthetic, a hypodermic needle and a syringe).
We will also mention other simpler options for specific
procedures, such as patients with brachycephalic obs-
tructive airway syndrome (BOAS).

KEY LEARNING OBJECTIVES

m  Tounderstand the anatomy of the head from an
anaesthetist’s point of view

m  To list the main local anaesthesia techniques
applicable to the head of dogs and cats

m  Todiscuss the clinical scenarios where these
techniques can be used

MULTIPLE CHOICE QUESTIONS

1. Which block would you use to provide
analgesia for a rhinoscopy?
(A) Maxillary nerve block
(B) Infraorbital nerve block
(C) Alveolar inferior nerve block
(D) Mental nerve block

2. How many approaches have been described
for the maxillary nerve block?
(A) 1
(B) 2
(€ 3
(D) 4

3. Which nerve or nerves do you need to block in
order to provide analgesia for a total ear canal
ablation?

(A) Auriculotemporal and auriculopalpebral
nerve

(B) Auriculotemporal and great auricular nerves

(C) Auriculopalpebral and great auricular nerves

(D) We cannot do any block for that surgery

Thoracic limb local
anaesthetic techniques

Matt Read

This session will introduce the learner to the clinically
relevant aspects of performing regional anaesthesia of
the thoracic limb of small animals. Relevant anatomy will
be reviewed and some of the newer techniques that are
used to perform regional anaesthesia of the thoracic
limb (e.g. brachial plexus blocks, RUMM blocks) will be
discussed.

Many potentially invasive and painful surgical pro-
cedures are performed on the thoracic limb, making it
important to be able to safely and effectively provide
local and regional anaesthesia to this part of the body. In
the past, blind approaches to the brachial plexus and
other peripheral nerves of the limb were described, with
varying levels of success despite the large volumes of
drug that were recommended. Recently, development of
techniques that use nerve stimulation and/or ultrasonog-
raphy to perform nerve blocks have resulted in much
higher success rates with relatively small volumes of local
anaesthetic.

In terms of regional anaesthesia, the nerves of the
distal limb that are most relevant to sensory and motor
function are the musculocutaneous, radial, median and
ulnar nerves. These main nerves (or their roots) can be
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blocked using one of several different techniques using
nerve stimulation and/or ultrasonography. Blind tech-
niques are not usually associated with good success and
are generally not recommended. Although nerve stimula-
tion is still considered to be a blind technique, the ability to
induce motor responses in target muscle groups (e.g.
elbow flexion as a result of biceps muscle contraction
resulting from musculocutaneous nerve stimulation) does
allow the operator to assume some degree of needle-to-
nerve proximity prior to injection of the local anaesthetic.
Blocking the nerves in the brachial plexus using an axillary
approach with nerve stimulation will typically result in
anaesthesia of the thoracic limb distal to the humerus.

With ultrasonography, the individual nerves and
associated blood vessels of the brachial plexus can be
visualized, allowing the operator to position the needle
tip adjacent to the target nerves without causing inad-
vertent injury to the patient. Visualizing the nerves also
allows the operator to reposition the needle between
injections instead of simply injecting a large volume at
one location and hoping it reaches all of the nerves. This
allows the local anaesthetic to be deposited more
precisely and the volume of drug potentially to be lower
than when blind techniques are used. Depending on the
technique that is used, use of ultrasonography for perfor-
ming a nerve block will typically result in anaesthesia of
the thoracic limb distal to the scapula.

The radial, ulnar, median and musculocutaneous
nerves can also be blocked at a more distal location,
avoiding needle placement near the major vessels of the
limb in the axilla. Although blind techniques at this



location result in variable efficacy, use of ultrasonogra-
phy to visualize the nerves prior to injection can result in
higher levels of success. Many people find a RUMM block
easier to perform than a brachial plexus block due to the
more superficial location of the target nerves and the
distance of the nerves from other important structures.
With ultrasonography, the individual nerves can be visu-
alized proximal to the elbow on the lateral (R) and medial
(UMM) sides of the limb, allowing the operator to position
the needle tip adjacent to the target nerves. Performing a
RUMM block will typically result in anaesthesia of the
limb distal to the elbow, making it very useful for a range
of commonly performed surgical procedures.

KEY LEARNING OBJECTIVES

m  Describe the anatomy that is considered relevant
when performing peripheral nerve blocks of the
thoracic limb

m  Name two different regional anaesthetic techniques
that can be used to provide anaesthesia and
analgesia to the thoracic limb

m List the equipment and provide the name of a drug
and the dose/volume that is required to perform
each of these techniques

MULTIPLE CHOICE QUESTIONS

1. Which of the following nerves are responsible
for providing sensory innervation to the
thoracic limb?
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(A) Suprascapular, subscapular,
brachiocephalicus, radial and
musculocutaneous

(B) Suprascapular, subscapular,
musculocutaneous, radial, axillary, medial
and ulnar

(C) Brachiocephalicus, suprascapular,
musculocutaneous, radial, medial
and ulnar

(D) Musculocutaneous, radial, axillary, median
and ulnar

2. Which of the following techniques could be
used to provide anaesthesia for a radial
fracture?

(A) RUMM block

(B) Sciatic nerve block

(C) Intercostal nerve block

(D) Transversus abdominis plane block

3. When approaching the radial nerve with a
needle, which of the following would likely be
the most difficult to perform?

(A) Approaching the nerve from a lateral-to-
medial direction

(B) Approaching the nerve from a cranial-to-
caudal direction

(C) Approaching the nerve from a caudal-to-
cranial direction

(D) It does not matter since the nerve can be
approached easily from any direction

Epidural anaesthesia

Jaime Viscasillas

Let's do an epidural! Easy! But ... which approach? Which
drug? Which volume? Which concentration? Which
equipment should | use? In which patients should | avoid
the epidural route? Which side effects can | have and how
can | avoid them? Single injection or epidural catheter?
Where should | leave the tip of the catheter? How can |
know if | am in the epidural space? The needle is in the
subarachnoid space, what should | do?

As we know, the epidural route is one of the most
effective ways to provide analgesia in our patients. In
fact, in human anaesthesia it is the gold standard for
many surgical procedures, so why is it less popular in
veterinary anaesthesia? It can be used to control pain in
surgical procedures, medical conditions, such as pancre-
atitis, or even chronic pain. Additionally, the epidural
space runs from the head to the tail, so potentially it is a
good route to treat pain in different locations ,such as
tail, hind limbs, abdomen, thorax and even neck. It is
important to understand the anatomy of the epidural
space to recognize the advantages/disadvantages of the

different approaches we can use to reach the epidural
space.

The epidural technique is considered an easy tech-
nique to be performed in the majority of cases. The most
reported/used approach is the lumbosacral approach,
where we have a big ‘window’ to reach the epidural
space. However, we could use other approaches (i.e.
sacrococcygeal, between T13 and L1 vertebrae, etc.)
once we have enough experience with the lumbosacral
approach. It is important to appreciate different app-
roaches since they can be used to provide analgesia to
specific areas or for when the the lumbar approach is not
an option (i.e. obesity, dermatitis, etc.).

We need to try to clarify all these questions and get
the most out of the epidural analgesia for our patients.

KEY LEARNING OBJECTIVES

B To discuss the different factors which need to be
taken into account when performing an epidural
technique

m  To summarize the potential side effects and what to
do if they happen

m  To describe potential clinical uses of epidural
anaesthesia
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MULTIPLE CHOICE QUESTIONS

1. Which are the main differences between spinal

(subarachnoid) and epidural anaesthesia?

(A) Spinal anaesthesia has a faster onset of
action, is more potent but does not last as
long as epidural injection

(B) In dogs and cats the dural sac ends at the
level of L7

(C) The volume of the drug administered in
the epidural space must be half of the one
administered in the subarachnoid space

(D) Epidural anaesthesia is contraindicated in
patients with obesity and abnormal
anatomy

2. At which level would you put the tip of an
epidural catheter in order to control pain in
severe pancreatitis if local anaesthetics are
going to be used?

(A) It does not matter

(B) Atany point between L5 and L7

(C) Atany point between T3 and T5

(D) Atany point between T12 and L1

3. Which technique is currently not recommended
to confirm the correct position of the tip of the
needle inside the epidural space?

(A) Ultrasonography

(B) Lack of resistance to injection of air
(C) Lack of resistance to injection of saline
(D) Neurostimulation

Pelvic limb local
anaesthesia techniques

Matt Read

This session will introduce the learner to the clinically
relevant aspects of performing regional anaesthesia of
the pelvic limb of small animals. Relevant anatomy will be
reviewed and some of the newer techniques used to per-
form regional anaesthesia of the pelvic limb (e.g. femoral
nerve block, saphenous nerve block, sciatic nerve block)
will be discussed.

Many potentially invasive and painful surgical proce-
dures are performed on the pelvic limb, making it impor-
tant to be able to provide local and regional anaesthesia
safely and effectively to this part of the body. Innervation
to the pelvic limb is provided primarily by the femoral and
sciatic nerves, although the obturator and other nerves
may also contribute some sensory function in some
patients. The femoral nerve can be blocked at a proximal
location as it courses through the psoas muscle or at a
more distal location as it passes through the inguinal
region alongside the femoral artery and vein. The sciatic
nerve can be blocked anywhere along its course, but is
most commonly blocked using nerve stimulation as it
runs between the greater trochanter of the femur and
the ischiatic tuberosity, or using ultrasonography as it
runs distally down the limb, deep to the biceps femoris
muscle.

Although blind approaches to blocking the femoral
and sciatic nerves have been described, they generally
result in low levels of success despite the large volumes
of drug being injected. As a result, they have not been
widely adopted by practitioners to any degree and epi-
dural or spinal anaesthesia currently remain the most
common techniques for providing anaesthesia and anal-
gesia to the pelvic limb. However, over the past 10 years,
a number of different techniques for performing femoral
and sciatic nerve block using nerve stimulation and/or
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ultrasonography have been reported. Ultrasonography
can easily be used to visualize the individual nerves of the
pelvic limb, allowing the operator to position the needle
tip adjacent to the target nerves. Visualizing the nerves
also allows the operator to reposition the needle between
injections instead of simply injecting a large volume at
one location and hoping it reaches all of the nerves.
Depending on the technique that is used, ultrasound-
guided blocks typically result in anaesthesia of the pelvic
limb distal to the mid-femur, making these techniques
useful for a range of commonly performed surgical
procedures.

Although most people think about the femoral nerve
when considering the innervation of the pelvic limb, its
sensory component, the saphenous nerve, is becoming
much more relevant to regional anaesthesia as a result of
us being able to visualize the nerve with ultrasonography.
An important factor when considering how to perform a
saphenous nerve block is the fact that the saphenous
nerve is strictly sensory in function. As such, it is not pos-
sible to elicit a motor response when using nerve stimu-
lation so it is impossible to approximate needle-to-nerve
distance unless ultrasonography is used. For this reason,
landmark-based approaches to blocking this nerve have
generally been unsuccessful. Now that we can use ultra-
sonography to visualize the saphenous nerve and posi-
tion the needle close to it, we can use this technique as
an alternative to the other types of femoral nerve blocks,
allowing sensory function to be blocked but motor func-
tion to that part of the pelvic limb to be spared.

KEY LEARNING OBJECTIVES

m  Describe the anatomy that is considered relevant
when performing peripheral nerve blocks of the
pelvic limb

m  Name three different regional anaesthetic
techniques that can be used to provide anaesthesia
and analgesia to parts of the pelvic limb

m List the equipment and provide the name of a drug
and the dose/volume that is required to perform
each of these techniques



MULTIPLE CHOICE QUESTIONS

1. Following injection of a local anaesthetic into
the iliopsoas muscle under ultrasound guidance,
which of the following nerve(s) will be
desensitized?

(A) The sciatic nerve

(B) The femoral and/or obturator
nerves

(C) The femoral and/or sciatic nerves

(D) The sciatic and/or obturator
nerves

2. You are preparing to perform a femoral nerve
block using an inguinal approach and
electrolocation. Which of the following is
correct?

(A) The femoral nerve is located cranial to the
arterial pulse

(B) The femoral nerve is located caudal to the
arterial pulse
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(C) The femoral nerve is located superficial to
the arterial pulse

(D) The femoral nerve is located deep to the
arterial pulse

3. When approaching the sciatic nerve from a
caudal direction using an ultrasound-guided
technique with electrolocation, which of the
following are you most likely to do?

(A) Stimulate the tibial branch of the sciatic
nerve first, eliciting dorsiflexion of the
tarsus and paw

(B) Stimulate the peroneal branch of the
sciatic nerve first, eliciting dorsiflexion of
the tarsus and paw

(C) Stimulate the tibial branch of the sciatic
nerve first, eliciting plantar extension of
the tarsus and paw

(D) Stimulate the peroneal branch of the
sciatic nerve first, eliciting plantar
extension of the tarsus and paw

Abdominal and
thoracic local
anaesthesia techniques

Matt Read

This session will introduce the learner to the clinically rel-
evant aspects of performing local and regional anaes-
thesia of the thoracic and abdominal walls of small
animals. Relevant anatomy will be reviewed and some
of the newer approaches to performing regional anaes-
thesia of the trunk and abdomen limb (e.g. intercostal
nerve block, thoracic paravertebral block, transversus
abdominis plane (TAP) block) will be discussed.

Many potentially invasive and painful surgical proce-
dures are performed on the thorax and abdomen, mak-
ing it important to be able to provide local and regional
anaesthesia safely and effectively to these parts of the
body. Sensory function to the trunk relies on innervation
by spinal nerves. Since there is overlap between adjacent
spinal nerves in terms of the areas they innervate, it is
important to use a technique that does not result in
blockade of a single nerve, otherwise the block may fail
to achieve its intended purpose.

For many years, regional anaesthesia of the lateral
thorax has been accomplished with intercostal nerve
blocks. Using this technique, several consecutive nerves
are blocked with local anaesthetic at a mid-thoracic level
(from dorsal to ventral), caudal to each rib. The technique
can be performed blindly, with nerve stimulation, or
with ultrasound guidance. Unfortunately, performing
intercostal nerve blocks in this way may not be entirely

effective for many patients, since this approach only
blocks the ventral branches of the segmental spinal
nerves, making it ineffective for providing anaesthesia for
dorsal parts of the chest wall. For this reason, the recent
development of an ultrasound-guided technique for
depositing a local anaesthetic into the thoracic paraver-
tebral space has been met with great interest. Different
approaches to this block have previously been described
in people and it has been used for providing excellent
anaesthesia for thoracic procedures for many years.
Using this ultrasound-guided technique in dogs, several
spinal nerves can be blocked at a location close to their
point of exit from the vertebral canal, allowing the local
anaesthetic to block both the dorsal and ventral branches
of the nerves and making the block more versatile for a
range of procedures.

One of the most common parts of the body to
undergo surgery is the abdomen. The simplest form of
locoregional anaesthesia to this area involves the admin-
istration of a local anaesthetic solution into the tissues of
the ventral abdominal wall along the planned surgical
site, commonly referred to as a ‘line’ or an ‘incisional’
block. Depending on the drug and the volume of local
anaesthetic that is used, this approach has been shown
to result in variable levels of success. Recently, a block
that works well in people has been developed for use in
small animals. The TAP block is a muscle plane block
and, when performed bilaterally, can provide anaesthesia
to the abdomen for a variety of procedures. Using this
technique, ultrasound is used to visualize the muscles
of the abdominal wall and a needle is introduced into
the interfascial space between the internal abdominal
oblique muscle and the transversus abdominis muscle.
When done correctly, as the local anaesthetic solution is
injected, the space will distend with the drug solution and
the nerves that run through the space will be blocked.
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KEY LEARNING OBJECTIVES

m  Describe the anatomy that is considered relevant
when performing peripheral nerve blocks of the
chest and abdomen

m  Name three different regional anaesthetic
techniques that can be used to provide anaesthesia
and analgesia to the chest and abdomen

m List the equipment and provide the name of a drug
and the dose/volume that is required to perform
each of these techniques

MULTIPLE CHOICE QUESTIONS

1. Which of the following techniques would be
most likely to provide dense and long-lasting
unilateral anaesthesia for surgery involving the
dorsal chest wall and thorax?

(A) Lumbosacral epidural anaesthesia
performed using a local anaesthetic

(B) TAP blocks performed using a local
anaesthetic

(C) Multilevel intercostal nerve blocks using a
local anaesthetic

(D) Multilevel thoracic paravertebral blocks
using a local anaesthetic

2. When performing a TAP block, where is the the

local anaesthetic injected?

(A) Between the external oblique and internal
oblique muscles

(B) Between the internal oblique and
transversus abdominis muscles

(C) Between the transversus abdominis
muscle and peritoneum

(D) Between the rectus abdominis and
external oblique muscles

3. Which of the following is correct when

performing intercostal nerve blocks?

(A) The needle should be carefully walked off
the caudal aspect of each rib

(B) The needle should be carefully walked off
the cranial aspect of each rib

(C) An opioid such as morphine should be
injected into the area around the target
nerve(s)

(D) Inadvertent injection of the drug into the
pleural space will have no effect on block
success

LA and analgesia cases:
INteractive session

Matt Read and Jaime Viscasillas

This session will use case examples to illustrate how
novel local anaesthetic techniques can be used to con-
tribute to multimodal pain management in small animal
patients. The use of indwelling perineural catheters will
be discussed, as well as the use of a new formulation of
local anaesthetic that has recently been made available
for augmenting postoperative pain control. Delegates
will be challenged to think about how they might be able
to incorporate non-traditional methods of local anaes-
thesia into their own practice.

Several different approaches have been used in peo-
ple and animals in attempts to prolong the beneficial
analgesic effects of locoregional anaesthetic techniques
for perioperative pain control. Until now, this has typi-
cally been achieved by either adding another agent to the
local anaesthetic solution prior to its administration, or
using special equipment, such as indwelling catheters to
continuously or intermittently deliver a local anaesthetic
solution into the affected area.

The use of epidural and peripheral nerve catheters
is gaining popularity in veterinary medicine. Epidural
catheters can be used to provide analgesia for surgical
and non-surgical cases and the advantages and disad-
vantages of their use have previously been documented.
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More recently, the use of peripheral nerve catheters (e.g.
brachial plexus, lumbar plexus or sciatic nerve) has been
reported. Advantages to their use include providing
analgesia that is limited to the area that is innervated by
that nerve/plexus and the ability to individualize the local
anaesthetic solution that is administered through the
catheter (i.e. volume, concentration, dosing interval) for
the patient. Ultimately, these characteristics allow us to
obtain good analgesia with minimal motor blockade.
However, these techniques are still not commonly used,
and training and continuous monitoring of the patient
are needed in order to achieve positive outcomes.

Based on the limitations of using the above tech-
niques, a new, novel local anaesthetic formulation has
recently become available in the USA for use in people
and animals and its use will probably spread to other
parts of the world in the near future. Liposome-
encapsulated bupivacaine is a specially formulated local
anaesthetic that slowly releases active bupivacaine from
the site of injection over several days. This drug was orig-
inally approved for administration as a field block into the
surgical site at the time of surgery. Since the new formu-
lation of the drug does not spread from the site of injec-
tion, it needs to be administered as multiple, small
injections into all of the tissues of the surgical layers at
the time of incisional closure, as opposed to a larger vol-
ume at only one or two sites. This new formulation has
been shown to provide pain relief for up to 72 hours fol-
lowing a single dose in dogs and cats (and people) and is
an excellent alternative to opioid-based analgesia for a
variety of surgical procedures. Although it was initially
approved only for infiltration use following cruciate repair



surgery in dogs, it has recently been approved for perineu-
ral use as well, opening up exciting new possibilities for
providing multimodal pain management to our patients.
Finally, local anaesthetic techniques are commonly
used in human medicine to treat chronic pain or to pro-
vide palliative care analgesia. As such, some of the perio-
perative techniques that we already apply in animals can
be used as an alternative to systemically administered
drugs in some of our patients, simply by changing the
drugs that we administer with the block. Epidural injec-
tion of steroids is already an accepted technique to treat
lumbosacral pain in dogs. Use of ultrasound-guided
nerve root injections may prove to be another technique
for providing analgesia to veterinary patients with chronic
pain that are not good candidates for surgical treatment.

KEY LEARNING OBJECTIVES

m  Name a new local anaesthetic formulation that can
provide up to 72 hours of analgesic effect

m Describe the indications for, and limitations of, using
peripheral nerve catheters to manage perioperative
pain

m Identify clinical scenarios in which to use local
anaesthetic techniques for chronic pain
management
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MULTIPLE CHOICE QUESTIONS

1. Which is the most common complication related
to the use of brachial plexus catheters in dogs?
(A) Catheter dislodgement
(B) Hypotension
(C) Nerve damage
(D) Infection

2. Which of the following statements about
liposome-encapsulated bupivacaine is correct?
(A) It cannot be combined with any other drug
or electrolyte solution
(B) It should be administered as a large
volume at a single site
(C) Itis designed to slowly release lidocaine
over 72 hours
(D) Itis approved for both perineural and
infiltration use
3. How long do the analgesic effects of a nerve
root injection with a steroid typically last?
(A) Between 1 week and 1 month
(B) Up to 6 months
(C) It depends on the patient
(D) No more than a year
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Cardiology

Cardiac therapeutics:
atrioventricular valve
disease

Sonya Gordon

Chronic atrioventricular valve disease (CVD) is the most
common cause of heart disease and heart failure in the
dog, accounting for approximately 75% of all canine
heart disease. Older small-breed dogs are predisposed,
but older large breeds are also at risk. The aetiology of
CVD is unknown. CVD pathophysiology is characterized
by myxomatous degeneration of the mitral valve, and can
also involve the tricuspid valve (30%) and associated
chordae tendinae. Progressive degeneration leads to
increasing severity of regurgitation and associated atrial
and ventricular dilatation.

Progression of the preclinical stage of CVD is typi-
cally slow, lasting years, however some individual dogs
may experience more rapid progression. A staging
scheme for CVD was introduced in the 2009 ACVIM
Consensus Statement and has been widely adopted in
veterinary medicine.

CLASSIFICATION SCHEME FOR CHRONIC
ATRIOVENTRICULAR VALVE DISEASE

The ABCD classification scheme incorporates the pres-
ence and absence of signs of heart disease or heart fail-
ure with structural heart changes and provides a platform
for discussion of both diagnosis and treatment of CVD.

m  Stage A dogs are at increased risk for developing or
currently having preclinical heart disease. Stage A
dogs are normal (@asymptomatic and with no
identifiable structural disorder of the heart)

m Stage B dogs have heart disease but have never
developed clinical signs caused by heart disease (i.e.
asymptomatic). Because there are important clinical
implications for prognosis and treatment, this stage
is subdivided into B1 and B2:

— Stage Bl refers to asymptomatic dogs that have
no radiographic or echocardiographic evidence
of chamber enlargement

— Stage B2 refers to asymptomatic dogs that
demonstrate evidence of chamber enlargement

m  Stage C dogs have either historical or current
clinical signs of heart failure secondary to
atrioventricular valve disease

m  Stage D represents the end-stage of heart failure
when dogs suffer from clinical signs that are
refractory to ‘'standard therapies’

STAGE-BASED MANAGEMENT STRATEGIES

Stage A patients will benefit from annual auscultation to
detect if and when they develop a murmur characteristic of
atrioventricular valve disease. Once a characteristic mur-
mur is detected the dog is considered stage B and imaging
(e.g. echocardiography, thoracic radiographs) is recom-
mended to determine if the heart is enlarged (stage B2) or
not (stage B1). In stage B1, recommendations for therapy
are not currently warranted and emphasis is on scheduled
follow-up evaluation and client education. Stage B2 is
characterized by heart enlargement and based on the
results of the EPIC study, pimobendan is recommended if
the degree of heart enlargement is sufficient in magnitude.
Recommendations for stage C dogs are predominantly
evidence based and multimodal, including a combination
of furosemide, pimobendan, spironolactone and an
angiotensin-converting enzyme inhibitor. Recommenda-
tions for stage D are often symptom-specific. All stages
benefit from scheduled follow-up and client education.

KEY LEARNING OBJECTIVES

m  Know how to use the ABCD staging scheme for
chronic atrioventricular valve disease (CVD) and
understand how the classification scheme supports
a logical approach to diagnostic, therapeutic and
follow-up recommendations

B Review the new evidence-based recommendations
for treatment of dogs with preclinical CYD

B Review recommendations for treatment of dogs
with congestive heart failure secondary to CVD

MULTIPLE CHOICE QUESTIONS

1. With respect to pimobendan treatment, which
of the following is a current recommendation
in dogs with CVD? Pimobendan treatment is
indicated in dogs with CVD stage:

(A) Stage B2

(B) Stage B1

(C) Stage A

(D) None of the above

2. What therapy(s) is/are recommended in dogs
with stage C CVD?
(A) Pimobendan
(B) Furosemide
(C) Benazepril
(D) All of the above

3. Which diagnostic test is recommended to
assess heart size in dogs with stage B CVD?
(A) Echocardiogram
(B) Thoracic radiographs
(C) Systemic blood pressure
(D) Electrocardiogram
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Cardiac therapeutics:
feline cardiology

Kieran Borgeat

EVIDENCE BASE AND CONSENSUS
IS LACKING

In an era of evidence-based medicine, feline cardiology
still lacks a good foundation of published therapeutic
trials to justify decision making in treatment. In the
absence of evidence, the profession looks to expert
consensus to pull together our approach. Sadly, consen-
sus and evidence are out for lunch, so we are left with
opinion and extrapolation. Herein, we will review my
personal approach, and that of my department and some
colleagues at other centres.

TREATMENT BEFORE SIGNS OF
CONGESTIVE HEART FAILURE

Left ventricular outflow tract obstruction

In humans, left ventricular outflow tract obstruction
(LVOTO) has been associated with clinical signs. This
seems to be rare in cats, save those which present with
syncope or open-mouth breathing after exercise or play.
Atenolol, a beta-blocker, has been used to reduce the
severity of LVOTO — however, one study (non-randomized,
not blinded), suggested that there was no effect of
atenolol treatment on 5-year outcome. In our clinic, we
reserve atenolol, therefore, for the cats which appear to
have clinical signs associated with exertion.

Left atrial dilation with poor function

Cats with left atrial (LA) dilatation and poor LA function
are at greater risk of arterial thromboembolism (ATE). The
FATCAT trial (2015) identified that cats with ATE live
longer if treated with clopidogrel vs. aspirin, so we pre-
scribe clopidogrel (18.75 mg orally g24h) to cats that we
consider to be at risk of ATE, owing to LA dysfunction or
the presence of spontaneous echocontrast.

Systolic dysfunction

Cats with systolic left ventricular (LV) dysfunction can be
treated similarly to dogs with preclinical dilated cardiomy-
opthy (DCM); by using pimobendan (generally 1.25 mg/cat
orally g12h). Pimobendan is not only not licensed for cats,
but is stated to be ‘contraindicated’ in diseases where
LVOTO may be present. It is rare for us to prescribe it in
cats with LVOTO on echo - if you are not confident in
assessing obstruction on echo, it may be worth being
cautious if the cat has a grade II-Ill or louder murmur;
presume that LVOTO is present and avoid pimobendan.
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TREATING THE CAT WITH HEART FAILURE

Atenolol is contraindicated, regardless of the presence
or absence of LVOTO - it will make heart failure signs
worse. Clopidogrel should be used as before, and
pimobendan if systolic dysfunction is present (without
significant obstruction).

Pleural effusion should be drained via thoraco-
centesis and followed by injectable diuretics. Pulmonary
oedema should be treated with parenteral furosemide,
followed by oral dosing. Emergency patients should be
handled with care, treated by sedation and oxygen ther-
apy, as well as injectable diuretics. At discharge, we aim
for furosemide (1-2 mg/kg orally q12h), combined with
clopidogrel at least. The use of angiotensin-converting
enzyme inhibitors (such as benazepril) in cats is an added
extra; no evidence of clinically meaningful benefit has
been published, despite some trials having been under-
taken. We prescribe this if the cat is tolerating medication
well and additional cost is no object. If hypokalaemia
becomes an issue, or additional diuretics are required,
spironolactone (2 mg/kg orally g24h) may prove useful.

KEY LEARNING OBJECTIVES

m  Understand the rationale for drug selection in cats
with heart failure

B Appreciate the ethical considerations of treating
arterial thromboembolism in cats and how to select
patients with the best survival probability to treat

m |dentify cats with preclinical heart disease that may
benefit from treatment with an anti-platelet drug

MULTIPLE CHOICE QUESTIONS

1. Cats with left ventricular outflow tract
obstruction and clinical signs of syncope or
exertional tachypnoea may rationally be
treated with which of the following?

(A) Diltiazem
(B) Atenolol
(C) Clopidogrel
(D) Benazepril

2. When may pimobendan be used in cats with
systolic dysfunction?

(A) Left atrial function on echo is poor
(B) The left ventricular dilation is present
(C) Furosemide is already prescribed

(D) Outflow tract obstruction is absent

3. Spironolactone may be useful in a cat with

which of the following?

(A) Preclinical hypertrophic cardiomyopathy

(B) Escalating furosemide dose or
hypokalaemia

(C) Pleural effusion caused by pericardial
disease

(D) A history of syncope associated with exertion
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Cardiac therapeutics:
dilated cardiomyopathy

Sonya Gordon

CLASSIFICATION SCHEME FOR DILATED
CARDIOMYOPATHY

m  Stage A dogs have an increased risk of developing or
having dilated cardiomyopathy (DCM). Stage A dogs
are normal (asymptomatic with no identifiable
structural disorder of the heart)

m Stage B dogs have DCM but have never developed
clinical signs attributable to DCM (i.e. asymptomatic/
preclinical). Because there are important implications
for prognosis and treatment, stage B is subdivided
into Bl and B2:

— Stage B1 dogs have arrhythmias and no evidence
chamber enlargement

— Stage B2 dogs demonstrate evidence of chamber
enlargement with or without concurrent
arrhythmias

m  Stage C dogs have either historical or current clinical
signs of congestive heart failure (CHF) secondary to
DCM with or without concurrent arrhythmias

m Stage D dogs suffer from clinical signs that are
refractory to ‘'standard therapies’

DIAGNOSIS
Stage A

Stage A dogs should undergo echocardiographic screen-
ing when findings suggestive of DCM are detected in
adult large- and giant-breed dogs based on history (e.g.
mild exercise intolerance or syncope, unintended weight
loss, mild increase in respiratory rate or effort) or physical
examination (e.g. weak pulse, pulse deficits, arrhythmia,
systolic murmur, gallop heart sounds), or annually in adult
high-risk breeds.

Preclinical (stage B)

Definitive diagnosis and when to initiate therapy requires
an echocardiogram and often an electrocardiogram
(ECG)/Holter to detect/assess arrhythmias. Baseline
radiographs for future comparison may also be useful.
Additional diagnostic tests may also be indicated in some
cases. A chemistry and blood pressure assessment may
also be warranted prior to therapy.

Clinical/congestive heart failure (stage C)

For definitive diagnosis of CHF, thoracic radiographs are
required. For identification of the aetiology of CHF an
echocardiogram is indicated and often an ECG/Holter.
Other tests such as chemistry and blood pressure are
also indicated.

TREATMENT
Stage A

Treatment is not recommended.
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Stage B1

Treatment is typically not recommended, rather emphasis
is on scheduled follow-up evaluation and client educa-
tion. However, if a significant arrhythmia is documented,
therapy may be indicated.

Stage B2

Pimobendan +/- angiotensin-converting enzyme inhib-
itors (ACEI) and anti-arrhythmics as indicated.

Stage C

Abdomino- or pleurocentesis as needed, furosemide,
pimobendan, ACEI, spironolactone and anti-arrhythmics
as indicated.

FOLLOW-UP
General comments

Owners should be made aware of the value of scheduled
follow-up and what signs are associated with disease
progression/decompensation and thus warrant an
unscheduled/emergency follow-up appointment. In
addition, owners should be instructed to record weekly
(stage B1) and daily (stage B2, C, D) home resting/sleeping
respiration rates.

Stage B1

Repeat echocardiogram +/- ECG/Holter in 6 months to
assess disease progression or sooner if indicated.

Stage B2

Recheck approximately every 6 months or sooner if
indicated. Rechecks typically include a thorough history
and physical examination, thoracic radiographs, systemic
blood pressure and routine blood work. An ECG/Holter
is indicated if signs suggestive of a new or progressive
arrhythmia develop. Otherwise an annual Holter is
recommended.

Stage C

Follow-up is similar to that for stage B2 with the excep-
tion of the recheck frequency which is every 3—4 months
or sooner if indicated.

KEY LEARNING OBJECTIVES

m  Know how to use the ABCD staging scheme for
dilated cardiomyopathy (DCM)

m Review the recommendations for treatment of dogs
with preclinical DCM

B Review recommendations for treatment of dogs with
congestive heart failure (CHF) secondary to DCM

MULTIPLE CHOICE QUESTIONS

1. With respect to pimobendan treatment, which
of the following is a current recommendation
in dogs with DCM? Pimobendan treatment is
indicated in dogs with DCM stage:



(A) Stage B2
(B) Stage Bl
(C) Stage A
(D) None of the above
2. What therapy(s) is/are recommended in dogs
with congestive heart failure secondary to DCM?
(A) Pimobendan
(B) Furosemide
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(C) Benazepril
(D) All of the above

3. Which finding(s) are suggestive of DCM in an
older large-breed dog and warrant
recommendation of an echocardiogram?
(A) Gallop heart sounds
(B) Arrhythmia (non-sinus)
(C) Weak pulses (D) All of the above

Cardiac therapeutics:
medical treatment of
arrnythmias (in dogs
with dilated
cardiomyopathy)

Sonya Gordon

DIAGNOSIS OF VENTRICULAR
ARRHYTHMIA

Diagnosis of complex ventricular arrhythmia (VA) maybe
suspected based on a history of exercise intolerance or
collapse or represent an incidental finding on physical
examination of dogs with any stage of dilated cardiomy-
opathy (DCM). The definition of complex VA is typically
reserved for VA characterized by one or more of the
following: multiform, runs, triplets, pairs or a bigeminal
pattern, frequent single ventricular premature complexes
(VPCs) (>10% total beats on Holter) or extremely prema-
ture VPCs (instantaneous heart rate (HR) >180 bpm).
Once complex VAs are suspected, evaluation of the
cardiac rhythm is indicated. A resting electrocardiogram
(ECG) may confirm complex VA but in some cases a
Holter (24-hour ambulatory ECG) will be required to both
confirm the diagnosis and evaluate response to therapy.

TREATMENT OF VENTRICULAR
ARRHYTHMIA

Regardless of DCM stage, treatment of complex VA is
recommended. Sotalol is the preferred chronic oral
treatment (1-2.5 mg/kg, ql2h). Sotalol should be used
with caution and at the lower end of dosage range in
dogs with congestive heart failure (CHF) and should not
be combined with other beta-blockers or diltiazem. In
dogs with ventricular tachycardia detected while they are
in the hospital, a continuous rate infusion (CRI) of lido-
caine should be used for 4-24 hours while oral sotalol is
started and given enough time to start working before
the dog is weaned off the lidocaine.

DIAGNOSIS OF ATRIAL FIBRILLATION

Diagnosis of atrial fibrillation (AF) maybe suspected
based on a history of exercise intolerance or collapse or

represent an incidental finding on physical examination
of dogs with any stage of DCM. However, new-onset AF
often precipitates the first episode or recurrence of CHF.
Therefore, the clinical presentation maybe related to
signs typical of CHF. Because AF is typically a sustained
rhythm and frequently suspected based on physical
examination, definitive diagnosis can be made with a
resting ECG and a Holter is not required to establish a
diagnosis. However, in some dogs a Holter is required to
assess response to therapy.

TREATMENT OF ATRIAL FIBRILLATION

Treatment for AF is typically based on average HR (based
on ECQG). In dogs with an average HR <150-160 bpm,
medical management is typically not indicated. In dogs
with an average HR >160 bpm, medical managements to
reduce HR are typically indicated. The main goal of treat-
ment is to allleviate any associated clinical signs and
reduce the average HR to 140-160 bpm (in the hospital).
Oral diltiazem is the initial treatment of choice, even in
emergency situations oral diltiazem is typically preferred
(2-8 mg/kg, total daily dose, divided g8h (regular
diltiazem) or gl2h (extended release)). Initial therapy
should start at the lower end of the dosage range with
up-titration to the desired effect on HR. Up-titration is
based on recheck examinations at intervals of 7-14 days.
Dogs in the preclinical stage can tolerate higher initial
and target dosages. Once adequate control of HR has
been documented, diltiazem is continued at that dose.

KEY LEARNING OBJECTIVES

m  Know the clinical signs and how to diagnose and
monitor dogs with dilated cardiomyopathy (DCM)
complicated by atrial fibrillation (AF) and/or complex
ventricular arrhythmias (VAs)

m Review recommendations for treatment of VA in
dogs with preclinical and clinical DCM

m  Review recommendations for monitoring treatment
of AF in dogs with preclinical and clinical DCM

MULTIPLE CHOICE QUESTIONS

1. Indogs with preclinical DCM or CHF secondary
to DCM and significant ventricular arrhythmias,
what oral therapy is recommended for
treatment of the arrhythmia?

(A) Sotalol (C) Diltiazem
(B) Amiodarone (D) Atenolol
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2. Indogs with preclinical DCM or CHF secondary
to DCM and atrial fibrillation with an average
heart rate of 180-200 bpm what oral therapy is
recommended for treatment of the arrhythmia?
(A) Sotalol (C) Diltiazem
(B) Amiodarone (D) Atenolol

3. You are presented with a dog that has a
historical diagnosis of preclinical DCM and is
currently receiving pimobendan. The owner
reports that the dog maybe experiencing some

exercise intolerance and has fainted once while
playing. The home sleeping breathing rate is
17/min. Your physical examination is
unremarkable. The respiration rate is 25 bpm
and the heart rate is 130 bpm and regular.
Which diagnostic test should be recommended
in this dog?

(A) Echocardiogram

(B) Thoracic radiographs

(C) Resting ECG (D) Holter

Challenging cases:
approach to the patient
with cardiac disease
and renal dysfunction

J.D. Foster

Cardiac and renal disease both have a high prevalence in
humans and animals. Specialists and general practition-
ers consult on patients who are affected by these
diseases on a daily basis. For many years, it has been
recognized that a subpopulation of people may have
both cardiac and renal disease simultaneously, and often
these patients may have worse outcomes. Additionally,
the therapy of cardiac disease has resulted in renal
impairment, as much as treating kidney disease can lead
to cardiovascular complications.

Recognizing similar patient populations where both
the heart and kidneys could have decreased function, or
lead to worsening function of the other, a veterinary con-
sensus group comprising of cardiologists and nephrolo-
gists met in 2013 to define these disorders in small
animals. Their opinions were published in 2015 using a
refined title of cardiovascular renal disorders (CvRD) to
highlight the role of vascular disease and complications
within these patients.

The following categories of veterinary cardiovascular
renal disease have been proposed:

m  CvRDy - this subtype includes patients who develop
renal dysfunction due to primary cardiovascular
disease

m  CvRDk - this subtype identifies patients with primary
kidney disease who develop subsequent
cardiovascular injury or dysfunction

m  CvRDo - this subtype is where a primary non-renal,
non-cardiac disease is affecting both kidney and
cardiac function

TREATING CARDIOVASCULAR RENAL
DISORDERS IN VETERINARY PATIENTS
The management of patients with concurrent cardiac

and renal disease remains challenging. Adverse drug
effects and altered drug pharmacology occur in these
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patients, potentially creating more obstacles to providing
an acceptable quality of life. Close monitoring of patients
with frequent reassessment of cardiac and renal bio-
markers is an integral part of successful management.

m  CvRD - inall forms of CvRD, patients should be
monitored for derangements in blood pressure,
intravascular volume, electrolyte disturbances,
anaemia and adequate nutritional intake. When
abnormal, therapy should be employed to correct
such complications

m  CvRDy - use the lowest dosage of a diuretic that
successfully revolves congestion. Use of venous or
arterial vasodilators may allow for reduced diuretic
dosage. Monitor serum creatinine and renal
biomarkers for evidence of renal injury-therapy
should be adjusted if possible to resolve such
complications

m  CvRDx - judicious use of parenteral fluids to
maintain intravascular volume and organ perfusion,
while avoiding aggressive sodium, chloride and
water administration. Correcting acid—base and
electrolyte disturbances may allow for improvement
in cardiac arrhythmias or contractility. Blood
pressure control (both acute and chronic) is
important to help prevent cardiac and vascular
complications

FUTURE DIRECTIONS IN THE
MANAGEMENT OF CARDIOVASCULAR
RENAL DISORDERS

As biomarkers of both cardiac and renal injury and dys-
function become validated and widely available for clinical
usage, some may provide earlier and more specific meth-
ods to identify patients with active cardiac or renal injury,
thus providing the opportunity for intervention prior to
the development of congestive heart failure or uraemia.
Additionally, diagnostic screening in patients who may be
at risk of developing CvRD (older animals with chronic
valvular disease, patients with advanced chronic kidney
disease (CKD) with hypertension and anaemia, etc.) may
select for more appropriate and safer therapeutics that
can help avoid decompensation of organ function.

KEY LEARNING OBJECTIVES

B Review the pathophysiology of cardiovascular—renal
axis disorders and clinical examples in veterinary
patients



m  Understand how therapy for cardiac disease may
negatively affect kidney function and vice versa

m  Develop rational approaches for the patient with
cardiovascular renal disorder to provide the best
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2. Which of the following is not negatively
affected by renal disease?

opportunity for successful management

MULTIPLE CHOICE QUESTIONS =

1. Which of the following is not negatively
affected by cardiovascular disease?
(A) Renal perfusion
(B) Blood pressure
(C) Serum electrolyte concentrations
(D) Appetite

(A) Hydration status

(B) Blood pressure

(C) Anaemia

(D) Arterial oxygenation saturation

What may optimal management of patients

with cardiovascular renal axis disorders require?

(A) Oral diuretic and subcutaneous fluid therapy

(B) Vasodilator and low-dose diuretic therapy

(C) Alpha- and beta-adrenergic receptor
antagonists

(D) Angiotensin-converting enzyme inhibitors
and non-steroidal anti-inflammatory drugs

Challenging cases: approach to the cardiac
patient with concurrent respiratory disease

Kieran Borgeat

Heart failure Respiratory disease

Physical examination

Thoracic
radiographs

Echocardiography

Blood work

Tachycardia or bradycardia (pathological)

Regular rhythm or frequent arrhythmia with no pattern
Poor pulse quality or hyperkinetic pulses

Mucous membrane pallor, prolonged capillary refill time

Rapid and shallow respiratory effort

Increased lung noise or fine pulmonary crackles
Normal to thin body condition

Cardiomegaly

Pulmonary venous distension

Alveolar or interstitial pulmonary infiltrates, often
caudodorsal distribution

Left atrial dilatation

Systolic dysfunction

Possible pulmonary hypertension if chronic, severe left
heart disease

Often normal haematological profile

Azotaemia if severe drop in cardiac output, increased
alanine aminotransferase if right-sided failure

Figure 1: Heart failure vs. respiratory disease

Normal heart rate

Patterned irregularity of sinus arrhythmia
Normal pulse quality

Normal membranes and refill time

Greater respiratory effort; expiratory if lower
airways, inspiratory if upper airway

Loud crackles or wheezes

Normal or obese body condition
Normal heart size

Pulmonary veins normal/under-sized

Bronchial or interstitial infiltrates most common,
generalized or localized to a single lobe/side

Normal left atrial size; unless concurrent heart
disease

Normal systolic function

Right ventricular remodelling associated with
pulmonary hypertension if severe disease

Inflammatory leucogram if pneumonia,
eosinophilia if parasitism or eosinophilic
bronchopneumopathy

Often normal biochemical profile
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See Figure 1. In this lecture, we will discuss specific, real-
life cases and review how and why we approached the
cases in the way that we did.

KEY LEARNING OBJECTIVES

m  Consider clinical signs that help to identify dogs
with heart failure vs. primarily respiratory signs

m  Review thoracic imaging findings which highlight
congestive heart failure cases

m  Formulate a logical plan for treating respiratory
disease in dogs with clinically significant heart disease

MULTIPLE CHOICE QUESTIONS

1. What respiratory pattern is most suggestive of
congestive heart failure?

(A) Rapid and shallow
(B) Expiratory effort
(C) Inspiratory effort
(D) Paradoxical pattern

2. What is coughing in heart disease most likely to
be caused by?
(A) Pulmonary oedema
(B) Left atrial dilation
(C) Bronchial oedema
(D) Vascular distension

3. What is circulating eosinophilia in a coughing
dog most likely to represent?
(A) Aspiration pneumonia
(B) Reduced cardiac output
(C) A stress leucogram
(D) Pulmonary parasitism

Cardiac therapeutics:
pericardial disease

Sonya Gordon

CAUSES OF CANINE PERICARDIAL DISEASE
(MOST COMMON?®)

m  Congenital pericardial disease (PD): pericardial
peritoneal diaphragmatic hernia (PPDH), pericardial
defects, pericardial cysts

m  Acquired PD*: pericardial effusion, constrictive
pericarditis, constrictive-effusive pericarditis

CAUSES OF CANINE PERICARDIAL
EFFUSION (MOST COMMON?*)

m  Neoplasia* (haemangiosarcoma* chemodectoma®*,
mesothelioma, lymphoma, thyroid carcinoma,
parathyroid masses)

m l|diopathic*

m  Infectious: bacterial, fungal (coccidiomycosis,
aspergillosis), viral

m  Traumatic: atrial rupture in chronic degenerative
valve disease, hit by a car, cardiac perforation
(iatrogenic during catheterization)

m  Coagulopathy, e.g. rodenticide toxicity

Uraemia

m  Congestive heart failure (CHF): typically scant/mild
with no tamponade and therefore treatment is
related to management of CHF without
pericardiocentesis

®  Migrating foreign body, e.g. porcupine quill

MANAGEMENT OF CANINE PERICARDIAL
EFFUSION

Pericardial effusion (PE) can lead to life-threatening car-
diac tamponade. Cardiac tamponade results when the
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volume of PE causes an increase in pressure in the peri-
cardial space, which impairs preload reducing cardiac
output. Tamponade is a function of volume of PE and the
time it took for the PE to develop. Tamponade can occur
in varying degrees of severity, with resultant clinical signs
of exercise intolerance or complete circulatory shock.

Moderate to severe tamponade should be treated
with intravenous fluids which can help stabilize cardiac
output while pericardiocentesis is attempted. Diuretics
should not be administered because they will further
reduce cardiac output. Emergency pericardiocentesis
relieves tamponade and normalizes cardiac output. It is
therefore essential for veterinary surgeons to recognize
clinical signs of moderate to severe cardiac tamponade.
Long-term prognosis and management recommenda-
tions depend on the underlying cause of the PE. Because
moderate to severe tamponade is life-threatening,
referral is frequently not an option and stabilization is
necessary prior to referral. Referral can be considered in
dogs with no to mild tamponade. An echocardiogram
(if available) should be performed prior to tapping if at all
possible as the sensitivity for tumour identification is
higher when effusion is present. Referral once stable can
help make owners aware of all options with respect to
chronic management.

SIGNS CONSISTENT WITH CARDIAC
TAMPONADE IN DOGS

Clinical signs

m  Exercise intolerance, weakness, or collapse

®  Abdominal distention caused by ascites and/or
hepatomegaly

m  Jugular distention or positive hepatojugular reflux
test

m  Sinus tachycardia with or without arrhythmias

m Weak femoral arterial pulses with or without deficits
and pulsus paradoxus (reduction or absence of
pulse during inspiration)

m  Muffled heart sounds



Echocardiographic signs

m  Pericardial effusion

®  Right atrial and/or ventricular collapse

m  Small left ventricular chamber size in systole and
diastole

Electrocardiographic signs

m  Small QRS complexes

m  Electrical alternans

m  Sinus tachycardia

m  Arrhythmias: ventricular premature complexes or
ventricular tachycardia

m  ST-segment elevation or depression

CAUSES OF FELINE PERICARDIAL DISEASE
(MOST COMMON?¥)

m  Congenital disorders: PPDH* (rarely the result of
trauma), pericardial cysts
m  Acquired disorders*: PE

CAUSES OF FELINE PERICARDIAL
EFFUSION (MOST COMMON?*)

m  CHF*

m Infectious: feline infectious peritonitis (FIP), fungal
infection (e.g. coccidiomycosis)

m  Neoplasia: lymphoma

MANAGEMENT OF FELINE PERICARDIAL
EFFUSION

Tamponade is rare and thus pericardiocentesis is rarely
indicated. Since the most common cause of PE in the cat
is CHF, the long-term prognosis is typically related to that
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of the underlying cardiomyopathy that led to CHF.
Pericardiocentesis in the cat (if necessary) typically
requires general anaesthesia and is associated with a
significant risk of life-threatening complications.

KEY LEARNING OBJECTIVES

m  Know the common causes of pericardial disease
(PD) in the dog and cat

m  Know the signs of tamponade and when and how to
perform pericardiocentesis

m  Know when referral to a specialist is recommended
in patients with PD

MULTIPLE CHOICE QUESTIONS

1. Which of the following is/are a clinical sign(s)
consistent with cardiac tamponade?
(A) Pulsus paradoxus
(B) Jugular distention
(C) Tachycardia
(D) All of the above

2. Which of the following is the recommended
therapy in dogs with cardiac tamponade?
(A) Furosemide
(B) Atropine
(C) Intravenous fluids
(D) Pimobendan
3. Which of the following is the most common
cause of pericardial effusion in the cat?
(A) Haemangiosarcoma
(B) Idiopathic
(C) Congestive heart failure
(D) Atrial rupture
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Immunology

Understanding
immunological testing

James Swann

Various clinical tests are available in cats and dogs to inves-
tigate whether the immune system is functioning normally;
these typically are used for diagnosis of immune-mediated
diseases or immunodeficiencies. In most cases, results of
these tests must be interpreted in the context of other
clinical information, particularly the presenting complaints
and results of other clinicopathological tests, such as
complete blood counts and biochemical profiles.

Most autoimmune diseases are associated with
production of autoreactive antibodies specific for normal
antigens, even if these do not contribute to the develop-
ment of the clinical signs. Detection and measurement of
the concentration of these antibodies in serum therefore
represents an important diagnostic test for several
immune-mediated diseases in dogs and cats, including
immune-mediated haemolytic anaemia (IMHA), masti-
catory muscle myositis and myasthenia gravis. These
antibodies may be detected using different methodolo-
gies with varying limitations. For example, anti-red blood
cell antibodies may be detected in dogs with IMHA using
either the direct antiglobulin (Coombs’) test or flow
cytometry: direct antiglobulin tests are probably more
specific but less sensitive than flow cytometry, because
the former test will only produce a positive result if many
antibodies are bound to each red blood cell. Most tests
for autoantibodies are reported as semiquantitative titres,
which reflect the maximum dilution of serum at which a
positive result can still be observed. However, methods
for performing these tests also vary among diagnostic
laboratories, introducing further complications in their
clinical interpretation.

Immunodeficiencies usually are suspected in young
animals presenting with persistent or recurrent infections.
Such animals theoretically may have defects in any com-
ponent of the immune system, particularly granulocytes,
T cells, B cells and antibodies. Complete blood counts will
reveal deficiencies in the major groups of leucocytes, but
flow cytometry may be used to investigate whether dif-
ferent groups of lymphocytes, such as CD4* and CD8*
T cells are present in the correct proportions. In people,

flow cytometry may also be used to determine whether
leucocytes express important proteins on their surface,
which are required for their functions in the immune
response. Concentrations of the different classes of
immunoglobulin, including IgG, IgM and IgA, may also be
measured to determine if there is a selective deficiency in
one type of antibody. These tests may be complemented
by genetic tests available for diseases in particular breeds,
such as leucocyte adhesion deficiency in Irish Setters.

KEY LEARNING OBJECTIVES

m  Describe the major tests available for detection of
autoreactive antibodies for diagnosis of immune-
mediated diseases in dogs and cats

B Understand the limitations associated with tests for
autoreactive antibodies in dogs and cats, depending
on the method used for their detection

m  Formulate a sensible approach to immunological
testing in dogs with clinical signs consistent with
primary immunodeficiency

MULTIPLE CHOICE QUESTIONS

1. Which is the most common class of anti-red
blood cell antibody observed in dogs with

IMHA?
(A) 19G
(B) IgM
(C) IgA
(D) IgD

2. Detection of which autoantibodies may be
used to support a diagnosis of masticatory
muscle myositis?

(A) Anti-neutrophil cytoplasmic antibodies
(B) Anti-2M antibodies

(C) Acetylcholine receptor antibodies

(D) Anti-ganglioside antibodies

3. Which class of antibody is deficient in Cavalier
King Charles Spaniels infected with
Pneumocystis jirovecii?

(A) IgM
(B) IgA
(C) 1gG
(D) IgD

Immune-mediated
skin disease

Laura Buckley

Immune-mediated skin diseases (IMSDs) are well recog-
nised but uncommon diseases. Primary IMSD is made up
of immunodeficiency, hypersensitivity (allergy) and auto-
immune disease. The latter is the focus of this lecture and
occurs when the immune system fails to tolerate self-
antigens and mounts animmune response (via production
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of antibodies or activated lymphocytes) against normal
skin components. Secondary IMSD develops in response
to a foreign antigen, most commonly drugs, bacteria or
viruses.

HISTORY AND CLINICAL SIGNS

The investigation of IMSD requires careful consideration
of key historical features and the identification of a typi-
cal character and distribution of skin lesions. Diagnostic
investigations are important in achieving a diagnosis but
in some cases can be non-specific and, unless they are
considered in the light of an accurate history and appro-
priate clinical signs, they may be misleading. Most IMSDs



have a classic clinical presentation and/or breed predi-
lections and these are discussed in detail in the lecture.

APPROACH TO DIAGNOSIS

Key historical features and the character and distribution
of skin lesions are used to formulate a rational, prioritized
differential diagnosis list, which is then used to make a
diagnostic plan. The vast majority of IMSD are investigated
by performing skin biopsy for histopathology with or with-
out direct impression smear cytology. The following guide
to biopsy will aid in obtaining diagnostic samples:

m  Take multiple biopsy specimens

m  Sample lesions most representative of suspected
disease based on differential diagnoses

m  Sample new lesions if possible

m  Avoid heavily eroded or ulcerated lesions as these
provide no information on epidermal pathology;
sample from the margin of these lesions

m  Take care when performing punch biopsies
(minimum 6 mm); do not aseptically prepare site,
ensure epidermis remains intact, take full skin
thickness biopsy specimen, do not crush sample

m  Performing wedge/elliptical biopsies with a scalpel
may be necessary to remove large, intact lesions
(vesicle, bulla) or to sample the margin of a lesion or
sample difficult body site (pinna, nasal planum, foot)

m  Submit samples in separate formalin pots indicating
sample site and character of lesion

m  Submit samples to a laboratory that has a
dermatohistopathologist and include history, clinical
signs and differential diagnoses

In some cases, treatment may need to be started
before all diagnostic tests are received, however, con-
firming the diagnosis will allow for prognostication, a
more targeted treatment approach and will make review
of therapy easier in poorly responsive cases.

TREATMENT

This involves removal or treatment of any external trig-
gers such as drugs, ultraviolet light or confirmed infec-
tions and control of the inappropriate immune response.
The latter is usually achieved with immunosuppressive/
immunomodulatory drugs. Mild or localized disease may
be treated less aggressively or by using topical therapies.
For severe or relapsing disease, combination drug ther-
apy is generally more effective and often better tolerated.
Baseline drug monitoring (usually complete blood count,
biochemistry and urinalysis) are obtained prior to starting
immunosuppressive therapy. There are three phases of
treatment:
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1. Induction of remission: days to weeks, aggressive
therapy, may need to change/add treatments if
minimal response after 2—4 weeks, try to avoid
severe adverse effects, regular treatment monitoring

2. Transition: weeks to months, taper to lowest
effective dose, taper drugs with most risk of adverse
effects first, treatment monitoring frequency
reduces with time and absence of adverse effects,
if no relapse with advanced dose tapering stop
treatment to determine cures

3. Maintenance: months to years, maintain lowest
effective dose and monitor for adverse effects in
cases where relapses have occurred in transition
phase, treatment monitoring as determined by
treatment and dose, further tapering should be
considered if disease in remission for many months

KEY LEARNING OBJECTIVES

m  Evaluate patient history and clinical signs to create
differential diagnosis lists

B Understand the use of differential diagnosis lists to
lead the investigation of immune-mediated skin
diseases

m  Accurately interpret diagnostic tests in the light of
clinical findings to make a definitive diagnosis and
initial treatment plan

MULTIPLE CHOICE QUESTIONS

1. Autoimmune disease occurs as a result of an
abnormal immune response directed towards
which of the following?

(A) Drug antigens

(B) Self-antigens

(C) Bacterial antigens
(D) Viral antigens

2. Which of the following would be an
appropriate lesion to sample by performing a
punch biopsy?

(A) Pustule on ventral abdomen
(B) Bulla on oral mucosa

(C) Ulcer on the interdigital skin
(D) Vesicle on nasal planum

3. Blood monitoring should be performed every
7-14 days during which phase of management
of IMSD?

(A) Induction of remission
(B) Transition

(C) Maintenance

(D) Cure

Novel iImmunotherapy

James Swann

Traditionally, immune-mediated and hypersensitivity dis-
eases have been treated using broad-spectrum immuno-

suppressive drugs that inhibit many parts of the normal
immune response. Whereas these drugs often are effec-
tive, they may cause adverse effects related to their lack
of specificity. In particular, administration of glucocorti-
coids at high doses suppresses the immune responses
but causes numerous metabolic and musculoskeletal
changes that may compromise quality of life. There is
therefore a major clinical need to develop new forms of
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treatment that modulate aberrant activity of the immune
system without causing off-target effects.

Development of monoclonal antibody therapies has
been revolutionary in the management of many autoim-
mune and inflammatory diseases in humans because
these molecules target a single molecule or cell type
associated with disease. Examples include use of anti-
bodies specific for tumour necrosis factor alpha (TNFa)
for rheumatoid arthritis and anti-CD20 antibodies for
management of B cell lymphoma. Similar ‘biological’
therapies are currently being developed for use in dogs,
including ‘caninized’ anti-CD20 antibodies for treatment
of B cell lymphoma and anti-interleukin-31 antibodies
(lokivetmab) for atopic dermatitis. It is likely that anti-
TNFa antibodies will also be produced and marketed for
dogs, with potential applications in the management of
inflammatory bowel disease and inflammatory arthritis.

Allergen-specific immunotherapy already is used
widely in dogs with atopic dermatitis to try to restore toler-
ance to innocuous antigens, whereas injection of DNA
encoding a tumour-related antigen may also be used to
stimulate helpful immune responses in dogs receiving
‘melanoma vaccines'. As demonstrated by these exam-
ples, responses to injection of antigens may vary widely
depending on the form and concentration of the antigen,
the route of delivery and the presence of any adjuvant,
highlighting the need for extensive testing before these
forms of therapy are introduced more widely for treat-
ment of immune-mediated diseases.

Various cell-based therapies are currently being tri-
alled in people, all involving infusion of leucocytes from
the same patient or from a donor to try to control or
cause an immune response. Therefore, in some people
due to undergo transplantation, immunosuppressive
regulatory T cells (Tregs) are harvested and expanded ex
vivo before being infused back into the patient immedi-
ately after their operation to try to reduce the risk of
rejection. In the context of cancer, a similar approach
may be used to identify or modify T cells specific for
cancer antigens and expand them ex vivo; when re-
infused, these cells should target the tumour specifically.

This form of treatment is currently being trialled in some
centres in the USA and may become available in the clinic
in future.

KEY LEARNING OBJECTIVES

m  Understand the mechanism of action of forms of
immunotherapy in current clinical use, including
allergen-specific immunotherapy, cancer vaccines
and anti-interleukin-31 antibodies

m  Describe the limitations and possible side effects
associated with immunotherapies in current
clinical use

m Identify possible novel targets for more specific
therapies targeting the immune system

MULTIPLE CHOICE QUESTIONS

1. Antibodies specific for which cytokine are
currently used for management of atopic
dermatitis in dogs?

(A) Interleukin 21
(B) Interleukin 31
(C) Interleukin 41
(D) Interleukin 51

2. Which antigen is contained in melanoma
vaccines currently administered to tumour-
bearing dogs?

(A) Tyrosinase

(B) Melanin

(C) Chitin

(D) Hyaluronic acid

3. Administration of anti-CD20 antibodies will
preferentially deplete which type of immune cell?
(A) Tcells
(B) Bcells
(C) Neutrophils
(D) Eosinophils

Glomerulonephritis

J.D. Foster

Healthy dogs and cats will excrete small amounts of pro-
tein within their urine. The term proteinuria is used to
indicate the presence of abnormal/excessive amounts of
protein within urine. Proteinuria has numerous causes
and can be differentiated due to its origin. This categori-
zation scheme can help guide diagnostic and therapeutic
decisions.

Prerenal proteinuria is the appropriate filtration of
abnormally occurring proteins present in plasma. The
condition may develop secondary to haemoglobinaemia
and myoglobinaemia, respectively caused by red blood
cell (RBC) haemolysis and muscle damage. Bence-Jones
proteins are immunoglobulin light chains, which may be
elevated in neoplastic disorders such as multiple myeloma
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and can accumulate within urine. Similar to prerenal
causes of proteinuria, in postrenal proteinuria the nephron
and glomerular filtration barrier are normal. In this cate-
gory, protein enters the urine after the nephron (renal
pelvis and beyond). Most commonly, these proteins arise
from the urinary tract itself. Inflammation, infection and
neoplasia of the urinary tract can result in proteins exud-
ing from the urothelium into urine.

While altered permeability within the glomeruli and
the renal interstitium may both cause renal proteinuria,
glomerular disease can produce the highest magnitude.
Such a condition, glomerulonephropathy, is often
referred to as glomerulonephritis (GN) although not all
aetiologies truly involve inflammation. Major causes of
GN include immune-complex deposition, amyloidosis,
glomerulosclerosis (scarring of the glomerulus), con-
genital genetic disorders, and secondary infectious or
inflammatory conditions. Renal biopsy with detailed
histopathological examination is the only method to
differentiate these disorders.



IMMUNE-COMPLEX
GLOMERULONEPHRITIS

In the largest study of renal histopathology in the dog,
immune-complex glomerulonephritis (ICGN) was found
in 48% of all samples submitted. Immune complexes may
represent antigen—antibody (Ag—Ab) complexes pas-
sively trapped in the glomerular basement membrane
(GBM) from circulation or could occur due to in situ
formation. Once antigens or Ag—Ab complexes are
deposited in the glomerulus, several different immune
responses may occur. Changes in glomerular permse-
lectivity result from glomerular capillary wall injury due
to activation of inflammatory cascades secondary to the
immune deposits. Antibodies against GBM antigens can
directly increase glomerular permeability, as well as
induce inflammation or complement cascade activation,
further increasing permeability.

NON-IMMUNE-COMPLEX
GLOMERULONEPHRITIS

Non-ICGN is a broad category of glomerular lesions in
which neither immune complexes nor amyloid can be
identified and is therefore a diagnosis of exclusion. The
non-ICGN group includes focal segmental to global
glomerulosclerosis, abnormalities of the GBMs without
associated sclerosis, glomerular lipidosis, and congenital
or developmental nephropathies that involve glomeruli.
Glomerulosclerosis, specifically focal segmental glomer-
ulosclerosis, as a cause of proteinuria was once under-
recognized in veterinary medicine, even though it is
considered to be a common cause of proteinuria in
humans. Evidence points to podocyte injury as an inciting
factor in the development of glomerulosclerosis, and
mutated podocyte genes, toxic insults, viral infections and
cytoskeletal stress from cell hypertrophy have all been
demonstrated to injure this cell lineage. Genetic mutations
in GBM proteins or collagen have been identified to cause
protein-losing nephrpathy in numerous breeds.

MANAGEMENT

The recognition of ICGN is an important step in the man-
agement of proteinuria, as these patients typically require
immunosuppressive therapy in addition to the standard
medications. With the addition of immunosuppression,
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some patients have demonstrated complete and long-
term remission of their disease.

KEY LEARNING OBJECTIVES

m  Review the common causes of proteinuria and how
to identify patients with suspected glomerular
disease

m  Know the indications for renal biopsy, how to
perform it, and how to have the samples analysed

B Learn how to tailor therapy for patients with
glomerular disease, decreased kidney function and
immune-complex disease

MULTIPLE CHOICE QUESTIONS

1. Which of the following scenarios is most likely

to be representative of renal proteinuria?

(A) A dog with intravascular haemolytic
anaemia and haemoglobinuria

(B) A dog with hypoalbuminaemia,
normoglobulinaemia,
hypercholesterolaemia and increased
urine protein:creatinine ratio

(C) A dog with a positive microalbuminuria test
identified as part of yearly wellness
examination

(D) A dog with 4+ proteinuria on a urine
dipstick with an active urinary sediment

2. Which of the following can be used to
differentiate glomerular disease from other
causes of proteinuria?

(A) Magnitude of proteinuria

(B) Breed of dog

(C) Renal biopsy result

(D) Renal ultrasonography results

3. Adog with immune-complex
glomerulonephritis would benefit from
long-term administration of all the below
therapies EXCEPT which one?

(A) Doxycycline
(B) Benazepril

(C) Amlodipine

(D) Mycophenolate

How to collect CSF
samples

Paul Higgs

Once mastered this procedure is relatively simple, how-
ever, it should never be taken lightly. There are some
risks to the patient when performing the procedure and
certain precautions should be taken. As long as a sensible
routine is followed the risk is actually low.

Indications for cerebrospinal fluid (CSF) sampling
include:

Seizure investigations

Abnormal central nervous system (CNS) function
Pyrexia of unknown origin

Optic neuritis

Contraindications for CSF sampling include:

Coagulopathy

Raised intracranial pressure (ICP)

m  Chiari malformation or other significant
abnormalities in skull anatomy

m  Suspected bacterial meningitis

B Local skin infection at the site of sampling

In the presence of raised ICP, the rapid removal of CSF
may precipitate a caudal shift of brain parenchyma. This
may cause cerebral herniation with resultant crowding of
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the brainstem often accompanied by fatal compression of
the medullary respiratory centre causing respiratory
arrest. Ultimately, if findings consistent with raised ICP are
present, the diagnostic advantages of CSF collection and
analysis must be carefully weighed up against the risk of
collection-induced herniation and owners counselled
accordingly.

PATIENT PREPARATION

A full anaesthetic is essential in these cases. Any move-
ment during sampling would risk damage to the spinal
cord or major blood vessels in this region. Itis also essen-
tial to consider the individual patient that is having this
procedure; dogs with domed heads or those with known
predisposition to Chiari malformation should either have
a magnetic resonance imaging (MRI) scan prior to CSF
sampling or the sample should be taken from the lumbar
region.

CEREBROSPINAL FLUID SAMPLING

The technique will be discussed in the lecture with visual
aids. Additional notes:

m [f the needle is slightly misdirected laterally it is
common to get blood in the hub of the needle.
This is very unlikely to cause significant bleeding,
however, the needle should be immediately
removed and the procedure started again.
Contamination of CSF with blood may affect some
results after this

m If the needle is misdirected caudally or cranially you
will hit bone. It is possible to ‘walk’ the needle off of
these boney processes and into the CSF space,
however, the flexibility of the needles can make this
difficult

B Incats and small dogs, the CSF spaceis a
remarkably short distance from the skin surface. It is
essential that the stylet is removed and the needle
advanced with care as soon as the skin has been
penetrated

m  Once CSFisseenin the hub it is essential that the
needle is not advanced any further, even if CSF
stops flowing. This may result in penetration of the
CNS tissue and damage to the spinal cord or caudal
brain stem may result

SAMPLE HANDLING

The CSF is hypotonic and it would be expected that any
nucleated cells in the CSF will have lysed within 24 hours
and certainly by 48 hours. It is sensible to arrange for
immediate transport of the sample to the laboratory for
assessment. If this is not possible, however, contact your
laboratory for advice.

KEY LEARNING OBJECTIVES

m  Understand the correct positioning for obtaining
cerebrospinal fluid (CSF) samples

m |dentify the indications and contraindications for
CSF sampling

m  Understand the technique for obtaining and
handling a CSF sample

MULTIPLE CHOICE QUESTIONS

1. Which of the following statements is CORRECT
regarding positioning of patients for cisternal
CSF sampling?

(A) The patient should be positioned in sternal
recumbency with a straight neck

(B) The patient should be positioned in lateral
recumbency with a straight neck

(C) The patient should be positioned in lateral
recumbency with a 90° flexion to the neck

(D) The patient should be positioned in sternal
recumbency with a 90° flexion to the neck

2. Which of the following is a contraindication for
CSF sampling?
(A) Status epilepticus
(B) Hind limb ataxia
(C) Pyoderma at the site of sampling
(D) Optic neuritis
3. Which of the following statements is CORRECT
regarding cerebrospinal fluid?
(A) The protein content in CSF is greater than
that of plasma
(B) Approximately 1 drop of serum can be
added to CSF to help preserve cells for
analysis
(C) Eosinophils are a normal finding in CSF
(D) A minimum of 3 ml of CSF is required for
analysis

How to perform
joint taps
Paul Higgs

Taking joint samples is sometimes an essential compo-
nent to investigations into lameness, pyrexia of unknown
origin and joint swellings and, although not commonly
performed in first-opinion practice, is certainly achievable.
This lecture will focus on simplified techniques to obtain
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joint samples from common sites; specific approaches will
be discussed with visual aids in the presentation itself.

EQUIPMENT

B Aseptic preparation equipment

m  Sterile gloves

m  Multiple 2.5-ml syringes

m  Multiple size 23-g hypodermic needles (5/8", 1",
1.5%,2")

EDTA blood collection tubes

Microscope slides

m  Blood culture bottles (if septic arthritis suspected)



TECHNIQUE

The technique varies significantly depending on the
joints that are being sampled. However, the following
points apply in all cases:

m  Arthrocentesis should only be performed under
heavy sedation or, preferably, general anesthesia

m  Asmall 3cm x 3 cm area of hair should be clipped at
the site of sampling and prepared aseptically

m  Surgical gloves should be worn and needles and
syringes should be handled in an aseptic manner

m  Oncein the joint space no more than gentle suction
is required, this reduces the chance of blood
contamination and subsequent difficulties with
cytological evaluation

m  Avoid repeated redirection of the needle; if you do
not get a sample easily start again with a new needle

m If frank blood is obtained, stop immediately; attempt
sampling again but expect the joint to be
contaminated

m If mild blood contamination occurs these samples
can be submitted, however, it is important to let the
cytologist know that some contamination occurred
as it helps with interpretation

SAMPLE HANDLING

m  Onedrop of joint fluid should be smeared between
two microscope slides. Both slides should be
submitted

m  Only two slides are necessary per joint

m If alarge volume of fluid is obtained it can be
submitted in EDTA for tests such as Borrelia
polymerase chain reaction. A fresh smear should
still be submitted.

m  Slides should be air-dried completely before being
putin a slide container
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KEY LEARNING OBJECTIVES

m  Identify the common and achievable sites for
obtaining samples of joint fluid

®  Understand the indications and contraindications
for joint sampling

®  Understand the technique for obtaining and
handling a joint fluid sample

MULTIPLE CHOICE QUESTIONS

1. Which of the following statements is CORRECT

regarding joint fluid samples?

(A) 1 mlof joint fluid should be obtained from
each joint sampled

(B) A single joint sample is sufficient for the
diagnosis of immune-mediated
polyarthritis

(C) A single drop of joint fluid is sufficient for
cytological evaluation

(D) Intracellular bacteria are commonly seen
cytologically in septic arthritis samples

2. Which of the following is a contraindication for
joint fluid sampling?
(A) Suspicion of septic arthritis
(B) Severe joint pain
(C) Coagulopathy
(D) Pyrexia greater than 40.5°C
3. Which of the following is an indication for joint
fluid sampling?
(A) Vomiting and diarrhoea
(B) Generalized stiffness associated with pyrexia
(C) Acute-onset lameness in an otherwise
well dog
(D) Stranguria secondary to urinary tract
infection

Stiff, painful and pyrexic:
an interview with a
medic, a neurologist
and orthopod

Duncan Barnes, Vicki Black
and Jeremy Rose

Pyrexia, or fever, in contrast to hyperthermia, is defined as
an elevated body temperature that occurs due to altera-
tion of the thermoregulatory set point in the anterior
hypothalamus in response to endogenous or exogenous
pyrogens. Pyrexia is a highly conserved physiological
adaptive response that in the short term confers an evo-
lutionary advantage, in particular when combating infec-
tious disease. An important emphasis is approach to these
cases must focus on establishing the underlying cause for

the pyrexia rather than symptomatic treatment and empiri-
cal therapy (e.g. antibiotic trials).

Pyrexia represents a challenge for the small animal
practitioner, especially where signs can be vague and
therefore differential diagnoses numerous. Differential
diagnoses can be categorized as infectious, non-
infectious inflammatory (including immune-mediated),
neoplastic and miscellaneous disorders. In the approach
to the pyrexic patient thorough history and clinical exam-
ination are essential. Stiff patients may present with sub-
tle clues, for example a reluctance to climb up and down
stairs or jump from furniture, or, some may present with
obvious localizing signs, including neurological deficits
or severe lameness (monoarticular or polyarticular).

The most common diagnoses in stiff, pyrexic patients
can be divided in to non-infectious inflammatory disor-
ders including immune-mediated disease, or infectious
causes.

Non-infectious inflammatory disorders to consider in
the stiff, pyrexic dog depend partly on their age; in young
dogs, especially those less than 6 months of age, meta-
physeal osteopathy should be considered, in those less
than 2 years of age steroid responsive meningitis-arteritis
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isanimportant consideration, whereasimmune-mediated
polyarthritis is a disorder affecting dogs of any age,
although most commonly young to middle-aged.

Septic arthritis is relatively uncommon in the absence
of known trauma, or prosthesis. Discriminating between
an inflammatory or septic joint is notoriously challenging
due to difficulties with culturing joint fluid.

Patients affected by discospondylitis may present
with pyrexia and spinal pain, or neurological deficits.
Infection can be bacterial or fungal in nature, although
fungal disease is uncommon in the United Kingdom
(aside from systemic aspergillosis). Diagnostic investiga-
tion in these cases focuses not only on ideally procuring a
sample for culture to guide therapy, but also considera-
tion for the underlying aetiology. Described initiating fac-
tors including migrating foreign bodies (e.g. grass seeds),
haematogenous spread (e.g. urinary tract infections or
endocarditis), or secondary to immunocompromise.

KEY LEARNING OBJECTIVES

m  Appreciate the importance of a thorough history
and clinical examination in stiff pyrexic animals

m  Understand the diagnostic approach and
management for the most common causes of
pyrexia and stiffness

m  Appreciate that despite gold-standard practice
guidelines, often these cases require careful clinical
judgement

MULTIPLE CHOICE QUESTIONS

1. Whatis the predominant cell type on joint
aspirates of a dog affected with immune-
mediated polyarthritis?

(A) Lymphocytes (C) Mononuclear cells
(B) Macrophages (D) Neutrophils

2. Which bacterial infection typically involving the
genital tract, is a consideration in approach to
discospondylitis?

(A) Bacteroides capillosus
(B) Brucella canis

(C) Nocardia sp

(D) Streptococcus canis

3. Why are joint radiographs recommended in a dog
diagnosed with immune-mediated polyarthritis?
(A) To screen for ligament laxity
(B) To assess for erosive disease
(C) To look for concurrent stress fractures
(D) To look for Lyme's disease
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I
(VN) Ophthalmology

Common eye
conditions: medical
and surgical

Charlotte Dawson

Most of this first lecture is terminology and getting you
used to the new words in ophthalmology. See Figures 1
and 2.

"

"

Figure 1: Eyelids and tear film

Figure 2: Nasolacrimal duct
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AGING CHANGES

It is important to know what are normal aging changes
within the eyes and of these changes which ones we
need to do something about and which we can monitor.

Entropion is common in elderly cats. It usually occurs
at the lateral aspect of the lower eyelids and happens
when they lose retrobulbar fat as they age. This causes a
problem as the hairs rub on the cornea and can cause
corneal ulcers. These are painful and so entropion should
always be surgically corrected. This becomes a challenge
when cats are elderly and have renal disease, making
general anaesthesia a risk.

In older dogs we can get corneal endothelial failure.
This is when the corneal endothelial cells die off over the
animal’s life and can no longer pump out the water.
When the cornea becomes waterlogged it is oedema-
tous. This leads to corneal ulcers, which are painful and
healing can be difficult without surgery.

Another cause of blueness to the eyes is nuclear scle-
rosis. This is a normal aging change to the eyes and
should not be confused with cataract. With nuclear scle-
rosis the patient can still see but the lens will have a blue
colour. This is because throughout life the lens epithelial
cells continue to make lens fibres. As the lens cannot
expand inside the eye it compacts (like squeezing a snow-
ball until it becomes really hard). This makes the nucleus
of the lens really dense and appear blue in colour.

Cataracts are a true opacity of the lens and these
come with visual deficits. Cataract surgery can be per-
formed in some cases to help restore vision and reduce
inflammation caused by the cataracts.

Senile retinal atrophy is something we usually see on
retinal examination but does not cause too much of a
problem for our patients. It is usually seen as thinning of
the peripheral retina with some blood vessel thinning too.

EMERGENCIES

Ophthalmic emergencies can be very dramatic. It is
important to remember to check the rest of the patient
before turning your attention to the eye(s). It is also
important in eye cases to minimize restraint as eyes are
fragile and if there are very deep ulcers or the eye is per-
forated, any pressure can lead to retinal detachment and
loss of vision and potentially the eye.

KEY LEARNING OBJECTIVES

m  Describe the basic anatomy and physiology of the
eye and identify key features in the clinical patient

m Describe and identify common clinical signs in
veterinary ophthalmic patients using appropriate
terminology

m |dentify an ocular emergency based on owner
history and physical examination

MULTIPLE CHOICE QUESTIONS

1. Which of the following is NOT a function of
the eyelids?
(A) Provides nutrients to the cornea
(B) Production of tear film components



(C) Guides tears to anterior chamber
(D) Removal of debris from the cornea
2. Which of the following is NOT part of the uvea?
(A) Cornea (C) Ciliary body
(B) lris (D) Choroid
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3. What is hyphaema?
(A) Aqueous flare
(B) Uveal cysts
(C) Blood in the anterior chamber
(D) High intraocular pressure

Surgical preparation
and instrumentation
for ophthalmic patients

Charlotte Dawson

Ideally two kits are required: extraocular (adnexal) and
intraocular (also used for corneal surgery). The two kits
differ with regards to different sized instruments and
whether the surgeon is using loupes or an operating
microscope. Each kit should contain scissors, forceps,
needle holders and tying forceps in addition to many
other very specific instruments. You may not have come
across these unless working in referral practice or along-
side an ophthalmologist.

Instruments should be handled with extreme care as
they are very small and delicate. They should be cleaned
as soon as possible, but the tips should not be scrubbed,
nor should they be allowed to touch or be dropped as
they are fragile and will break. They should be allowed to
air dry and be autoclaved in a box with rubber spikes
to keep them apart.

The patient is positioned in sternal recumbency for
eyelid and third eyelid procedures, and in dorsal recum-
bency for corneal and intraocular surgeries. A vacuum bag
is important to make sure the patient does not move dur-
ing surgery as the surgeon will be working with magnifica-
tion. Diluted povidone—iodine solution (not scrub) should
be made up weekly for skin disinfection. A 5% solution
should be used for corneal contact and 10% for the eyelids
(Figure 1). If the eye is ruptured the surgeon may not wish
for any iodine to be used in case it gets into the eye.

Figure 1: Eyelid & corneal contact

Figure 2: 0.7 metric (6/0 USP) and 0.3 metric (9/0 USP)
suture material

The hair should be clipped prior to perfoming eyelid
surgery. Small clippers are usually required as large
blades usually cannot get close to the eyelid due to the
anatomy. Clipper blades should be clean and new to
prevent clipper rash. There is no need to clip for corneal
or intraocular surgeries as the hair will be draped out of
the surgical field.

Suture material is very small and 0.7 metric (6/0 USP) is
often used for eyelids (in big dogs, 1.5 metric (4/0 USP)) and
0.3 metric (9/0 USP) is used for the cornea (this is about as
thin as a human hair so can get lost easily!). See Figure 2.

The