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Parameter: | Dog: Cat:

HR: 60-180 140-220
) (pups 220)
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RR: 7 10-30 25-40
Temp: 37.5-39.1 38.0-38.1
PCV: 37-55% 25-45%
TP: 52-86 57-80
BG: 4.3-6.7 42-8.0
USG: >1.030 >1.035
Urine output: 1-2mitkg/hr 1-2mlikg/r
Fiuid rate:
- Maintenance: 3mlkg/hr 3mlkg/hr
- Surgical: 6-10mlkg/hr smbkghr
{depending on volume and {depending on volume and
hydration deficits) hydration deficits)
- Shock: Up to 60-90mikg/hr divided into up to 55mlkg/hr divided into
* boluses, titrated to effect boluses, titrate 1o effect
Disclalmer:

Please note that the information contalned within this book Is based on what the editor/s or contributors use
personally and therefore can be slightly different to main stream opinions. Due to the ever changing nature
of medical Information, tha content within this book Is up te date and relevant at time of printing. Use of the
Information contained is at the reader's discretion and responsibility, Other sources e.g. Texibooks, websites,
speclalist veterinarians should be consulted if more infarmation is required. The editor/s or contribulors will
not assume liability for injury, lliness, death to persons and animals and damage te property lollowing the use '
of the informaticn contained within this booklst.
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[1- Abbreviations:
v PO: Peros

v NPO: Nil peros

¥ 8C: Subcutansous

v IV:intravenous

v IM: Intramuscular

¥ IT: Intratracheal

v S§ID: Once a day of evary 24 hours

v BID: Twice a day or every 12 hours

v TID: Three times a day or every 8 hours

v QID: Four times a day or every & hours

v EQD: Every other day

v CRL Continuous rate infusion

v BWt Bodyweight

v Sy Clinical signs

v GPEx: General physical examination

¥ Hx: History

v Dx: Dlagnosis

v DDx: Differential diagnosis

v Tx: Treatment

¥ Px: Prognosis
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FNA: Fine needle aspirate

CHF: Congestive heart failure

DCM: Dilated cardiomyopathy
- HCM: Hypertrophic cardiomyopathy

CVS: Cardiovascular system

CRF; Chronic renal fallure

AKI: Acute kidney injury

UQP: Urine output

BG: Blood glucose '

BP: Blood pressura

USa: Urna specific gravity

PU/PD: Polyuria/Polydipsia

VD Ventrodorsal

DV: Dorsoventral

[ an J
LN

PSR-

: CBC: Complete blood count
Lﬁ CA&S: Culture and sensitivity
FIV: Feline immunodeficlency virus
) "}' FeLV; Fellne leukaemla virus
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Cardiopulmonary Resuscitation

HEART BEAT / PULSE _’{ YES I’_'l NO BREATHING

CARDIAC COMPRESSIONS:
2 per second

ECG

IV CATHETER

PULSE OXIMETERY

ABYSTOLE:
Adranalline: 0.01-0.1mg/kg
Atropine: 0.4mgfkg v
BRADYCARDIAs
Atropine; 0.4mg/kg IV
Adrenaline: 0.05-0.1mg/kg IV

B!

IF > 10 mins ASYSTOLE OR
VENTRICULAR FIBRILLATION

'

INTUBATE and CHECK
PATENCY

v

VENTILATE!
1 breath per 6 seconds

_—--‘—-_-—-_-—‘—h‘L

VENTRICULAR FIBRILLATION:
Defibrillation: 2-4j/kg (external) x 3
+-/0OR
Adrenaline: 0.01-0.05mg/kg IV
Lignocaine: 2mg/kg iV

VENTRICULAR TACHYCARDIA:
Defibrillation: 2-4)/kg (external) x 3
OR

Lignocaine 2mg/kg IV OR Amiodarone

Open chest CPR
5smg/kg 1V over 10mins
Drug: Route: Dose rate: Dosage:
Adrenaline {1:1,000 = img/ml} VATHC CPR: 0.01-0.1mg/kg (q 5mins) 0.1-1ml1 Okg
{NON-DILUTED) ) IV/IN/SC Anaphylexis: 0.005mg/kg 0.05ml/10kg
Adrenaline (1:10,000) = G.1mg/ml WATAC CPR: 0,01-0.1mg/ky (q Sming) 1-10ml/10kg
{1m! of 1:1000 n 9mis £.9% NaCi) WINSG | Anaphylaxis: 0.005mg/kg 0.5ml10kg
Atropine {800pg/ml = 0.6mg/ml} W 0.04mykg 0.7mlr10kg
Lignocaine (HCI) 2% = 20mg/mt 1V glow Dog: 2mg/kg repeat x 3-4 Dogs: 1mlA1Q0kg
Cal: 0.5mg/kg repeat X 3 Cat 0.1mt

Sallne 0.9% W Dog: 10-2Qmlkg bokus IV
= Cinly if hypovolaamic Cat: 10mlkg bolus IV

» Compressions:

v Small bread dogs and cats: Diract cardiac compressions over the heart
¥ Keal chested dogs: Direct cardiac compressions over the heart, put towe! under dependant side of

chest fo Improve technique

LSRR SR

+/- Interposed abdominal counter pressura

Large bresd dogs: Compresslon over the widest part of tha chest, I.e. thoracic pump method
Barrel chested dogs: Direct cardiac compression but in dorsal recumbency
Must allow chest to expand between compressicns

Cardiopulmonary Resuscitation (CPR)
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|* Drugs: .
3 ¥ Can administer down the endotracheal tube but requlte a lhreefold dose Increase

v Best administered intravenously and flush through with a 20mUkg crystalloid bolus to help drug delivery
1 to the heart
[ ;* Monitoring:
I ¥ Pulsa oximeter: Assess heart rate and oxygen saturation {aim for >85%) [ndicatas effectiveness of CPH_
v ECG: To assess elecirical activity of the heant :
3y ¥ Doppler: Place on eye and hear pulsations In the retinal arteries
. ¥ Endiidal €0, >15mmHg Indicates reasonable circulation
. s=  Intra-thoraclc cardiac massage:
¥ Clip
y ¥ Alm for 7-8th rib
1 ¥ Cut cranfally to rib avold blood vessels and nerves
3 ¥ Reach under and massage heart
* Compllcations:
Fy ¥ Shortlerm:

él - » Cardiac arthythmias
ki »  Metabolic acidosis
» Qrgan fallure due to prolonged lissue hypoxia
i1 » Itcomatose: Variable prognosls, conslder humane suthanasla if ne Improvement atter 72 hours -

' v Longterm:

> Personality changa
» Cortical blindness: Sight usually returns after few weeks

!
# i Cardiopulmenary Resuscitation (CPR)
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Anaemia and Pale Mucous Membranes

2 This chapter covers:

v Determining the severity of the anaemia
v Assessing for reganerative respanse
v Diagnostic pathway to “Pale Mucous Memhranes”

s Degree of anaemia:

» Raler o “Pale Mucous Mambranes" next page for diagnostic pathway

Peched cell volume / Haematocrit:

Mild: Moderats: Severa:
Dogs: 30-35% 20-30% <20%
Cats: 20-25% 20-15% <15%

» Rellculocytes:

v Immalure non-nuciaated red blood cells

v Appear larger and lack central pallor
v Characterised as macrocytic (high MCV), hypochromasia (low MCHC) and polychromasla (variation in

colour between cells)

v Quantify using "Corrected Reticulocyte Percentage” formula:

Obsarved raticulocyte % x (patient's HCT % / “normal” HCT %) = “Corrected reticulocyte %"

» Regsneralive anaemia:

("Normal HCT® = 45% in dogs, 40% in cats)

v Increasad number of reticulocytes in peripheral circulation

v Bone marrow response takes 3 to 4 days, H no reticulocytes it could be pre-regenerative, assess
histary 1o help determine {ime frame

v Cats: Two types of reticulocytes:
» Aggregate typa: Only count this lype when assessing response to anaemia
» Punctate type: Present In healthy cats, increased numbars if regenerative response bsen for up to

310 4 weeks
Degrea: Dogs: . Cats:
Mild; 15-4% 0.5-2%
Moderate: 5 -~20% 3-4%
" Marked: >20% > 4%
% = number of reticulacytes per 100 RBC

« Rafer to "Haematology”, “Transfusion Therapy” and “Coagulopathy” for more information

Anaemia and Pale Mucous Membranes
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filstory:

Assess hlstory for duratlon of clinlcal signs

Trauma, bleeding (faecal, urinary, integument, respiratory, abdominal, cardiac)
Access to rodenticide, snakes and cother anticoagulants
Prior health issues e.g. renal disease, tumours, viral Infections (FIV/FelV)

Recent administration or access to medications

| PALE MUCOUS MEMBRANES |

Yars
i

+ Sevarity depends on speed of onset, aetiology
and level of activity
[ Weakness
fachycardia, tachypnoea
] Exerclse tolerance
asmalochezia
+ Haemaluria
. 1\Atu:lomlnal distension

Anasmia

L )

Polyshromasia

i ‘.E:ok.lng for raticulocytes %
acrocylosls

[revar ] :

Normal to t PCV l

P Peripheral P sl
CSx:
= Collapse, poor mentation
= Slow capillary refill ime
» Tachycardia and weak pulses
= Cold extremities

DDx:

= Sevaere dehydraﬂon\\ -

s Shock

« Cardiac disease: Cardlomyopathy, valvular
diseass, arthythmia, vasovagat

Seo “Shock and Anaphylaxis®

. Blood Smear

|

Reticutlocytes present = NO

'

f—

o J‘i-iypochromasia
= Poikilocytosis

3
E}!otlculocylus present 2 YES I

Non-regenerative Anasmia
» Non-regenerative = Grealer than 3
day history :

See “Non-regenerative
anaemia” following pages

an l:; Anaemi. I_-——‘l"

Haesmorrhage Pro-regsnerative Anasmin
Haomolysls » Trauma and surgery * Pre-regenerailve = Less than 3 day
* Calour of butty coat » Naoplasia . history
r {Plood and urinalysls + Gastrolntesfing] tract - Acu!e blood loss or hasmolysis
— » Urinary tract le—| = Bone marow has nal
H = Parasttes {flaas/hos kworm)
= Goagulopathy = Follow diagnostic plan as for
" regenorative anasmia
Se sagulopath * Reassess PCV and blood smear after 24-. -
i “. ‘¢ lﬁ: v 48hre to assess for elevations in PCV and '
! See “Bleeding flowchart™ reficulocyles -
1 See “Diarthoea and
Haematochexzia®
2 L

¥

Intravascular = lysis of
RBC In circulation

= Red ptasma

r{hasmogloblnemia)

;Hyperblllmblnemla

Haamoglnblnuria

» Cloar plasma

» +/- Splenomegaly

Extravascular = fysis of
RBC within tissues

s No haemoglobinurla
= No/minimal hyparbillubinaemla

See “Hasmolytlc
anasmlias”™ below

-

Anaemla and Pals Mucous Membranes
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Hasmolytic anaemias:

Immune medlated hasmolytic anaemla {IMHA):
v Sae below under “Specific conditiona"

Druga/Toxins: .

¥ Bacterlal toxins, rodenticide, snake bita (+/- clinical signs of lower motor neuron paresis/paralysls, or
haemoglobinuria)

OxIdative injury:

v Heinz body formation and eccentrocytas

v Onion/garlle ingestion, acetaminophen, heavy metal

Haemolytic transfusion reactions:

v Donor RBC’s are lysed by host alloantibodies

v Immadiate or delayed (1 to 2 weeks), see "Transfusion Therapy” for more Information

Microanglopathlc anasmia:

v Physical desiruction of ABC as they pass through disorganised blood vessels (e.g. tumour):
» Haemangiosarcoma, DIC, haemolylic uraemic syndrome, heartworm diseass

¥ Schistocytes formation

Infectious hasmolytic anaemla:

¥ Dirsct infection and damage to RBC's by infectious crganisms e.g. Mycoplasma, Babesls, Leplospria,
or viruses FalV, FIP, FIV, Ehrilichia canis, Barleneilosls, Cylauxzoon felis

v Indirect damage to RBC's via antibodies direcled against infectious organism
v See helow under “Specific conditions”

Neonatal lscerythrolysis:

¥ Naonate RBC lysed by dam antibodies, can be absorbed from colostrum

¥ In catlt can be naturally occurring, degs require sansitization

Dlagnostic tests:
¥ Bicchemistry, haematology and blood smear:
» IMHA: Spherocytes
» Microanglopathic anaemfa: Schistocytes
» Infectious haemolytic anaemia: Babesia, Mycoplasma haemolslis
» Oxidative damage: Heinz bodies and eccentrocyles
¥ Slide agglutination:
» IMHA: Agglutination
v Coomb's test:
> IMHA, neonatal Isoerythrolysis, hasmolytic transfuslon raactions
¥ Blood typing or cross matching:
» Between dam and puppy, donor and reclplent
¥ Necnatal isoerythrolysls, haemolytic transfusion reactions
v Ultrasound and radiography:
» Microanglopathic anaemla (neoplasia), IMHA {neoplasla)
¥ Blood culiure and sensitlvity:
» Infectlous haemolylic anaemia
v PCR/Serology:
¥ Mycoplasma haemolelis, Babesia, Cytauxzoon felis (/SA)
¥ Snake venom detectlon tests

Anaemia and Pale Mucous Membranes 9
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Non:reganerative Anasemia

¥

!.. Features;
[+ ¥ Can appear non-regenerative if blood loss or haemolysis has only recenlly cocurrad l.e. <48 72 haurs

i ¥ Non- -regenerative anaemia Is not as commaon In dogs as they are In cats
v Typleally, chronie process with no clinical signs of anaemia dus to compensatlon

F"l
i

>48-72 hours = Non-regansrative: Non-hone marrow pathology:
; ‘i- Bone marraw has not respondad
. Anasmia of chronic diseass:
’ Eithers = Secondary o prolonged inflammation, Infection,
Bone marrow pathology OR neoplasia, liver disease
~y  Nom-bone marrow pathology Chronic ranal disease:

1 » Reduce EPO praduction and urernic damage to ABC
Hypothyroidism/Hypoadrenocorticlam:

= Reduced stimulation of EPO production

fron deficlency:

3 ilﬂaomntology and blood smear:
* Assess RBC features:;

. P Typically, ic/h Fo
b i » I microcytic/hypoechromic ~ iron deficlency : I,",!ﬁ“',?‘;omﬂ'“ and hypochramic
j fB i macrocylic - could be FIV, FelV Toxicity:
Assess WBC features: = Cansea
» Il pancytopenia can primary bone marmow = Drugs/metals;
r pathology or toxicitles or infections affecting »| ¥ Chemotherapy, phenobarbitone, methimazals, lead,
| bone matrow chloramphenical, timathoprim-sulfa
jSlmﬂurl-nlslry- = Honmones:
s Asgess for non-bons marnrow pathology ¥ Oastrogen toxclty of sertoll cell tumour
Bone marrow biopsy: Infections:
7 Assess for bone marrow pathology » Can soo of
i Presence of abnormal cells = Viral (FIV and FelV), can be magrocytle
J Reduction of cells lines * Parasitic (Babssls, Lalshmania)
! " Can see pangyiopenis ! * Bactaria (Mycoplasma, Ehrlichlosis)
| Immune mediated hasmolytic anaemliat -
{ [} - « lmmung destruetion of RBC precursors.in bone mamow- |

[ 1 ' )
Bons marrow pathology:

“ted blood cell aplasia:

| Deslnuction of only RBC precursors

" Secondary ta [dlopathie, immune, drugs and toxins

Aplastic anasmiaz

~ All celtline precursors are reduced = pancylopenia

| ldlepathic or secondary to immune, drugs and toxine, parvovirus, FelV
}ono marrow necrosis/ilbrosis: :
& Precursor cells are destroyed

Myelodysplasia:

- 3 Defactive precursor cells lead to abnormal maturatlon or cellular momphalogy
!ldlopathlc or secondary to FIV, FelY

one marrow tumoun

¢ Pracursor cells destroyed by neoplastic calls

= Primary: See large numbers of iImmature calls of the same call line

!- Matastatio: Sea cell types nat normally seen in bone marrow

|

l | Anaemia and Pale Mucous Membranes
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Specific conditions;

» mmune mediated haemolytic anaemla;
» Pathophyslotogy:

¥ Immune response against ABC antigens, dus to a breakdown in immunotolerance to own RBC
antigens

¥ lgG and IgM and complament binding
¥ Observe autoagglutination, seen as red bload cells clustered like bundles of grapes

¥ Can cause intravascular or extravascular haemolysis, with extravascular haemalysis more fraquent,
The spleen is the main site for extravascular haemolysis.

v Intravascular haemolysis caused by complement binding
¥ Cats: Overall IMHA is rare, but more commonly secondary compared to primary
Causes:
v Primary.
» Dogs more commonly primary compared o secondary
» Idiopathic {(70% of cases in dogs)
v Secondary (trggered by cross-reaction with loreign antigens):

» Cais more commonly secondary compared to primary — must assess for feline viral diseases and
blood borne parasites

» Drugs, neoplasia, Infections (any infection, perlorm faline virus testing), snake envenomation and
other immune mediated diseases

Clinical signs:

¥ Pyrexia, anaemia, icterus (rarely seen In cals), weakness, tachycardia, tachypnoaa, splancmegaly,
resplratory dislrass

Diagnestics:
¥ Saline agglutination test:
» Must confirm agglutination (grapes) and rule out routeaux (stack of colns)
» To assess for IgM and I9G antibodies
¥ Haematology and blood smear;
» Spherocytes and auteagglutination, polychromasia, neutrophilia, high MCV (rageneration)
> It decreased thrombocytes, consider Evan's syndrome
» Feline RBCs are smaller and lack central pallor complicating the assessment of spherocytes
¥ Hyperbllirubinaemia, high ALT )

¥ Perform Coombs test it no agglutination, Coombs test detects antibodies and complement on the
surface of ervthrocytes

v Full medical workup to assess for underlying cause, inciude falina virus testing and blood parasites
Treatment:
¥ Primary IMHA Is more difficult and takes longer to treat compared to secondary IMHA

v Blood transfuslon if acute reduction In PCV <20 or chronle drop <15 or transfusion triggers, see
“Transfusion Therapy” .

v Immunesuppressive agents:
» Dexamethasone 0.5mg/kg SC, then 12 hours lafer start prednisolone 2mg/kg/day PO

> +/- Azathloprine 2mg/kg PO SID until remission then 0.5mgkg PO EQD, monitor for bone marrow
suppresslon and hapatoxicity, also very toxic in cats

» +/- Cyclosporine 5-10mgkg PO divided BID
¥ Gastric protectants:

> H; antagonist, proton pump inhibitors and sucratfate 0.5-1gm PO TID
¥ Anti-thrombotic agents:

» Thremboembolic diseass Is a common complication

> Asplrin 0.5mgkg PO SID or dalleparin100tU/kg SC TID

» Clopldogrel 20mg/cat PO SID, dogs: 2-4mg/kg PO SID

Anaemia and Pale Mucous Membranes M
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Monitoring:

v Serial haematology pansls, PGV and blood smears, ideally daily untll PCV Is stable (>2a 30%) and no -

spherocyles
¥ Repesl dlagnostics at least weekly until anaemla resolves

¥ Once stable for a couple weeks, then consider tapering of the lmmunosupprssslve medicatlons with .

waekly monitoring.
v Raduce pradnisolone dose by 25% evary 2 — 4 weeks if the PCV remains stable
v if PCV is stlll dropping or if spharocytes are still present after six weeks despite stable PCV kaep the
same pradnlsclone dase and add in another agent, snd continus monitoring as abova:
¥ +f- Cyclasporine 5-10mg/kg PO divided BID
» +- Azathioprine 2mg/kg PO SID until remlssion then 0.5mg/kg PO EOD, monitor for bone marrow
suppression and hepatoxicity, also very toxic in cals

» When PCV and blood smears are normal/stable, reduce doses and frequency of the second agent
then the prednisolone after

Haemotropic mycoplasmas:
Pathophysiology:
v Eplerythrocytic parasite:

» Dogs: Mycoplasma haemocanis (Europe) maln specles, transmited by brown dog
tick Ahipicephalus sanguineus. Splenectomised or immunocompromised dogs are greater risk n!
devaloping severe anaemias

» Cats: Mycoplasma haemolelis main specles that causes clinical signs. Transmitted most

commonly by fleas, but also by fights. Developing of clinical signs is usually dus to concurrent
lliness or immunocompromisad

v Leads to destructlon of red blood cells by the immune system, leading to extravascular haemolysis In .’

typically In the spleen
¥ . Can have a carrier state where non-clinical infections can occur and cause translent parasiteaemia
¥ Reoccuirences are CoOmMmon
Cilnical signs: :
v Pyrexia, anaemia, icterus, weakness, tachycardia, tachypnoga, splenomagaly
Dlagnostics: '
¥ Haemateology and blood smear;
* Regenerative anaemia with reticulocytes, spherocytes, polychromasia
» +- Parasites on RBG surface - cocal or red shaped, single or chains around the surlace
¥ Binchemistry: .
» 4/ (cterus
¥ PCR at local laboratory :
¥ Cther: Felina virus testing due to high nsk of concurrent viral infaction
Treatment: )
¥ Doxyeycline 5-10mg/kg PO SID or enrofloxacin 5mg/kg PO SID for 3 weeks
¥ Corticosterolds at immunosuppressive doses:
» Dexamethasone 0.5mg/kg SCAV, then 12 hours later start prednisolona 2mg!kg!day PO dlvldad
v Blood transfuion if becomes anaemlc

Babeslosis:
Pathophyslology:

v - Intraerythrocytic protozoal parasite spread primarlly by ticks but also by transplacental transmisslon
and blood transtusions

Several different spacles worldwide, the widest spread is Babesia canis and Babasla gibsonf
Leads to Inmune medlated haemolylic anaemfa and thromobocytopenia

Can have a carriur state whers non-clinical infections can occur and cause franslent parasiteasmia
Reoccurrences ara common

SR NE RN

Anaemla and Pale Mucous Membranes



- W v wv wv'w

- W W W W w W W w

= Clinlcal signs:

v

Lethargy, weakness, pyrexia, anaemia, icterus, splanomaegaly, tachycardia, tachypnosa

= Diagnostics:

v Haematology and blood smear:
» Regenerative anasmla with reticulocytes, spherocytes, polychromasta
» Thrombaocytopenia - can present primarliy for severe thromobocylopenia without anaesmia
» +-Microcrganisms in REBC's on capillary blood smear analysls
¥ Biochemistry:
» +/-lcterus
v Serology: Babesia antibody titres
¥ PCR assay: Can Identify specias
= Treatment:
¥ Full clearance of the organism and prevention of relapse raquires combination therapy
v Babasia canls:
» Imidocarb diproplonate 6.6mg/kg IM, repeat in 2 weeks and Diminazens aceturate 4-7mg/kg IM
once
v Babesla gibsoni:
» Imidocarb diproplonate 6.6mg/kg IM, repeat In 2 weeks and Diminazene aceturate 4-7mg/kg IM
once and clindamycin 15-25mg/kg PO BID for 2 weeks
> Alternative regime
« Atovaquone (Mepron) 13.5 mg/kg PO TID (with fatty meal) and Azithromycin 10 mgrkg PO SID
for 10 days
v fmmunosuppressive therapy:
» Not indicated Initlally, can be used if not responding to antl-protozcal therapy and there is
continuing destruction of red blood cells and platelets
» Prednisolone 2mg/kg/day PQ divided and tapering
v Blood transfuslon if becomes anaemic

Anaemia and Pale Mucous Membranes



1

‘ This chaptsr cavers:

Anaesthesia and Analgesia

¥ What to consider before anaesthesia

HBefore anaesthesia:

A . LY

B

['1 v Types of premedicanis, anassthetic agants and analgesics and possible combinations
: ¥ Local anassthetics and blocks
1

v Monitoring anassthesia

History: Current or prior health problems or drug adminisiration
General physical examination
Diagnostics: Preferably at laast PCV/TP, electrotytes, BUN and ALT, resting blood pressura

Risk of anaesthasla: Based on history, physical examination, diagnostics and type of procedure
Selection of premedication and anaesthetic agent
Monltoring during anassthesia

* Dopamine (D1 and D2}
antagonist

» Sadatlon — less
raliable unless

¥» Vasodilation leads to ]
blood pressure

Premedication;
; ‘
's ADJUST DOSAGES ACCORDING TO PATIENT
. Drugand Mode of Effect: Coneems and Dose:
; action: . . Side affects: . Lo i)
| lcepromazine: * Anxiolytic = Cardiovasoular disease: | 0.01-0.05mg/kg SCAM/V .

(lower range K1V or if
Boxars or large bread

» Buprenorphine:
> Partlal p-opioid
agonist
-JButerphanol:
» Partlal p-oplold
agonist/antagonist

* Butorphanol - potent
sedailon but reduced
analgesia

"1at- adrenoreceptor combined with an * Heduced doses In large | d0gs)
‘antagonist agonist opioid dogs and Boxers
' Madstomidine: « Sadatlve (potent) » Cardiovascular effects: | 10-20ug’kg SC/M
» a2 adrenoreceptor * Analgasic (potent) # | HR 8-cardlac output | 0.1-0.5ug/kg IV
Yagonist » Oxygen dellvery o » Revarse with:
4° central organs Y
i i o
) » Avold: Heart disease, liver, aoycard a:
. old and young, dlabetic | Atrepine 2.5-5ug/kg Iv- -
: * Can cause vomiting Ketamine-0.1-0.2mg/kgHV
Jlazepam; * Anxiolytic s Minor effects on 0.2-0.5mg/kg SCAMAY - |
. 1 GABA ' Anti-seizure cardiovascular and . g
‘ * Muscle relaxant respiratory systems 2
' ploids: * Sedaiton when = Minor effects on * Morphine & Mathadona; |
‘Morphine & Methadone: |  combined cardiovascular system | 0,1.0.5mg/kg SC/IMIV
> poploid regeptor * Slight respiratory * Hydromomhone &
agonist . SBIPTBSSIOH ; Oxymorphona:
- {Hydromorphone & * Oxymorphona mora | Mr na,?; re'hént on Dogs: 0.1-0.4mg/kg
;‘;Oxymorphone: potent vomlngeﬁis?:mcﬁlise SCAMAV
> y-oploid receptor A Cats: 0.05-0.2mg/kg
agonist SCAMAV

* Buprenorphine:
Dogs/Cats: 5-20pg/kg
SCHMAV

» Butorphanol:
0.1-0.5mg/kg SC/AMIV

{>0.4mg/kg = potent
sedation)

a

]
{
;
y
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s Prsmedicant combinations:

Combinations and Uses:

Effect:

Contraindication:

Doses:

Butorphanol:

Potant sedation if
givan IV

.| = Good for CVS disease

0.1-0.3mg/kg IV

Beanzodiazepine + opioid:

» Premedication
» Safe for debilitated patients

Light sedation
Mot for cats (not
effactive)
Butorphanol (t
sedation)

« Good for CVS disease
* Young and Il = more
potent sedation

* Benzodiazepine:
0.2-0.5mg/kg SC/AMAV
* Methadone;
0.3mg/kg SC/AMAV

= Butorphanol:
0.1-0.3mg/kg SCHMAV

Benzodiazepine +

Polent sedation and

= Beware HCM in cats -

Mix benzodiazepline with

ketamine: analgesia can cause myocardial | ketamine
odiazeplne reduce = Giood for cats ischaemla due to and titrate to eftect IV
E:tr:nlne ex?:ttalion inotroplc effects
» Benzodiazepine:
= Sedatlon 0.2—0.3mg/k.g
» Safe for moderately ill ; Ketamine:
patlents but not it HCM mg/kg
Acepromazine + oplold: = Light sedation = Notfor CVS s ACP:
= Butorphano! (1 compromise (ACP) 0.03-0.08mg/kg SCAMAY
inati sadation} lowar 1
. z:)etr:‘uerdr:fggg:‘ately or * Vincreases effect E Math;gone:
but reduce dose 0.3mgrkg SCAMIV

soverely ill

» Butarphanol;
0.1- 0.3mg/kg SCAMNV

Medstomidine + opiold:

= Premedication

= Sadation for Invasive
proceduras

» Only if healthy

s Reverse after with

Potent sedation and
analgesia
Buterphanol {t
sadation)

* Not for CVS
compromise or
syslamic disease

* Medetomidine:
10-20pg/kg IM
= Methadone:

0.3mg/kg
* Butorphanol:
0.1- 0.3mg/kg SCAMAY

Atipamezola
Medetomidine + » Potent sedation and | » Not for CVS = Medetomidina:
benzodiazepine: analgesla compromise of 10-20pg/kg IM
systemic disease
» Seadation = Benzodiazepinse:

« Only if healthy
= Raverse after with

0.2-0.3mgkg SCAMIV

Atipamezole
Medetomidine + ketamine: | » Potent — sedation and| » Not for CVS = Medetomidine:
Madstémidine reduces anaigesla compromise or 10-20g/kg IM
ketamine sxcitation = Can add opioid {o systemic disease
reduce doses of both | = If reverse « Ketaming:
. medstomidine . )
= Sedation for invasive hyperexcltabifity will gglg?sr:lng}:‘ggcl)\(f

procedures
* Only If healthy
= Reverse after with

Atipamezale

occur

Anaesthesia and Analgesia
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= jnduction agents:
v Work out dose required for body weight then titrate to effect (give a % at atime)
5 ¥ Always have more avallable

Anaesthesia:

i

i Drugs: Effects: Side Effects: Dose:

Alfaxan CD » Non-cumulative = Excitement and twitching on Dogs: 1-2mg/kg
AT » Shart duration of effect |  Induction and wake-up Cals: 2-

3 premadication can redlilce this side; wa:;::;n ohg

sifect

Etomidate:
1

= Sedative hypnotic
= Minlmal cardlovascutar

= Excltement and twitching on
induction and wake-up,
pramadicatlon can reduce thls side

Dogs: 0.5-3mgkg
Cats: 0.5-2mg/kg

1

H

iy

* Minimal cardlovascular
side effects

slde effects P et IV titrated
J « Long term CRI's can lead to
supprassed adranocortical functiory
{etamine: » Analgesia = Protective reflexes maintained Combination with
i » Sympathetic stimulation | = Increased muscle tone MUST be | dlazepam - mix and
3 » Blood pressure Is used in combination with muscle | fitrate IV:
malntalined to relaxanis: e.g. Medetomidine, = Ketamine; 5-10mg/kg
hypsettansive dlazepam = Diazepam: 0.2-
A » Non-cumutative = NOT for: 0.3mgkg
1 » Renal disease
i » Hyperthyroidism
¥ Eye surgery
1 ¥ Selzure animals.
' » Head trauma patients
; {Increased intracranial
prassura)
Propotol: = Non-cumulative » Hypoventllation 2-10mg/kg IV titrated
] » Short duration of effect | = Hypotenslon
J = Anti-selzure .
‘Thiopentone: | = Anti-selzure = Alkaline: [rritant if perivascular 10-20mg/kg IV titrated

= Hypovenlliation
* Avold: -
» Young (<12 weeks)

to effect . .

1 Maintenances:

» Greyhounds and sight hounds

.+ Either CRi or small boluses of induction agent:
» Ensure that the agent used does not accumulate
v Continue with inhalation anaesthatic:
1 » Once maintained reduce anassthetlc gas fo an appropriate lavel

Anaesthesla and Analgesia
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Anaesthetic machine selup:

= Testing for leaks in the anaesthetic circuit:

1
2)
3
4)
5)
6)

Oxygen supply: Turn on the O, valve on tha cylinder and check the gauge for how full it is

Oxygen flow metre: Ensura that it can sustain a high constant flow by epening flow meter to maximum
Vaporiser: Fill vapatiser to full will‘liquid anaesthetic

Carbon dioxlde absorber: Check the colour and the amount left

Assemble breathing circuit

Assess for [eaks:

» Occlude the end of the Y-plece

» Close the spill vaive and turn on oxygen tiow

¥ Fill reservolr bag until inflated

¥ Tum off oxygen flow and wait to see (bag deflation) and hear for any leaks

7) Spilt valve function:
» Open the spill valve, ensure that the reservoir bag deflates

8) One-way valves functlon:
> Fillthe reservoir bag
> Insglratory valve: Squeeze the raservoir bag and walch to see the valve move/ilutter
> Explratory valve: Blow Into Y-piece and watch to see the valve move/lutter

asthesia in pati S
= [Diabetes Mellitus:
¥ No food after dinner (give normal insulin dose with dinnar) — water ok
¥ Glve half moming doss of insulin with no food

v

v

v

v
v

v

Pra-operative blood glucose:

» | low to normal (~12-15mmoliL), use a 2.5% glucose/daxtrose solution

» It ~15mmolL, use a fluld that does not contain glcose (e.9. Hartmanns or 0.9% saline)
Intraoperative btood gluccse:

¥ Measure regularly {e.g. every 30 minutes) during surgsry

¥» [ falls below 12mmoll, use a 2.5% glucose/dexiross solution

» It very high {~20mmolL}, adminisier a judicious dosage of regular {rapid-acting) insulin by SC or IM
injection (use a dose batwean 0.2unit’kg}

Postoperative blood glucoss:

¥ Measure evary hour for 2.3 hours after recovery

Feed as soon as salely possible after the surgery:

»  f eats give tha remailning haif of the insulin dose (otherwise proportional to how much is eating)
Avold stopping Insulin all together, even in animals that are inappetant:

» i not eating reduce by 25-50% as must halt lipolysis as the same time avoid hypoglycaemia

Glycaemic conlrol over the next 24-48 hours may not be as effective, usually saen as increased
drinking

Hypoadrenocarticlam:

No food after dinner ~ water ok

in the moming give normal Fluronsf doss and a higher dose of prednisclone than normal e.g. 0.5mg/kg
Instead of 0.2mg/kg, to provide enough corticestercids to respond with the strass

The naxt moming give a slightly higher dose e.g. 0.3mg/kg then back to normal dose the morning after
Monitor electrolytes before and after the anaesthesia

Anaesthesla and Analgesia
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I Surgical plane of anaesthesia:

L

: Parameters to monitor dyring anaesthesia;

© ¥ Heart Rate:

Monltoring anasesthesla;

lanes of ai 1 H
Light plans of anaesthesia:
v Slight muscle relaxation
v Swallowing -
v Nystagmus, comeal and palpabral reflexes present
v Central eys position and dilated puplt

Good muscle relaxation

No swallowing

No nyslagmus, palpebral reflexes, comeal reflex Is maintained
Ventral aye posillon

Relaxed anal tone

Deep (dangerous) plans of anaesthesla:

v Profound muscle relaxation

v All aye refiexas are lost

v Central eye position and constricted puplls

¥ No analtone

Muscle tone and reflexes:

v Limb and jaw tone

v Palpebral reflex

v Withdrawal reflexes and pain response
Mucous membranes: -

¥ Colour and capillary refilt ime
Cardlovascular system:

. Bradycardia: Tachycardia: -
« Heart rate: | = Larger dogs: <50-60bpm » Dogs: »120-200 (depends on breed) -
= Smaller dogs: <70-90bpm »-Cals: »200-240bprh A -
. * Cats: <80-100bpm . L s
« Causes: » Hypothermia, hypertension, drugs « Sympathetic nervous system’
{oploids, a2-agonlst), hyperkalaemla stimulation, hypotenslon, hyperthermia,
drugs (atroplne, ketamine), hypoxia

¥ Pulse: Rate, pulse pressure, timing with héart rate
v Electrocardfogram: Assess electrical activity of the heart, see "Cardiovascular diseass”
Respiration:
v Should be regular and even
Light anaeathesla: Haphazard breathing pattern, tachypnosa or apnoea
Deep anaesthesia: Apnoea or very slow and shaliow breathing pattern
Excessive effort: Airway abstruction or endotracheal tube Is blocked/kinked
No Inspiratary etforts: Anaesthesia [s too deep or light
?. Check patient:
+ Assess vitals: Hear rate, pulses and mucus membrane colour
s Assess dapth of anaesthesia; Jaw and limb fone, reflexes )
» Stimulate breathing: Pressura and rubbing over costochondral Junctions or nasal acupressure paint
» Check circuit:
* Assess spill valve: Ensurs it is open

v
v
v
v

Anaesthesia and Analgesia



v Adequacy of ventilation: Best assessed via capnography or blood gas

Paramater:

€O, levels (mmHg):

» Ideal inspired CO,
= [nspired CO, .

= OmmHg

= >0mmHg = problem with apparatus
» Exhausted soda lime
» Splll valve closed
» Large dead space

» Hypoventilation - Not enough GO, expired

s |deat expired CO; » 30-40mmHg
» Hyperventiating - Too much CO; expired » <30-40mmHg
= >50mmHg

« Blood pressura;
v Alm maintaining blood pressures:
» Systolic pressure: >100mmHg
> Mean arterial prassure: >B0mmHg

¥ Renal perfusion requires: »60-70mmHg MAP

v Palpation:

> Digital arterles lost at systotic pressure <80mmHg
» Carpal and dorsal pedal artery lost at systolic pressure <60mmHg
» Femoral artery lost at systolic pressure <40mmHg

Anaesthesia and Analgesia
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naesthetlc complications:

Complication: Treatment: Mods of actlon: . Dosage (mgkg):
Bradycardia: = Atropine = Vagolytic (| vagal tone) = 0,02mg/kg IV
* Glycopyrrolale * Vagalytic {} vagal tone) s 0.01 mgkg IV

» 0,05-D.06mg/kg IV

{contraction strangth)

Tachycardia: » Propranole! s @ blocker (} sympathetic
= 1 Analgesla OR tona)
anaesthesia
Ventricular * Lignocaine 2% * Mambrane stabiliser = 2mg/kg IV (slow) then
arrhythmlas: {20mg/ml) 20-80 pg’kg/min
* Procainamide = 0.5-2,0 IV than 20-
40pg/kg/min
Hypotension: » Fluids: Titrated to
(BP=CO& PR) | offect
» Crystalloids = 10-20mlfkg IV bolus
# Collolds = 5mlkg IV bolus
= Dopamine CRI * g+ B agonist = + inotrape | * 3-5ug/kg/min IV

Hyperkalasmia:

(bradycardia /
atrial standstiil)

e 0.9% salina fluids

* Insulin {regular}
with dexirosa
(always)

* Ga+ gluconate 10%

* Protect heart

» |nsulln: 0.25U/kg
= Dextrose: 2g/unit of
Insulin:

=4mt, of 50%/U
= 40mL of 5%/U

0.5-1.5mlkg IV (slow
over 20mins)

Hypocalcaemia:

* Cas gluconate 10%

i

0.5-1mlkg IV (slow
avar 20mins)

Hypoglycaemia:

» Daxirose 5%

* 1-2mUkg IV diluted

Broncho-
constriction:

= Terbutaline

+ 0.01mgkg SC/IM-

Excitemsnt /
delirium;

= Agepromazine
* Diazepam
* Midazolam

* 0.05-0.2mgrkg IV/IM
* 0,25-0.5mg/kg IVAM
v 0.5-0.2mg/kg IV/IM

Receptors and thelr activity:
-y ¥ a=1Vasopressor aclivity

i ¥ PBt=1Myocardial contractility {inotrope) and 1 heart rate {chronotrope)
| v P2 = Dilatation of veins, vessels in skeletal muscle, andg bronqhodllallon

Anaesthesia and Anafgesia




Analgesia:

s | evels of pain and management:

¥ Mild pain: Non-opicids or weak opiolds +/- adjuvanis
» Oral single drug therapy

v Moderate pain: Weak opiolds + non-opioids +/- adjuvants
» Stant Injectable single drug therapy
» Contihue multimodal therapy

v Severe pain (all surgical patients): Strong opioids +/- non-opioids +/- adjuvants
%» Multimedal injectable drug therapy

¥ MUST ensure:
» Nursing care: Keep warm, dry, gantle handling, hydrated, etc.
¥ Fracture Immobilisation

» Types of drugs:
v Adjuvanis:
» Local blocks +- epidurals
» Muscle relaxants: Benzodiazepines
» Sedatives/Tranquilisers: Acepromazine, benzodiazepines
v Non-oplolds:

» NSAIDS: Not during surgery and only when hydrated and eating to reduce gastrointestinal and
renal slde effects

» a2-adrenergic agonists: Medstomidine

» Tramadok Non-oploid p-agonist

» Ketamine infusions: Low dose via IV or SC infusion (0.1-0.8mg/kg/hr)
¥ Opialds:

» Weak: Codeine, buprenorphine, butorphanal

» Strong: Morphine, methadene, fentanyl

Opioids:
» Methods of administration:
v Bolus dose: Buprenorphine, morphine, methadone, fentanyl ete.
v Titration: Fentanyl, morphine ete, .
v Constant rate infusion: Morphine, fentanyl ete. increase or decrease rate accordingly
v Dermal patches: Fentany}l, buprenorphine

Drug: Duration: Note:
Merphine 3 -6 hours
Methadona 4 - §hours
Fentanyl 20 minutes
Hydromorphone 4 - 8 hours
Oxymorphone 3 -4 hours
Buprenorphine 3-12 hours Ceiling effect on pain relief
Butorphanol 30 - 120 minutes Celling effect on pain rellef
Naloxane 45- 60 minutes | Less affective with pariial agonisls

Anaesthesla and Analgesia
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i Titratlon:
v Small iV, IM or SC dosas then repeat examinations until patient appears to be comfortable:
» Morphine and methadone - 0.1mg/kg repeated at 10-15min intervals

2'- Continuous rate infuslons:
-4 v Anassthesia:

8 anaesthelic gas requiraments
» Monitoring of expired CQy: Reduce CRI, depih of anaesthasla or manualiy ventilate if CO,
>50mmHg
» Opiold CRI can causa significant sedation, urine and fascal retentlon, hypothermia and
hypoventilatlon
¥ Morphine {10mg/ml):
Dogs: 0.1-0.5mg/kg/hr and cats: 0.05-0.25mg/kg/hr
Give loading (0.5mg/kg) dose prior to starting Infuslon
CA = 4 hour dose (0.5mg/kg) given over 4 hours
90mg In 500mi of saling = 0.18mg/ml
Aun at 0.7- mikghr = 0.12mg/kgh = 0.48mg/kg/dh
¥ Butorphanol {(i0mg/mlj:
» {logs and cats: 0.1 mg/kg/hr
» Below dosas are based on a 0.05mg/kg dose per hour:
s 1 xmaintenance = 1.4ml (14mg) In tL bag
s 2 x maintenance = 0.7ml (7mg) in 1L bag
Ny + OR add 20mg to 500mls of saline and run at 1-2miskg/r (1ml =0.05mg/kghr, 2ml =
1 0.1mg/kg/Mr} :
¥’ Fentanyl (0.05mg/mi):

YVYVYVYy

» Dogs and cats: 0.001-0.004 mg/kg/hr (1-5pg/kg/hr)
> Dogs with severe palh up to 0.01mg/kg/hr (10|.lgfkw‘hr)
1 » Give 5ugikg IV prior to starting Infusion
j »  Add 1ml per 10mls of saling ar 50mls in 500mls of saling
» Run at 1-2mi/kg/hr (1ml = 0.005mg/kghr, 2mi = 0.01mg/kg/hr)

T When to tum CRI down... When to turn CRI up... |
] " | « Hypoventilation: » Tachypnoea '
» | Respiratory rate or depth .

» Cyanosis
} » | Onygen saturation
| | > Hypercapnia
* CNS dapression; = Vocallzatlon / Agitation**
) # Unsesponsiveness » Unresponsivensss"*
]i > Sleep, dysphoria
; = CNS stimulation: . Abnorma_l posture
> Agitation™ » Reluctance to move
] » Hypothermla :
! . = Bradycardia or tachycardia®* « Tachycardla/bradycardia**
¥ « Hypotension s Pale mucous membranes:
¥ Peripharal vasoconstriction
|
i
¥

2{1 Anaesthesia and Analgesia

» During anagsthasia monitoring of anaesthesla Is important as pain rellef can signlficant[y reduce



» Transderma! patches:

v
v

v
v

v

Fentanyl dosed at 2~4pgfkg/hr, takes approximately 12 hours until has an effect
Lasts to 72 hours in dogs and up to 100 hours in cats

Fantanyl patches may not provide sufficient analgesta, must monitor patient
NOTE: Buprenorphine patches may be better than fentanyl In cals

Waelght: Dogs: Cats:
3 - 5ky 12.5 pg/hr patch $ 12.5 pg/hr patch
5-12kg : 25 pg/hr patch
12 - 30kg 80 pg/hr patch
20 - 30kg 75 yg/hr patch
»30kg 100pg/hr patch
Onset 12 - 24 hours 6-12 howrs
Duration of action 72 hours 100 hours

Application of patches:

Avold contact to your skin

Clip do not shave skin, DO NOT clean skin with surgical scrub or alcoho!

Avold raw or clipper rash skin ‘

Hold tha patch to the skin for 1 minute to help adhesive bond

Cover well to aveld unwanted removal

To reduca dose, don't cut the patch, lift patch and cover part with occlusive tape
Resplratory depression not a problem post-operatively

Monitor patient closely: Hyperthermia (heating matl) OR patlents with faver can increase
absorption

v

¥V V VYV YV

= Side effects of oplolds:

“~

A T T N

Respiratory depression {lose sensitlvity to CO,)
Vasodilation

| Gut motility (constipation)

MNausea/vomiting (t with morphine' if pain free}
Urine retention

t Vagal tone

Dysphorla

» Oplald toxicity:

v

v

Naloxone:
¥ |1 oploid receptor antagonist

» Dilute 0.1 - 0.25 m! of naloxona 0.4 mg/mi to 10 ml with 0.9% saline (dilute further for very small
patient)

> Titrate in 1 ml Increments per minute until depression/dysphorla have abated

» Should not lose analgesia

> Duration of acllon: 45 minules, may need to repeal svery 45 minutes untit oplold wears off
Butorphanol:

# Due to lls p-opiold receptor antagonlsm, it partially antagonises a pure p-oplold agonists effect

Anassthesia and Analgesia
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1 Types of local anaesthetics:
¥ Lignocaine 4mg/kg IVIM/SC maximum dose

¥ Bupivacaine 2mg/kg/dhrs IN/SC maximum dose

= Signs of toxiclty:
Cantral nervous system:

4

's

« Preventing toxicity:
v Caleulate maximum allowable dose In mg for each patient/drug
v Always draw back befors Injecting {evary tima the needle is shifted)
v' Chack landmarks for accurate placement
Bupivacaine is highly cardiotoxicl - NEVER IV and aveld Intrapleural administration

v

v Techhique:

. J' Methods of administration:

Intracperative blocks

Dental blocks

Intraplaural

Into fracture shte

Continuous rate infusion, ansure dose |5 appropriate

»

»

» Miid sedation: Excitement (inhibitory pathways blocked) — Overall depression (all palhways
blockad)

Cardiovascular system:

» Low doses: Antl-arrhythmic, no cardiac dapression

» High doses: Sinus bradycardia, | cardiac contractility

Raspiratory system:

» Central depression

» Eventually, reduced conlractility of muscles of respiration

Local tissue damage

[ 1+ Maxllary nerve btock: ° A S
¥ Blocks palatine branches of maxlllary nerve: —

»
>

»
>

v V'V

Local anaasthétics:

Up to 2 hours duratlon of effect, used Intravenously tor cardlac arrhythmias

Up to 10 hours duratlon of effect, never used intravenously, extremely cardiotoxic

Maxlita, palate, upper testh, nose and upper llp

25G 15mm needle bent 45°
Inject 0. 25-0.75ml of lignocaine 2% or bupivacalne O, 5%

Insert nesdie 90° two thirds faterally between midiine of
palate and last molar

Walk needla off back of hard palate
Direct needle laterally 30°
Aspirate then inject

Anaesthesia and Analgesia



« Mandibuloaiveclar block:
v Blocks Inferior alveolar branch of mandibular nerve:
» Blocks sensory to lower teeth and lower lip
v Technique: '
» 25G 12mm nesdle .
» Inject 0.25-0.75mi of lignoacalne 2% or bupivacaine
0.5%
» Palpate the angular process of mandible
Locate centre of the “bight” on lower edge of mandible

» Advance needie full depth on the medial side of the
mandible pointing fowards the eye

v

Anaesthesia and Analgesia 25
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: Antimicroblal Seiection

-

k.

] v This chapter covers:

v Types of antimicroblal agents and their sids effacts

Ly Selection of antimicroblals:
¥ Initiak: Empirical selection

1" v Definitive: Based on culture and sensitivity results

1 v Disease processes and the emplrcally recommanded antimlcrabial agant

* Amoxigillin-clavulanic acid
» Cephalosporin

Antibiotics:
Type: Examples: Side stfects:
1« Bata-lactams: = Amoxicillin » Gastrointestinal upset
» Bactericidal = Ampicillin » Administer with food

» Ticarcillin
1 » Aminoglycosides: * Gentamicin = Nephrotoxic
» Bactericidal « Amikacin = Qtotoxic

« Vestibular disease -

-4 » Fluoroquinclones:

» > Bactericidal

= Enrofloxacin
» Marbofloxacin

* Gastrointestinal upsst
» Give on an empty stomach
* Cartilage defecls

= Nitrolmidazoles:
¥ Bactericlidal

» Melronidazols

* Naurolagical signs
¥ Alaxia, tramors, vomiting,
woakness

i

| | = Lincosamides:

» Baclericidal/static (dose depandant)

* Clindamygin

= Gastrointastinal upset
» Qesophagitls

* Macrolides:
» BactericldaVstatic {dose depandant)

i

= Erythromycin
« Tylosin
s Azithromycin

= Gastrointestinal upset
« Hepatotoxic

= Tetracycline:
» Bacteriostatic

= Doxycycline
« Oxytetracycline

» Dantal stalning

= Qesophagitls

» Outetracyclines:
» Fever in Cats
» Hepatotoxic .
» Nephrotoxic

|« Sutphonamides:

| » Bacteriostatic

* Trimethaprim-sulpha

= Keratoconjunctivitls slcea

» Hasmatologleal abnormalities
= Gastrointestinai upset

= Palyarthritls

= Haemolyllc anaemia

* Large breads e.g. Rottweller
/Dobermans: hyparsensitivity,
hepatopathy )

[ 3
h

Antifungals;

1= Magcrolide antibiotics:

L j » Fungicidal

» Amphotericin B
» Nystatin (topical)

* Nephrotoxic

= Griseofulvin:

» Funglstatic

» Griseofulvin

* Taratogenicity

» Hasmatological abnarmalltles

» (Gastrolntastinal upset

L
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s |midazole:
» Fungicidal/static

= Enilconazole
= Clotrimazole
» Fluconazole
» Ketocanazole
» fraconazole
= Miconazole

* Not in pregnant anlmals
+ Gastrolntastinal upset
» Hepatopathy

» Body system:

Skin/Soft tissue infections:

« Superficlal pyoderma

» 1" Cophalaxin 22mg/kg BID
= 2 Clindamycin 1img/kg BID

* Minimum 3 waeks of
10 days after
complete resolution

* Deep pyoderma

= 1¥: Amoxicillin-clavulanic acid 12,5-25mgfkg BID

= At least 4 weaks, of

= 2: Fluoroquinolanes 10mg/kg BID 2 weeks after
Diagnostic work-up: » Topical therapy: 3% chlorhexidine shampoofiotions |  resolution
» Skin scrapings
» Tissue biopsies
* Agsessment for
predispesing disease
« Absecessation = +*: Amoxicillin-clavulanic acid 12.5-25mg/kg BID » 2 waeks
* 2 Based on cultuie and sensitlvity
Concurrent therapy:
* Surglcal debridement, lavage and drainage
= Dermatophytes * Topical therapy: Miconazole preparations * Waeks
v Systemic: Griseclulvin OR ketoconazole OR
Diagnostic work-up: itraconazole
= Trichogram * E.g. iraconazole (Sma/kg SID for one week evary,
= Woods lamp then one waek break, then repeat one weaak.
(Microsporum canis) Repeat for three cycles)
» Fungal culture of hair
Concurrant therapy:
* Environmantal decontamination
» Malasseria * Topical therapy: Miconazole preparations (twice = 3 weeks
waekly)
Diagnostic work-up: v Systamic: Ketoconazole 5-10mglkg BID
= Swabs (ears/claw folds}
= Sticky tapae impressicns
* Mycobacterial * M. smagmalls » Months

Dralning sinus tracts

Diagriostic work-up:

= Cytology

* Mycobacterial culture and
sansitivity

= 1¥: Doxyeycline Smykg BID + moxifloxacin Smg/kg
BID

* Other mycobaciara
= #*: Clarithromycin 15mgkg BID +
Moxifloxacin 5mg/kg BID

= Nocardla

= Trimethoprim-sulpha 15mg/kg BIO + ancther based
on culture and sensitivity

e i BRI R R R R R R |

Antimicrobial Selection
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1
| Upper respiratory tract infections:

» Rhinltis {canine)

1
1
[ ;- Acute rhinltls

Diagnostic work-up:
[ 1o Radiclogy
* Nasal flush
"' Rhinoscopy
» Siopsy ~ cytology,
1 histopathology, cutture
! and sensitivity, LCAAT,
PCR

» Chranic rhinitis:
1= Raraly primary bacterial
i disease, nead
¥ investigation

» Lymphocylic plasmacytic
_I,  rhinitls, forelgn body,

3 fungal, neoplasla, tooth

s Primary rhinitis is not a clinlcal entity In dogs
» Aequlre dfagnostic work-up
= Doxycycline 5mg/kg BID

= No empiric antimicrobial, require diagnostic work-up
» Selection is based on cullure and sensitivity -

» 14 days

Acute and chronic
rhinitls:

Commonly primary viral
due to FHV and FCV but
can be foreign body
Latent FHV infections can
flare up under strassful
conditions

Secondary bacterial
Intections

N,
[

.
[

e -

B

_} Diagnostic work-up:

« Fsline respiratory PCR

panels

r s If suspact forelgn body,

| see "‘Canlne acute rhinitis”

| = “Chronic snufflers*

» Nasal biopsy:
cylology, stalning,

1 culture and sensitivity,

i PCR

LJ » Advanced imagery

» Fungat rhinitis:
1 ¥ Cryptococeal

1 root
2

* Fungat rhinltis: = Highsr success rates wilh topical:
r'y » Aspergiliosls (nasal * Topical: Enliconazols OR clotimazole

| depigmantation « Systamic: Wraconazole + amphotericin B
L %s Rhinitis (feline)’

« 1%: Doxycycline 5mg/kg BID + famelelovir 30mgkg
BID (anti-herpes therapy} :

» 2 Based on culture and sensitivity

% Clindamycin 10mg/kg BID — if chondritis or
ostaomyaslitis ’

» After debridemeant )
= Systemic: Iraconazole OR fluconazole +
amphotericin B

v 14 days or 2-3
months
if chronie

Antimlcrobial Selection



Trachecbronchitls: = Doxycycline Smg/kg BID » 14 days
Diagnostic work-up:
» Radlographs
» BAL il severe - Airway

cylology, staining, culiure

and sensitivity
= Bronchoscopy
Lower respiratory tract infections;
= Non-life threatening: s 1*: Doxyeycline 5mg/kg BID * 3-4 wasks

» 2™ Amoxicillin-clavulanic acid 12.5-25mg/kg BID * [f suspect
DiagnosHic work-up: Mycoplasma
+ Radiographs infection, then 6
weeks of

» |f chronlc ar severe +/- doxycycling

BAL cytology, staiing,
culture and sensitivity,
PCR for Mycoplasma spp.
and Bordetella spp.

= Lile threatening:

Diagnostic work-up:

= Radiographs

* BAL cylology, staining,
culture and sensitivity

Intravenous therapy:

= Amoxicillin 20mg/kg QID + metronidazols 10mg/kg
BID + fluoroguinolones 5mg/kg SiD

Concurrent therapy:

o IV fluid hydration

+ Nebullsation +/- gentamicin
» Coupaga

= +/- Ventitatlon

* Pyothorax:

= Uncommon in dogs,
concernad about forefgn
body migration {especially
it Actinomyces spp.
Cultured)

Diagnoslic work-up:

» Radiographs

+ Thoracentasls: Cytology,
staining, cufture and
sonsitivity

* Repeat radiographs after
drainage to assess
pulmonary structures

s Advanced Imagery

» Concurrent therapy:
» Indwelling dralnage,

lavage

Canine:
Intravenous therapy:

= Amoxicitin 2Gmg/kg TID OR cephalosporin 20mg/kg
TID + metronldazole 10makg BID +
fluoroquinolones Smgkg SID

« Change based on culture and sansitivity

If branching or filamentous rods are presant on
stalning then add:

= Trimethoprim-sulpha 15mg/kg BID

Faline:

Intravenous therapy.

= Amoxléillin 20mg/kg TID OR amoxiclifn-clavulanic
acid 12.5-25mg/kg BID + metronldazole 10mg/kg
BID

= Inifially IV, then oral
therapy for 4-6
waeks

Antimicroblal Sslection
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3
Urinary tract Infections:

& Cystitis:

[ Diagnostic work-up:

= Cystocentasis sample

2 Urinalysis and culture and
sensitivity

» See abova

1 .

= 1%: Amoxicillln 15mg/kg TID OR amoxicillin

clavulanic acid 26mg/Xkg BID {use HIGH dose)

= 2" Change basad on culture and sensitivity

= Fluoroquinolones Smy/kg S10 OR trimathoprim-
sulpha 15mg/kg BID

= 14 days

)f' Pystonephritis:

Diagnostic work-up:

Intravenous therapy:
= Caphalosporin 20mgfkg TID + metronidazole
10mg/kg BID

* Initially IV, then orat
therapy

* 4-6 waek, avold

If nursing - use
. amoxiclin-clavulanic acid
J not enrofloxacin
-

= Amoxleliin clavulanic acld 12.5-25mg/kg BID

If unstable then Inlravenous therapy:
= Amoxicillin 20mg/kg TID + metronidazofe 10mgkg
BID

s Cyslocentssls sample aminogtycosides
= Urinalysis and culture and{ Oral therapy:
- sensitivity * Oral based on culture and sensitivity stant
= CBC/blochemistry amoxicilin-clavulanic acld 12.5-25mg/kg BID
1- Ultrasound
 Prostatitis: = Ttimethoprim-sulpha 15mg/kg BID OR v 4 weeks
Fluoroguinciones Smg/kg SID
Diagnostic work-up;
» Cystocentesis sample Concurrant therapy:
‘» Urinalysls, culture and = Castration
sensitivity = /- surgery
* Hasmatology and
4 blochemistry
» Ultrasound
_* Prostatle
asplrates/washes
ki
‘Asproductive tract infectlons: : : %
* Metritis: = Amoxcillin clavulanic acld 12.5-25mg/kg BID -
% Pyometron: Intravenous therapy: ) * Initally IV, then oral |
j : = Amoxicilln 20mg/kg TID + metronidazole 10mghkg | therapy for 2 weeks|. -
Diagnostic work-up: BID + flucroquinclenes Sma/kg SID ' “t
« Culture and sensitlvity -
1 Concurrent therapy.
: « Surgery
4 Mastitie: If stabls:

M
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Hasmolymph Infections:

= Sepsls and bacteraemia

Diagnostlc work-up:
= Blood cultures (repeated)

If suspact overwhelming sepsis, then intravenous

therapy:

= Amoxicitlin 20mg/kg TID + metronidazole 10mg/kg
BID + fluoroquinolones 5mg/kg SID

¢ Adjust based on cullure and sensifivity

= Mycoplasma haemofalis

See “Anaemla and Pale
Mucous Membranes”

Diagnostic work-up:
= Blood smears: (n-house
ang extemnal fab

= CBC/blochemisiry
» PCR

« Doxycycline Smg/kg BID

* 3 weeks

s Endocarditls

Diagnostic work-up:

» Blood cultures {repeatad)
» Cardiac ultrasound

» New diastolic murmur

Intravenous therapy:

» 1*: Caphalasporin 20mg/kg TID (3™ generation) +
fluorequinolones Smgkg SID

= Adjust based on cufture and sensitivity

* Weaks

Oral Infactions:
s Periodontal disease & | Canine: * 3 days before then
abscessation After debridement and definitive freaimant: 14 days after
* 1" Doxycycline 5mg/kg BID OR Clindamygin 5-
» Concurrent therapy: 1img/ikg BID
» Remove larar and Second line:
plaque « 2 Matronidazole 10mg/kg BID
Feline:
After dabricernent and definitiva treatment:
= 1*: Amoxtcllin-clavulanic acld 12mg/kg BID
= 2" Clindamycin 5-11mg/kg BID OR doxycyctine
5mgkg BID
s Stomatitis: = After debridemant and definitive treatment: » 2 weeks

= Feline: Suspscted
assoclated with FCV
Infection -

= Candidiasis

» 1*: Doxyeyeline Smg/kg BID OR clindamycln 5-
11mg/kg BID OR matronidazole 10mg/kg BID
» 2" Amoxicillin-clavulanic acld 12mg/kg BID

Concurrent therapy:

« /- Antivirals

= +/- Hemoval of feeth

o +/- Antl-inflammatories

= Flugonazele OR itracanazols

Antimicroblal Selection
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lastrointestinal infsctions:

= Enterilis

1

. Small Intestinal bacterial

! overgrowth AKA antiblotic
responsive dlarrhoea

' 1 Giardlasis

7 Ses "Dlarrhoea for
maore Information

» Metronidazole 10mg/kg BID

» Matronidazole 10mg/kg BID OR Tylosin 20mg/ky
SiD

* Fanbendazole 50mg/kg SID

" 2 weeks

v 2 woeks

s Sdays

A

4epatobiliary infections:

R

'J' Cholangltishepatitls:
Reduce dosage

1

"Diagnostic work-up:

% CBC/blochemlstry

* Ultrasound

¢ Dynamic hepatic testing

» Aspirates or blopsies:

J cylology, culture and
sansitivity, histopathology

intravenous therapy:
= Ampicillin 20mg/kg TID + Metronidazole 7. qu!kg
BID + Fluoroquinolones 2.5mg/kg BID

Oral therapy:

s Amoxicilin-clavulanic acld 12mg/kg BID +
Metronidazole 7.5mg/kg BID + Fluoroquinolones
2.5mg/kg BID

inltlally 1V, then oral
therapy

| Hepatlo

Y sncephalopathy:
y jDIagnoch work-up:
* As above

Intravenous and oral therapy:
= Metronidazole 7.5mg/kg BID OR Amoxicillin
20mg/kg BID

[

iBnno and joint Infections;

™

"

« Discospondylitis:
{ Diagnostlc work-up:

» Radlogtaphs
;| = Urine and blood cuttures

» Aspergillosis

‘| » Fungal discospondylitlss

|

= Cephalosporin 22mgﬂ<g TID + Fluoreguinolones
5mg/kg SID

Oral therapy:
= Amoxlcillin clavulanic acid 12.6mg/kg BID OR

= Fluoroguinolones Smg/kg SID
= Adjust based on culiure and sensitlvity

* ltraconazole + amphotericin B

s Osteomyelltis: *Intravanous therapy: » 6-8 weeks
=X = Cephalosponn 22mg/kg TID + Iluoroqulnolones ’
: Dlagnostic work-up: Smg/kg SID
Hi. Radiographs Oral therapy: )
= Aspirates or biopsias - s Amoxlcillin-clavulanic acid 12.5mg/kg BID OR :
cy!ology. cul?ure and Fluoraguinolones 5mg/kg SiD N .
sensitivity, histopathology | » Adjust based on culture and sensitivity "
i » Fungal osteomyelitis: .
¥ Aspergillosls  Fluconazole + amphotericin B
intravenous therapy: = Long term

« Oral long term
iherapy based on
setology and blood
and urina cultures

Antimlicrobial Selection
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 Septlc arthritis: Injactable therapy: = 2 wesks after
= Caphalosporin 22mg/kg TID OR resolution of clinical
Diagnostic work-up: » Amoxicillin-clavutanic acid 12.5mg/kg BID signg
» Radlographs * Adjust based on culture and sensitivity
+ Joint tap — cytology,
culture and sensitivity = Oral lorig term tharapy based on serology and blood
and urine cultures

Central nervous system Infections:

Diagriostic work-up:
» CSF 1ap — Neurological PCR pane), cytology and cutture and sensntvﬂy
« Bacterial * Trimethoprim-sulpha 15mg/kg BID - amexiclliin Start injectable then
meningosncephalitis clavulanic-acid 12.5mg/kg BID continue with oral
therapy
» Protozoal v Trimathoprim-sulpha 15mg/kg BID OR
meningoencephalitis | clindamycin 5-11mg/kg BID
+ Sea “Parasitic Disvase”
» Fungal infections:
» Aspergliiosis * |traconazole + amphotericin B = Long term
» Cryptococsat * ltraconazole + amphotericin B * Long term
Qcular Infections:
= Uveitis ¢ Toplcal ocufloxacin g4hrs + Doxycycline 5mg/kg BID
« Fungatl infections; = ltraconazole + amphotericin B
» Aspergillosls * |traconazole + amphotericin B = Long term
» Cryptococeal = Long term
Pyrexia:

» Dogs: Immune mediated disease, young dogs ~ parvovirus
» Cats: Commonly abscessations also upper respiratory tract viral infections (FHV, FCV), immuna mediated
disease is uncemman

» Assass for immune medlated disease (meningitis, polyarthritis), neoplasia, fungal disease, viral infections
« Rule out endocarditis, peritonitis, pneumania, prostatitls, pyothorax, pyometra, abscesses, Infectious
arthritis

Diagnostic pathway:
» Genearal physlcal examination - joint pain, neck and spinal pain, cardiac murmmurs, uveltis, upper resplratory
tract inflammatlon {cats), clip for abscessations {cats)

= Hagmatology, blochemistry, urinalysis, blood smear

= Collect blood and urine for culture and sensitivity, blood and joint fluid may require enrichment media
= Radiographs of chest, abdomen, spine, limbs

» Abdominal uitrasound

» +/- CSF and jolnt fluld analysls

» /- PCR tests for parasites

AVOID antl-inflammatories — mask pyrexia

Mild iliness:
= Amoxicillin clavulanic acld 25mg/ikg BID use HIGH dose
if suspect overwhelming sepsis, then infravenous therapy:

« Amoxicillin 20mg/kg TID + metronidazole 10mg/kg BID + fluoroquinotones Smg/kg SID

Antimicrobial Selection
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i This chapter covers:

1 v Sesalso:

[ Blochemistry

v The diffarentlals for Increases and decreases seen In a biochemistey panet
] v What other changes may be sean with the dilferent differanilals

s » Hepatobiliary Dissase, Pancreatic Disease, Renal Disease, Endocrine Disease

'Atbumin:

INCREASED: DECREASED:

« Dehydration {t PCV, 1 TA) s | Production:

= Artefact » Liver disease (+/- 1 fiver enzymeos, may nol if

Malnly produced by bile canalicular mambranes, bones, kidneys
'\Daﬂaram Isoenzymes In osteobiasts, chondroblasts and hepaiobillary cells
CATS any Increass Is signiticant as normally has rapld clearance, Indicates active Inﬂammallon

1,- Neoplasia chranlz, | ures)
> PSS (| Alb, | glucose, | urea)
' * 1 Loss:
» Protein losing entaropathy (++~ vomiting and
'y diarrhoea)
1 » Protein losing nephropathy (Prorefnuria,
| J +- azotaemia, no | g!abuhns}
» Haemorrhage
» Bumns
[ » Dliution e.g. IV flulds {| PCY, | TA)
; » | Intake (malnutrition)
“ALP: Alkaling phosphatase

INCHEASED.
s Liver damage (1 ALT)
"‘_- Liver disease, that can cause 1 ALP only:
: » Hyperadvenocorticism
» Idiopathic vacuolar hepatopathy
» Hepatic neoplasia
[% » Nodular hyperplasia
F » Drug Induction
L 5 1 Cortisol {hyperadrenocorticism, chronic stress,
corticosteroids — cats no cortisol isosnzyme)
|« Dlabetes mellitus (1 blood and urine glucose)
= Cholestasls {1 biffrubin, bile acids, 1 GGT) .
J- Bone disease (lysls and hyperparathyraldism)
(1 Ca+, Phos)
+ Young growing animals (ostecblasts)
7- Hyperparathyraidism (1 Ca+, Phos)
4 Hyperthyroldism (1 ALT)
k % Hypothyroidiam (1 Cholestero)
« Carclnomas and mammary gland tumours

DECREASED:
« Artefact

3
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ALT: Alanine aminolransferase
Produced by hepalocyles
Also other cells renal, muscle, pancreatic cells

INCREASED:
= Hepatocyle damage (major source) .
= Livar-specific enzyme:
» Hypoxlc damage, inflammation/infection, neaplasia,
toxlc (t ALP, 1 AST)
» Drugs (phenobarbitone) (1 ALP)
» Diabetes meliitus (1 blood and urine glucose)
» Hyperadrenocoricism (1 ALP, | USG}
% Hypertension (t blood pressure, +/- proleinuria)
» Fal.V (cats)
» Trauma (cats)
= Qther sources:
¥ HRenal cells (+~ azolaemia)
» Cardiac muscle {damage}, skeletal muscle {damage)
(1 CK, +-1 AST)
» Pancreas (+- 1 amylase, lipase)

DECREASED:
* Reduced liver mass
* Puppies due fo immaturity

Ammonia:

INCREASED:

= Liver fallure (§ uptake) (cirrhasis and PSS}:
{1 Alb, | glucose, | urea, t bile acids, ammonium biurate
crystals (P3S))

s Haemolysis (1 bilirubin, | PCV)

DECREASED:

Amylase:
Non-specifle, produced by many abdominal pathologles

INCREASED:

» Up to 34 x 1 - Acule nacrotising pancreatitis, flare-ups
of chronic pancreatitis or obstruction of pancreatic ducts

2 Renal failure (2-3 % 1) (1 azotaemia)

= Liver disease (1 ALT)

DECREASED:

AST: Aspartate aminotransferase
Produce by hepatocytes, muscles

INCREASED:

= Non liver-speclfic enzymae:

= Non-spaciflc Jiver damage (1 ALT)

= Muscle inflammation or necrosis (1 CK)
» Haemolysls {+/~ | PCV, 1 bilirubin)

DECREASED:
* Caphalosporin use

Bile Aclds:
Don't need to measure if ¢ bifirubln, but may see increases
Pre and post-prandial bile aclds — used to assess hepatocs

before t bilitubin _
Hular function and enterchepatic function

INCREASED:
= | Liver function or functional mass (} bile acid recycling):
¥ Chronic hepalitis’Hepatic cirrhosis:
{1 Alb, | glucose, | urea, t bllirubin)
» Neoplasm (+/-t ALT, ALP, GGT)
« Cholestasis (obstructing overffow) {1 ALP, GGT)

DECREASED:
* Srnall intestinal malabsorption {§ absorption)

* PSS (bypass liver recycling) (| Alb, | glucose, |urea)

Biochemls!

try
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1

Sifirubin:
Argakdown praduct of hasmoglobin

INCREASED:
'd Increased production (unconjugated):
4 » Excessive srythrocyte destruction { PCV)
3 | Hepatic uptake/conjugation/excration {uncanjugated):
¥ Hepatocellular damage {1 ALT)
y » | Functional mass, PSS (| Alb, | glucose, | uraa,
t bile aclds)
1 Cholestasis (conjugated):
> Bile duct obstruct (1 ALP, GGT, 1 bile acids)

DECREASED:

= Sepsls and hypertenslon

» Starvation and fever

= Artefact: Lipid, haemolysis

{BUN; Blood urea nitrogen

:Produced by liver from ammeonia (breakdown product of proteln metabollsm)

ANCREASED:

* Azotaemia — | removal of nitrogenous waste — |
renal excration

} Pra-rena! (1 USG):
3 ¥ Mild elevations:
» Gastrolntestinal bleading (normal creatining)
« Proteln catabolism {starvation, fever, sepsis,
3 bums, steroids)
Moderate elavations:
» Low perfusion (] renal blood flow = t BUN
reabsorption
-y« Dehydration, heart disease, haemarrhage,
Ischaamia (+~1 ALT)
§ & Also see 1 creatinine, amylase, lipase,
phosphorus
a Renal {(inappropriately dilute to isothenuric USG):
1 » Renal damage (usually { creatinine as well)
! Post-renal {variable USG):
» Rupture/obstructed ureter{bladderfurethra (+/- T K+

DECREASED:
= | Production:
¥ Hepatlc insufficiency / PSS () Alb, | glucose,
1 urea, 1 bile aclds/biirubin)
¥ Low proteln diet
» 1 Urea excretion (diuresis):
» PUIPD (| USG)
» Diabetes insipidus (} USG}
» Renal failure {| USG, +~ proteinuris)
> Hypsradrenocorlicism (1 ALP, | USG)

Ca+: Calclum

’NCREASED:

1 Neoplasla {parathyrold-like harmone) (1 Phos, | PTH)
» Lymphoma, anal gland adenocarcinoma

* Primary hyperparathyroidism (neoplasia) {| Phos,

1 1 PTH)

j Sacondary hyperparathyroidism:

L; » Renaldisease (1 azotasmia, { Phos, PTH)

» Hyperalbuminasmla (t PCV, t Alb, 1 TP:

¥ Dshydratlon / haemoconcentration

- Bone disease (f Phos, +/-t ALP):

j: » Multiple myeloma, laukaemia (+~ Jytic bone leslons)
* Hypoadrenccorticism {#/ 1 K+, | Na+, +- | glucose)
= Vitamin D toxicity (1 Phos, +- azolaemia):

‘3 » Rodenticides (old types) (coagulopathy)

LJ tdiopathic {faline) — common cause

« Clinlcal signs: Weakness, PU/PD (toxic effect on
kidneys and | sensitivity ta ADH), vomiting, diarrhosa,
| constlpation, twitching, seizures

L ; See "Fluld therapy” for how to comect

DECREASED:

» Dus 6 hypoalbumihaemia () Alb)

» Alkalosis (Aftered proteln binding) .

= Milk fever

. HypupeirathyroldismfParalhyroidaclomy

= Chronic renal fallure (| USG, +- t azotaemia)

= Acute.pancraatitls {(+~ 1 lipase, amylase,
vorniting)

= Phosphate ratention ensma

= Oxalate poisoning

« Ethylens glycol (Ca+ oxalate crysrah'uda 1
azotaemla, +/-1 K+)

= Diat

v Clinical signs: Muscle tremors, fasciculation,
selizures, § temperature
* Ses “Fluid therapy” for how to corract

L
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lonised Calcium: ICa+

Blologlcally active component {~50% of tota! serum calciumy)

Hypoalbuminaemia — hypocalcaemia but no clinlcal s

igns if lonised calclum remains nomal

INCREASED:
» Acidosis {altered proteln binding) .
= Hypercalcasmia (see above)

» Can use formula to adust for hypoalbuminaemia
but direct measurement is more accurate

» See "Fluid therapy” for how to comrect

DECREASED:
s Alkalosis (alftered proteln binding)
« Severe hypocalcaemia (see above)

» See “Fluld therapy” for how to correct

Chotesterof:

INCREASED:

» Hypothyroidism (t ALA)

» Hyperadrenocorticism {t ALP, | USG)

= Corticosteroids

= Diabetes Mellitus (t ALP, 1 blood & urine glucose)
« Cholestasis {1 ALP, 1 GGT, 1 bife acids)

» Post-prandial

= Pritnary — rare

DECREASED:

= Protain losing enteropathy {+/~ vomiting and
diarrhoea):

» Matabsorption
¥ Maldigestion
» Starvation
= Liver failure (+- t fiver enzymes)
» Hypoadrenocorticlsm (+/~ 1 K, | Na+, +~ | glucoss}

CK: Creatine Kinasa
Produced In striated muscla

INCREASED:
= Produced In striated muscle - organ-specfiic,

DECREASED:

muscle damage, nutrilional, snake bite
Creatinine: :

Produced at a relatively standard rate by muscls matabolism

Used to evaluate kidney function as it filters creatinine

from blood

INCREASED:

= t Muscle mass

= Pra-renal, renal, post-renal:
» See gbove “BUN"

Azotaemla { jsnol/L mg/di
Mild

- Dog 125-179 4-2

- Cat 140-249 16-2 8
Med

-Dog 180439 [21-5

- Cat 250-439 29-5
Sovere

-Dog »440 »>5

- Cat >400 »b

DECREASED:
= | Muscle mass

GQT: Gamma-glutamyl transpeptidase
Blfe dugct eplthellum

INCREASED:
» Cholestasis {($ ALP, 1 bllirubin & bie acids)
# Drugs (corlicosteralds, phenobarbitone} (1 ALF)

DECREASED:

Blochemistry
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= Chronlc Immuna stimulation
* Neoplasla

= Inflammation (1 WBC)

» Viral (FiV / FIP)

Globulin:
INCREASED: DECREASED:
* Dehydration {1 PCV, 1 TP) * | Production:

» Liver failure | Afb) :
» | Plasma cells and lymiphocytes (normal Alb)
» Malabsorption ] Aib)

» 1 Loss with albumin:
» Blood loss (| PCV)
» Buns
» PLE (] Alb)

» Dilution (| PCV, | TF)

Glucose:
Measure of endocrine function of the pancreas

INCREASED:

* Post-prandial

= Fear/excitatlon/stress

* Hyperadrenocorticism (1 ALP, | USG)

« Cortlcosteroids {(+/- T ALP)

» Ethylene glycol {Ca+ oxalale cryslaliuria,
t azotaemia, +/- t K+)

* Progesterona

* Diabetes meliltus {type 1 and typa 2)
(1 ALP, 1 urine glicose)

= Clinical signs: Polydipsla, polyuria, depression,
weight loss, obesity and polyphagla

« See “Fluid therapy" for how ta correct

DECREASED:

* <3 mmolii — Hypoglycasmia — emergency

» Starvatior/malabsorption

* Hepalills, hepallc insufficlency, portosystemlic shunt,
neoplasia (} Alb, | urea, +/- 1 bile aclds, ALF, ALT)

* Praghancy

* Heat stroke

* Severg hypothermia )

= Hypoadrenocorticism (++ 1 K+, | Na+)

= Acute severa lliness - sepsls, multiple organ
dysfunction syndrome, hepatic failure

* Hyparinsulinaemia = Insulinoma, overdose of insulin

= Neonatal and oy breed hypoglycaamla

* Clinlcal signs: Trembling, weakness, atax/a,
collapse/unconsclous, blindness, selzures

Lipase:

= Sae “Fluld therapy" for how to correct

INCREASED:
» Pancreatitis (>3 x 1):

» 1 Sensitivity c.i. amylase, but 30% can have
normal levels

» Gastrointestinal diseasa (>3 x 1) {+- vomiting and
diarrhoea)

* Renal disease (2-3 x 1) (t azotaemia)}

. Stermdslhyparadrenocorﬂclsm {upto 5x 1) (1 ALP,
| USG)

DECRHEASED:

Phos: Phosphate

INCREASED:
* Sacondary hyperparathyraidism:
» Renal diseasse (1 Ca+, azotaemia)

» 1 Nuiritional hyperparathyrotdism (11 diatary P
intaka)

= Bone disease (1 Ca+, 1 ALP)

e o

DECREASED:

» Recent stress or excitenent
* Primary hypemarathyroldism (neoplasla) (t Ca+) -
* Ingulin therapy or hyperinsullnaemla {| ghicose) .
= Milk fever and eclampsla {] Ca+)
= | Dietary intake

* Clinical signs: Asymptomatic or saa weakness,
salzures, haemolylic anasmila

”

d

f—
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Total Protein:

INCREASED: -

» Dehydration (1 PCV}

» Hyperibrinogenaemla due to fnflammatory or
neoplastlc disease

= Hyparglobulinaemla due to infaction, Inflammation
(1 globulin)

DECREASED:

» Over hydration/ditution (} PCV)

« | Producticn (liver) {+~ | urea, +/ 1 bile acids, ALP,
ALT) :

= t Loas of albumin:

» Proteln losing enteropathy {+* vomiting and
diarrhosa, +~ hypoglobulinaem/a)
> Proteln losing nephropathy (protsinuria, no
hypoglobulinaemia)
» Haemorrhage
» Burns
* Acute tissue injury

Urea ~ see above “BUN":

-— W W W W W W W W W W S "wy W Yww W W N
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Cardiovascular Disease

This chapter covers:

¥ Baslg principles of a cardiovascular axamination

v Diagnostic tasts

¥ Principles of hean disease and commonly seen conditions
¥ Treatment principles

Cardigvascular examination:

Mucous membrane colour and capillary refill time
Blood oxygen saturatlon (SPO;)
Cardiac ausculiation, see below
Femoral pulse prassura/tons:
¥ Pulsa pressure: Degree of coltapsibllity or reslstance to compression
v Rate should be in time with heartbeat
¥ Pulse pressure variations:
7 Reduced pulse pressure: Due to reductions in systolic blood pressure due to reduced cardlac
output e.9. hypovolemia or cardiogenile shock ’
> Increased pulse pressure: Either due to reduced diastolic pressure or Increased systolic pressure
(e.g. Hyperdynamic shock dus to sympathetic stimulation) }
v . Pulsa deficits:
» Premature heart contraction, before adequate ventricular filling

. v Pulsus paradoxus:

» increased pulse pressure during inspiration, usually sean with pericardial eflusion

Jugular vein distension:

¥ Distension or failure to collapse after holding off can Indicala right side CHF

Respiration: See “Resplratory Disease”

¥ Insplratory dyspnoea: Pleural diseass (8.9, effusion), upper airway obstructive diseass

¥ Inspiratory/expiratory dyspnoea: Pulmonary diseass (e.g. oedema dus 1o left sided CHF), +/- Inwer
alrway obstructive disease

Cardlac auscultation;

Heart rate and rhythm:
Arrhythmlas: '
v Dags: Usually due to extracardiac causes {unless Dobarman or Boxer of severe mitral valve diseasa)

v Cats: Usually due to cardlac digsase
Gallop thythms:

. v Sequence of three sounds — normal 51 and 52 with a 53 or 54:

# 83 sound = Indicates heart disease |s present, ssan with DCM, severe miiral valve disease or HCM

¥ 84 sound = ysually assoclated with HCM in cals (either idiopathlc or secondary to hyperlhyrmdlsm
or hypentenslon)

Cardlovascular Disease
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= Murmurs:
« Intansity: Grade | - V)

Grads: |- Descriptiont”

1 Very soft, not Immediately audible, careful auscultation in a quiet environment

] Soft murmur that Is audible with careful auscultation

1]l Mederate memur Inmediately audible with auscultation

v l.oud murmur without a thril

\' Loud mumur with a palpable thrill

Vi Audible with stethoscope held slightly off chest wall

= Location:

v Leftor right. base or apex

= Timing:

v 81 sound = Systolic = Atrioventricular valve closure = “LUBB"
v 52 sound = Diastollc = Acdle and pufmonary valve closure = "DUBB"

s Feline murmurs:

v PE.75% of heart murmmurs are Innocent

¥ 50% of hypertrophic cardiomyopathy patlents have no murmur

¥ 50% of hypertrophic cardiomyopathy patients with congestive heart faillure have ne murmur
v Gallop and/or irreguiar rhythms almost always indicates cardiac disease

» Innocent murmurs:

v Young pets, disappear between 3-6 months of age
v Systolic murmnur, less than grade 3or 4

¥ No signs of congestive heart fallure or syncope

v

Echocardiology if persistent
Diagnostics:
= Blood Pregsure:
Bilood Presaure: Dog: Cat:
Normail 120/80mmHg 110/70mmMg
Hypertansion >160.f.1 10mmHg . >170!'120mran
Treat if systolic BP >170mmHg Treat if systolic BP »180mmHg

» FElectrocardiogram interpretation:

v Whatis the heatt rate?:
> Isitatachycardia or bradycardia? )
¥ Is the rhythm regular or Itrregulat, i.e. are the R-R intervals even?
v Assess tha QRS complexes:
¥ P wave followed by QRS
> QRS preceded by P wave
» Assess the QRS complex:
+ Nommal then supravantricular
*  Wide and bizarre then ventricular
¥ Assess lhe timng of sctopic (abnormal) beats:
= if it occurs earller than expaciad, then it is “premature”;
o li greater than 3 in a row, then it is a tachycardia can be paroxysmal or sustainad
e If it occurs later than expected, then it is "escape”

Cardlovascular Disease
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[ . Other dlagnostics:

¥ Blochemlstry:
» Assess for concurrent organ failure dus to reduced cardlac ocutput
v Cardlac ultrasound
v Radlographs — see "Radiology”:
» Typical features that may be seen wilh heart diseasa:
= Cardiac sllhoustte or chambar enlargement:
o LHS enlargernent commeon with valvular disease
o Variable chamber entargamant with dilated cardiomyopathy
o Globular hear, loss of chambar outline with paricardial effusion & dilated cardiomyopathy
« Elevation of lha trachea and comprassion of the main stem bronchi

=+ Congestion of pulmonary velns and Interstitial/alveolar pattem due to putmonary ocedema
with LHS congestive heart fallure

s +- Ditated caudal vena cava, hapatomegaly, ascites and pleuralpericardial effusion with RHS
congestive heart failure :

Features of heart dissase;

i = Types of heart falture:
* Forward failure:

¥ Reduced cardiac output: Exerclse Intolarance, weaknaess, syncops, pals mucous membranes,
hypotension, reduced urine output

= Backward failure;

¥ LHS backward faiture: Congestion of the pulmonary veins causing pulmonary cedema
¥ RHS backward tailure: Congestion of vena cava causing pleural effusion, hepatomegaly, ascites

i# Canine heart diseasa:
J Valvular endocardiosis disease {myxomatous valvular disease):

¥ Most commonly small breeds
¥ Murmur and commonly LHS congestive or backward haart failure, see sbove

¥ Intensity of the murmur in large breed dogs with mitral valve disease doas not always correlate with
severity of the disease

= Dilated cardiomyopathy (DE:M):

v Gommonly madium fo large breeds >20kg

¥ May hear heart murmur but arrhythmias are more commen (ventricular premature comp!axés,
ventricutar tachycardia and atrial fibriflation) ’

¥ Weak pulses, lethargy, syncope and both or elther forms of congestive heart failure, seé above
¥ Boxers and Dobermans can develop secondary DCM from elecirical disease

s Pericardlal effusion:

¥ More common In large breeds

v Muffled heart sounds and weak pulses with pulsus paradoxus {increased pulse intensity with
ingpiration)

* Primary elactrical diseass:

v Dobermans and Boxers are pradisposed 1o a primary slecirical disease that leads to DCM
v Arthythmia (ventricutar ectopy, atrial fibrillation), collapse, suddsn death

# Feline heart disease:

v - Most commanly caused by cardiomyapathy, rarely primary valvular disease

v Hypertrophic cardiomyopathy is the most common cause of heart diseass In cals {approx. 60%):
» [diopathic: Defect in myocardial sarcomeres, compensate with concentric hypertrophy
» Secondary to hyperension: Chronic renal disease, hyperthyroldism etc.

Cardiovascular Disease




v Hear sounds:
» 25-75% of heari murmurs are innocent *

»
>
>

50% of hypertrophic cardiomyopathy patients have no murmur
50% of hyperirophic cardiomyopathy patiants with congestive haan fallure have no mumur
Gallop and/er irregular rhythms almost always indicates cardlac disease

¥ Prasenting symptoms:

»
>
»
»

Dyspnoea dus oadema (pulmonary or pleural) — usually iriggered by stressful event
Limb paresis/paralysis from thromboembolism

Hypothermia

Tachycardia and arrhythmias

= Common causes of murmurs in cats:
¥ Hypertrophlc cardlomyopathy (HCM) {~50%:} with systolic anterlor motion (SAM) of the mitral valve:
» Concentric hypertrophy leads to pathelogical thickened papillary muscles that pull mitral valve opan
v Dynamic Right Ventricular Quiflow Tract Obstruction (~50%}:
» Non-pathologlcal (< grade 5)
» Mild obstruction with no haemodynamic consequences

Management of heart fallure:

* Myxomatgus milral valve degeneration;

¥ Run a full blood test {complete blood count, blochemistry, electralytes) to assess for
concurrent organ damage

» Pulmonary oedema;
v Acute:

»

»

v

oW

»

Oxygen therapy;
+ Mask (10L/min), cage, nasal (50-100mbkg/ine)

Furcsemids 4-6mg/kg IV q2hrs until see reduction in respiratory rate and effort, then 2mg/kg 1V g2-
4hrg OR CRI at 0.6mg/kg/Mr after an Initial 0.6mg/kg IV (VERY potent can rapidly dehydrata):

» Monitor respiratory rate, SPO,, azolasmia and eleclrolytas
+ Continue high doses once see a 30% reduction in respiratery rate and effort reduce dose
+ Offer water once diuresis begins

« (nce pulmonary cedema has resolved then continue maintenanca therapy 2-4mg/kg PO BID-
TID, dose neads to be higher than previous maintenance dose

Pimobendan 0.25mg/kg PO BID

Sedation to improve breathing dynamics and reduce stress e.9. Bulorphanol 0.1-0.2mg/kg 1M
+/- Afterload reductlon vla vasodilation

« Sodium nitroprusside CRI, start low and fitrate

«  Must monitor invaslve bleod pressure, maintaln MAP »70mmHg

Preload reduction via vencdilation:

s 2% nitroglycerin patch or oinlment

+  Chronic:

»

»

Furosemide:

« Most important drug

»  Monitor resting respiratory rate {alm for <25 breaths per minute whilst sleeping)

= Start at 2mg/kg BIL: then Increase to TID, then increase by 1mg/kg per dose until 4mg/kg TID
ACE inhibitors:

» E.g. Banazepril 0.25-0.5mg/kg PO SID

»  NOT if azotaemle (espectally if high creatinine) and must be wall hydrated before slarting

Cardiovascular Disease
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v Refractory:
Furosemide:

»

»

Pulmonary hypertension:

v Require ultrasound to diagnose

v Sildenafil

v Acute pulmonary hypehensiun, {reat as per acute management of pulmenary oedema
Arrhythmlas;

¥ Supraventricular tachycardia, may aiso see atriat fibrlllatlnn but only I the most advanced stages ol
atrial disease

v Antl-arrhythmic therapy, see "Management of arrhythmias” following

» Furosemide 4-6mg/kg IV q2hrs until ses reduction In respiratory rale and effor?, then 2mg/kg IV q2-
4hrs OR CRI at 0.6mg/kg/r after an initial 0.6mg/kg IV (VERY potent can rapidly dehydrate):

Pimobendan 0.25mg/kg PO BID
Splrotactone 2mg/kg PO SID:

Dietary management: May halp by avoiding high salt foods
Monitoring:

Increase ACE inhibitor and pimobendan to maximum doses
+/- Antihypertensive: See “Hypertension"

Distary management: May help by avoiding high salt foods
¥ Complicated: e.g. Uremic with congestive heart failure

» Dacide between diuretics or IV fluids: Treat the condition that Is currently more life threatening
v Refractory coughing:

» Rula out pulmonary cedema

» Assess for main stem branchial compression (lateral view)

‘= Dilated cardlomyopathy;
¥ Run a full blood test (complete blood count biochemlslry, electroiy‘tes) to assess for
concurrent organ damage

Preclinical;
¥ ACE Inhibitors e.g. Benazepril 0.5 mg/kg PO SID can delay onset
Pulmonary oedema:
v Acute:
> Oxygen therapy:

Use to counter aldosterone escape, as chronic use of ACE inhibitor will lead to aliosterone -
ascape

Diary of resting respiratary rate (alm for <25 braaths per minute whilst s1aepmg)

Recheck for azotasmia and electrolytes 1 week after Increasing diuretic dose or after starling
ACE inhibiter then every 3 months .

Stop ACE inhibiter if azotaemla is significant {(especially creatinine}

I} not responding perform chest radiographs to assess for pumonary osdema, may require
dose increase

increass furosemide dose (see above)
Addition of another diuretic e.g. Spirolactone at 2mgkg PO SID up to 4mg/kg PO BID

Amlodipine 0.1mg/kg PO SID

Tramadol 2mg/kg PO BID-TID
Codeine 0.5mg/kg PO QID

Mask {10L/min), cage, nasal {50-100mlkg/line)

Montter respiratory rate, SPQ,, azotaemia and slecliolytes
Continue high dosss onca ses a 30% reduction in respiratory rale and effort reduce dose
Offer water once diuresis begins :

Cardlovascular Disease
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= Once puimonary oedema has resolved then continue maintenance therapy 2-4mg/kg PO BID-
TID, dose needs to ba higher than pravious maintenance dose

» Pimobendan 0.25mg/kg PO BID
Sedation to Improve breathing dynamics and reduce stress e.g. Butorphano! 0.1-0.2mg/kg IM
» +- Afterload reduction via vasodilation
« Sodium nitroprusside CRI, start low and titrate
+ Must monilor invasive blood pressure, maintain MAP >70mmHg
» Preload reduction vla venodilation:
s 2% nilrcglycerin patch or cintment
v Chronle:
¥ Treat as lor myxomatous mitral valve disease
s Asclies:
v Abdominocentesis:
» Repeated abdominocentesis can cause electrolyte abnormalities and hypoproteinaamia
v Diuretlcs:
» Spirolacione 1-2mg/kg PO BID (as a diuretic and to counter aldostarona escaps)
» Furosemide 1-2mgkg PO SID-TID
¥ ACE Inhibitor e.g. Benazepril 0.25 - 0.5mg/kg PO SID
» Arrhythmias:
¥ Ventrlcular tachyarrhythmia and atrfal fibrillation
¥ Anti-arrhythmic therapy, see “Management of arrhythimlas” following

v

» Fellne ) rdiomyopathy:

v Run a full blood tests (complete blood count, biochemlstry, electrofytes) to assess for
concurrent organ damaga also thyroid testing

v" NOTE: Cats are prone {o dehydration ~ baware pre-renal azotemia and hypokalaemla

Pulmenary oedema:
v Acule:
» Oxygen therapy:
+ Mask (10L/min), cage, nasal (50-100mlkg/lina)
¥» Diuretics:
= Furasemide 2-dmg/kg IV qthr 1o stabilize, reduce to 1-2mg/kg q2-4hrs when respiratory rate
and effort reduces, then maintenance 1mg/kg SID for malntenance
+ Feline doses are significanily lower than canina doses
»  +- Afterload reduction via vasodilation
» Nifroglycerine olntment (% inch topically applied g&-8hr)
v Chronie:
» Furosemide 1-2mg/kg PO BID
» ACE inhibitor a.g. Benazeprll 0.25 - 0.5mg/kg PO SID
= Arrhythmias:
v Supraventricular tachycardia
v Anti-arrhythmic therapy, see “Management of arrhythmias® following
= Pleural effusion:
¥ Oxygen therapy
¥ Thoracentesis
¥ Dlurefics:

> Furosemide 2mgrkg IV g1hr to stabilize, reduce to 1-2mg/kg q2-4hrs when resplratory rate and
effort reduces, then maintenance tmg/kg SID for maintenance

» ACEinhibltor e.g. Benazepril 0.25 - 0.5mg/kg PO SID

Cardiovascular Disease
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Anti-thrombotic therapy:

v See “Aocrtic thrombosmbolism® next

Dletary management:

¥ Avold high salt foods

¥ Moderate salt restriction {e.g. Kidney diets) only for animals on high diurstic doses

Associated cardiovascular conditions;

Aortiz thromboemboljsm:

Pathophyslolegy:

v Common complication of faline heart disease

v Raquires Injury to the myocardial endothelium + hyparcoagutability + bload stasis {e.g. swirling of biood
in an enlarged left atrium) — thrombus formation — ambolism — small clot to right arm OR large clot to
palvis (70%) — PAIN + PARALYSIS + PULSELESSNESS

Clinical signs:

Sudden and savera pain

Paralysis: Hind or forglimb

Loss of pulses

Cold limbs and pale pads

Dyspnoea +/- cyanosis

Gallep rhiythm and/or heart murmur

Diagnosis:

v Clinical signs

v Echocardiology and ulirasound {of clot)

v Radlographs: Chest to assess for pulmonary oedema

¥ Biochemistry and blood gas: Assess renal function, elactrolytes and acid-base status

Prognosis: '

¥ Improved if upper thigh control, normal mental activity and breathing, body temparature and anal tone

¥ Guarded if concurrent CHF :

Management:

v Immediate; r
¥ Pain relief e.g. Pure or partial oploid receptor agonist

A N T N

k» If in CHF diuretics and anil-arthythmic {if Indicated) - . . o

* It not n CHF 1V fluids and correction of electralyte derangements
v Thrombolyﬁcs

» No longer readily avallable, e.g. Streplokinase (must be within 6 hours and has assoclatad risks i e .

coagulopathy)
v Antl-thrombotié:
# Does not lyse clot but help prevent farmation of mora:
* Dellaprine 1001U/kg SC BID or aspirin 10mg/kg PO g48-72 hours
¥ Reperfusion injury (6~ 24 hours):
¥ Monitor intenslvely for hyperkatasmia, metabolic acidosrs, renal failure, arrhythmia
¥ Long term: '
» Treatment of underlying cardiac disease
» Prevent ra-embolisation:
* Clopidogrel 20mg/cat PO SID or aspirin 10ngkg PO q48-72 hours
> Physical therapy

Cardiovascular Disease
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Syste ension:
Causes:

v Siress (artefact), hyperthyroidism (occasionally}, hyperadranacorticism, chronic renal disease, diabetes
mellitus, medication (corticostercids, NSAIDs, mineralocarticoids), idlopathic, pheochromocytemas

Target organ damage: .
¥ Can result from sustained hyperension
» Moderate risk = systolic >160mmHg
» Savere risk = systolic >180mmHg
v Organs affecied:
Evyes: Retinal detachment, haemorrhage
Cardiac: Systolic murmurs, galiop rhythms, HCM
Kidneys: Azotaemia and proteinuria {higher the proteinuria the worse the prognosis)
Epistaxis
» CNS: Sefzures, altared mentation, lsthargy, head tilt, nystagmus, ataxia, vestibular signs ete.
Diagnosis:
v Biood pressure measuremsnts — invasive arterial blood pressure measuremenis are best
3 Repeated measurements over the day, least strassful environment is bast

v Biochemlstry, urinalysis (UP:C), fundic examinations and echocardiology, thyroid hormone testing,
ACTH stimulation tesis/LDDST test

Management:
v Alm to reduce blood prassure <150mmHg fo reduce risk of end-organ damage
¥ Prognosls has baen linked with proteinuria, if no reduction in UP:C then no Improvement in prognosis:
» ACE inhibitor:
« Banazapril al 0.5 - 1.0mg/kg PO SID
+  Only mitd reduction In blood pressure approximately 5-15mmHg_
+ (Can combine with calclum channel blocker treatment (amlodipine)
» Amlodipine:
« Cat 0.7-1.2mg/cat/day, dog 0.1mg/kg
s Average reduction approximately 40-50mmHg
» Must monitor electrolytes as can get hypokalaemla
¥ Monitoring:
» Re-gvaluate blood pressures one week after starling or altering dosage
» If sevare hypertension and progressive neurologlcal signs, then every 1 to 2 days
» Reapeat blochamisiry, wrinalysls, UP:G, fundic exams 10 monfitor target end organ damage

vYVYYy

Peyicardial effusions:

Pathophyslology:

¥ Common in dogs especlalty middle age to older, rarg in cats

v Inirapericardial pressure rises to equal or greater than normal cardiac filling pressure
¥ The faster the rate of fluld accumulation the less fluid required to result in tamponade

¥ Tamponade limits right ventricular filling, when severs also limits left ventricular filing resulting in
reduced cardiac output and blood pressure

Clinical signs:

Signs are due to reduced cardiac output

Waakness and lethargy

Muffied heart sounds, tachycardia, jugular distension, poor pulses +/- puisus paradoxus
Tachypnoea and dyspnoga

Chronic cases can lead to hepatomegaly and ascltes

Causes;

v >70% neoplastic: Haemanglosarcoma, malignant mesothelioma and heart base tumours
¥ Other: Include Idicpathic, traumatie, rupture left atrium, coagulopathy

ASRSENE RN
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J Dlngnasm:
v Eo gocardiography: Free fiuld between epicardium and parletal paricardium

v padlographs: Large cardiac sihousite .
v Elyctrocardlogram: Sinus tachycardia with electrical altermans or reduced QRS complex
1+ orer Biochemlstry and abdominal ultrasound
+” Treatysent:
v Em? ©rgency pericardiocentesls to reduce tamponade
T n Treatment of the underlying disease

. Abng ﬂ]ﬂ]llieg of heart rate or conduction:

+_ Clinicee Sian®:
K% BosH bradycardla and tachycardia cause the same clinlcal signs

; v wgakness. syncope, pale fmucous mambranes, hypotenslon and reduced urine output

Tachycardia: Cause/clinical signs: ECG:
gi#Ys tachycardia: | * Increased SA node * Normal P-QRS-T but faster than
©gs: >180bpm depotarisation due to extra- normal '
D cardiag factors: '

« pHPPles: >220bpm
« At >220bpm

» Increased sympathetic activity
» Hypokalasmia

> Anaemia

¥ Hyperthyroldism

raventricular
;'ﬁwcurdia {(SV):
(imgga balow)
» 4 Series of
. pramatura
sUPraventricular
bgats

» Depolarisations originating from

above the ventriclas but NOT

from the SA node:

> Alrlal sctople focl

» Cardiomyopathy causing alrial
enlargemant

¥ Valvular diseass

» Drugs (anasthetics)

Heart rate > 160bpm

No CSx but if HR » 300bpm can

cause eplsodic

weaknaess/syncope

Can develop dilated

-0 Usually nermal P-QRS-T but
faster than normat

« P waves may be hidden In the

- preceding T wave

cardiomyopathy il sustained
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Atrial fibrillation;
(image below}

* Rapid and irregular
depolarisations originating in the
atria {not SA node}

= Usually due to profound cardlac
disease and cardiac remodaling
i.e. DCM, severe mitral valve
diseass, Irlsh wolthounds
{primary), cats {poor prognostic
indlcator)

* CSx usually dus tothe
underlying cause

* No P waves

* lrragular RA intarvals

= Narrow supraventricular QRS
complaxes

= Baseling moves up and down

sommisse

Ventricular

Tachycardia:

{image below)

= A series of
ventricular
premature
complexes (VPC)

» YPC are a risk
factor far sudden
death in Boxers,
Dobermans

= Depolarisations originating from

the ventricles:

» Cardiomyopathy
Hypovolemia

Hypoxemilc states {anasmia,
GDV, hypoxia)
Hypokalasmia
Hypomagnesaemia
Neoplasia/SIRS

Meatabolic acidosis

= Can be asymptomatic but can
cause weakness/collapse

Y ow

v

Y vy

* Risk of sudden death

» Wide bizarre QRS complexes

= P waves not coincide with QRS
complexes

» Dus to a series of ventricular
premature complexes

P

Bradycardia:

Cause/clinical signs:

ECG:

Sinus bradyecardla:
= Dogs: <70bpm
« Cat: <100bpm

» Reduced depolarization from the
SA noda dus to axtra-cardlac
factors:

» Increased parasympathetic
activity (respiratory disease,
GIT disease, CNS diseass,
ocular disease}

Hypothyroidism
Hypothermia

Hyperkalaemia
Hypoeglycasmia

v v

v v

« Normal complexes but the rate Is
slowar than normal

Cardiovascular Disease
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Atrial standstill:
({image below)

» Disaase of the atrial muscls or
atrial myocytes are not
stimulated by the SA node:

» Atrlal muscle damage
» Hyperkalaemla (>8.5mEq/L)

» Normal heart sounds heard

+ Haart rate usually <60 bpm

= Usually lethargy, sometimes

syncops

» No P waves
« QRS complexes ara normat

v QRS complexes can be wida if
caused by hyperkalasmla

1" degrae AV
block:
{(image balow)

= Defay in conduction through AV
node:
¥ Disease of AV node

> High resting parasympathetic
tone (see Sinus Bradycardia)

« Usually no clinical signs and

» All P waves are conducted
« Profonged PR Interval
* P and QRS-T complex are nommall

S0min!

doas nol require treatment

T 7
A0 S S S .
L T

2™ degree AV
black:
{image below)

« Occasional faiture of conductiony » Only some P waves are

through AV node

= Dissass of tha AV node or high_ [ » i.e. only some P waves are '

parasympathetlc tone (see Sinu
Bradycardia)

= Treatment if CSx of exercise
intolerance, waakness, syncope -

= Mobitz 2:
» Can potentlally lead to 3rd

conductad
. followad with a QRS-T complex

= Mobitz Type 1;
> PR inferval gets longer priora
P wave not followed by a QRS

» Mobitz Type 2:
» PH interval remains conslstent

degree AV block

Cardiovascular Diseasa
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3™ degree AV * Persistent failure of conduclion | = Complsie disassoclation between

block: through AV noda P waves and QRS-T

{image balow) « AV node pathotogy - p waves are faster and do not

= Dog veniricular rate:| * Treat if sea weakness, collapse coincide with the QRS-T
40-85bpm . complexes

= Cat ventricular rate: * A ventricular focus becomes the
50-120kpm ) pacemakar

50mm/sec . |

Slek sinus « Disgase of the SA node that can | » Sinus bradycardia and sinus
syndrome: affact tha entire cardiac arrest
(image below) conduction system = +/- Supraventricular tachycardia

* Ses weaknass and collapse » Also sea combinations of first and

second dagree AV blocks

SDmmvses . ..

= Management of arthythmias:
* Arrhythmias:

v Must rule out extracardiac causes of arrhythmlas
v" Dogs likely 1o be non-cardiac related, cats likely to cardlac related

* Tachycardia:
v Supraventilcular tachycardia:
»  Acute stabilisation:
» Dlitiazem 0.05mgkg IV over 10mins OR
» Procainamide 2mg/kg IV repeated up to a max of 15mg/kg
» Long ferm:
+ Diltiazem, atenolol or propranolol, sotalol
» Beware with B-blockers and calcium channel blockers with myocardial failure as they are
negative Inolropes
v Atrial flbrillation;
» Digoxin {first choice) or ditiazem, can use a combination of both
v Ventricular premature complexes;
> Only treat if;
+ Symptoms of reduced cardiac output 6.9, Weakness, collapse, hypotansion, reduced urine
output, pale mucous membranas and slow capillary refill time
» If heart rate Is continuously >180bpm

Cardiovascufar Disease




j » Multiform QRS complexes (QRS complexes of varying size), indicates muitifocal disease
+ RonT mythm (A wave Is lost in the preceding T wave)

] s Ruled oul extra-cardlac causes of VPC's

3 v Ventricular Tachycardia;

] J > Acutae stabilisation:

» Long term:
. = Sotalol or sotale! and mexiletine comblnation
Bradycardia:
¥ Rule out hyperkalasmla and causes of high vagal tone such as severe respiratory, gastrointestinal,
ecular or central nervous system disease, hypothyroldism
v Atropine trial: Eliminates vagal tone
4 » If positive response {heart rate increases by 100% or >150bpm} then bradycardia Is dua to
excessive vagal tone, can repeat if parlal response
L » lfstilno response then atrla! standstill, it Increase in P waves but not QRS then pathological AV
blocks (2"/a™ dagres), these usually raquire pacemaker implantation

-+ ¥ Medical response Is usually temporary and ultimatsly pacemaker implantation is necessary;
» Sympatheticomimetlcs:
3 + Tarbutaline or clenbuterol
» Parasympatholylics:
~ e Prapanthelina bromide (most commonly used)

Cardiovascular Disease
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« Slow IV bolus of lignocalne 2mg/kg can repeat every 10 minutes for a max dose of 6mg/kg. ||‘ .
rasponds, then start lignocaine CRI at 40-80ug/kg/min
B + Do not lry to stop all VPC's and monitor for lignocalne toxicity
- » I not responding Yo lignecaine, procainamide 2mg/g IV repeated up to a max of 15mgkg




Coagulopathy

» This chapter covers:
¥ Baslc overview of hasmostasls and baslc diagnostics tests
¥ Information on common causes of coagulopathies and treatmant principles

» Pathophysiology:
¥ Coagulation is a complex interaction between cells, platelets and coagulation proteins, it is divided into
primary and secondary haemostasis to simplify the understanding of the diagnostic process,

Primary haemostasls:
“Problems with platelat plug formation”

Clinlcal signs: Causes:
= Ecchymosls and « Thrombotylopenia — reduced platelet numbers:
petechlas » Reduced platelet numbers (<30x10%L)
» See on skin and mucous
membranes

* Increased consumption or destruction:
* Hyphama » Dissaminated intravascular coagulation, severe hasmorrhaga, immune
* Epistaxls mediated thrombocytopanla (primary or secondary)
= Hasmaturia and melena | « Decreased production:
» Drug induced: Estrogen, antiblotics {TMS), chemothsrapy, antlfungals
» Primary bone marrow disease:

= Infections: FeLV, FiV, FIP, Parvo/distemper virus, fungal, Rickettsial,

Ehrfichla
« Neaplasia, myelcfibrosis

* Thrombocytopathia - abnormal platelet function:
» Normal platelst numbers (>30x109.fL) and Increased BMBT

* Heredlary:
* Von Willebrand's disease (e.g. Dobermans, German Shaphard)
» Acquired:
» Systemic jupus eryihematosus, hepatic and renal disease,
hypothyraldism, viral (FelLV}, myeloproliferative disease, neoplasia
» Drugs e.g. aspirin, fouprofen

» Vessel wall defects:
¥ Very uncommon: vasculitis, hyperadrenocoricism

Secondary hasmogtagis:
“Problems with actlvation of clotting factors”

Ciinical signs: Causes:
= Severe bleeding * Heraditary; Usually single factor defects
Internally or externally » Individual facior deficiancy, Devon Rex (Vitamin K dependant factors),
» Cavily bleeding and hasmophilia A/B
haematomas

= Acquired: Usually multiple defects

* Bleeds deep Into > Reduce production:

subrutaneous lissues,

hody cavities, joints « Hepatlc disease 8.9. necrosis, cirrhosls, portosystemic shunts
= Eplstaxls and « Vitamin K disorders (il, VII, IX, X} a.g. rodenticide toxiclty, bowst
haemoptysis disease, chronlc antibiotics
» Activation and consumption:
* Snhake bite

+ Disseminated intravascular coagulation
> Dilution of factors:
» Blood loss replaced with fluids deficient in clotting factors (crystalloids)

Colagulopalhy



Dingnostics tests.

« Severity of blood
loas;

« PCVITP and assessment for Internal bleeding
¥ Significant blood loss can result In a secondary haemostasis disorder

-

R

[P

it

« Primary haemostasis:

= Ecehymosls and
petechiae

« See on skin and
mucous membranes

» Hyphema

* Epistaxis

= Haematuria and
melana

= Haematology

= Assess platelet number, +/- platelet width
2 Clumping can arfficially reduce platelet counts

= Blood smear

v Agsess platelet numbar;
¥ If elumping, then enough platelets for
coagulation
» Usually no clinical signs of bleadlng if platalat
numbers are greatar than 30x10°/L
» Minimum number of platelets per high powered
field:
* 1 platelat on a smear = 15x10°%L
« >& for dogs, >7 for cats
» If low, then still asseas sacondnry
haemostasis
» Assess platelat morphology:
» Large platelets Indicate regenerative response
» Also look at RBC morphology:
» Schistocytes/spherocytes

= Bugcal mucosal
bleeding time (BMBT)

« |f normal platalet numbers BMBT tasts platelet
function and vessel wall function:
» Dogs: 2 - 4 minutes
» Cats: 1~ 2.5 minutes
& 1f normal platelet count but prolongad BMBT then
Indicates thrombocytopathla or vessel wall function|
= Next step is vWF tasting
= BMBT will be prolonged with thromboeytopenia

f. von Willlbrand Factor

* VWF Involved in adheslon of platelets at the site of
vascufar injury

» Perform if adequate platelst numbers with a
prolonged EMBT

s |f WWF-is normal, then spsclflc plare!at tasts are -
required. U

* Secondary
haemastasia:

* Severa bleeding
internally or externally

« Cavity bleeding and
haematomas

» Blaeds deap into

subcutaneous tissues,

body cavitles, joints
» Eplstaxls and
haemoptysis

. Inrn'nsrcparhway ACT, APTT (1 time if <30% factors remain)
= Exirinslc pathway: PT {1 time if <30% factors remain)
» Common pathway: ACT, APTT, PT, TT

= IF APTT, PT, TT are all prolonged then MULTI-FACTOR DEFICIENCY

» Activated clotling
time

» Intrinsic and common
pathway

» Dogs: 90-120 seconds at body temp

= Cats: 60-80 seconds at body temp

= Prolonged In severa thrombocytopenia

« Variations can exist dapending on method

» Activated partial
thromboplastin time

* |ntrinsic and common
pathway

= Factors VIti (haemophilia A}, IX (haemaphilla B),
Xl and Xil

= Not.affected by platelet numbers

* Prolonged with nomal PT most commoniy;
3 Factor VIl {hasmophilia A)
¥ Faglor IX (haemophilla B)

» Prothrombin time
= Extrinsic and common

pathway

* Factors |, II, V, Vil and X
» Prolonged with nomal APTT most commoniy:

> Mostcommonly early Vit K antagonism

Coagulopathy
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* Prolongation of both | = MULTI-FACTOR DEFICIENCY
APPT and PT (and « Most commonly;
ACT) # Advanced rodenticide toxicoses (Vit K
depandant factors (I, ViI, 1X, X)
> Liver failure
» Disseminated intravascular coagulation
» Snake snvanomation
> Haparin overdose

Commeon causes of coa athy:
* I 8 thro nia;
« Pathophysiology:
¥ Immune mediated destruction of platelats, autoantibodies bind to the surface resulting in destruction by

v
v
v
v

v

monaonuclear phagocylic system in the spleen
Female middie aged dogs most commaon signaiment
Causes:

¥ Primary (idiopathic): Most common cause in dogs

» Sacondary (loss of immunciolerance): Neoplasia, medications/vaccinations, Infections
(Leplospirosis, Ehriichia, Babesia, FIV, FeLV, FIP, fungal etc.), immune medlated disease (IMHA)

Clinical signs:

Petechize and ecchymosils, hyphema, melena, haematuria
+/- Pale mucous membranas

+/- Pyrexia

Lethargy

Diagnosia:

CBC and blood smear:

> +/- Anaemla dus to blood loss or concurrent IMHA (Evan's syndrome)

» Reduced numbers of platelets (<30x10%L), +/- macroplatetsts, blood smear (<3 platelets per hpf)
¥ Naulrophilia

» Concurrent non-regenerative anaemia, neutropenia, assess for bone marrow disease

¥ it confirm thrembocytopenia, perform diagnostics to assess for a primary underlying disease
»  Bigchemistry, urinalysls, ultrasound and radiographs, testing targeted at infectious agents
* Treatment:
¥ Confinement to reduce risk of blaeding
¥ Start inmunosupprassive agents;
» Dexamathasona 0.5mg/kg SCAV, then 12 hours later start prednisclone 2-4mg/kg PO divided BID
¥ Taper slowly over months, once platelat numbsrs have stabilised
» - Azathioprine 2mg/kg PO SID, then 0.5mg/kg PO ECD, monitor for bone marrow suppression
and hepatexicily, also very toxic in cats (0.3mg/kg PO SID)
» +/- Cyclosporine 5-10mg/kg PO divided BID, cats Smgkg FO SID
¥ Frash whola bleod transfuslon:
¥ RBC for anaemia
» Platelets are anly viable for 6 hours after collaction
v +/- Start gastric protectants:
» Hzantagonist, proton pump Inhibitors and sucrafiate 0.5-1pm PO TID
¥ Treatment of underlying disease if identifiad
»  +/- Anti-thrombolic agents: Not routing, thrombosmbolie disease not as common as with IMHA
= Monitoring:
¥ Platelet counts monitored dally untll >15x10%L, can take up to 2 weeks

¥ Once normal, taper immunosuppressive medications over 4 — 8 months, 20% reduction avery 2 waeks
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“H enticide toxjcity: :

/# Von Willebrand diseags;
Pathophysiolegy: .
¥ Inherited deflciency of WWF, leading to a failure of platelet binding to sites of vascular njury
¥ Common In German Shepherd and Doberman
v Severe cases of WD can see spontaneous blesding before 12 months old
= Ciinlcal signs:
v Can be spontaneous or post-traumalsurgery
¥ Anywharae from no pstechiae to bleeding from multiple sites and oozing from blood vessals
® Diagnosis:
¥ Prolonged BMBT
¥ Usually normal platelst counts
v Normal PT, APTT
;¥ Confirmatary test: VWF antigen assay (ELISA)
= Treatment:
¥ Haemoslasis {pressure bandage) .
¥ Fresh frozen plasma or full blood transfusion to feplace vWF:

| > Sea “Transfuslon Therapy" can administar a bolus of 10mUkg of fresh frozen plasma, then
) repeated unlil cloting times are nosmal or bieeding has stopped

» Used fo stop bleeding or if a surglcal progedura Is anticipated

Pathophysiology:

¥ Reduction In vitamin K due to an Inhibition of vitamin K epoxlde raductass, leading o a reduction in
3 vitamin K dependant clotting factors {Ii, VI, 1X, X)

v . Chinlcal signs of toxicity usually ocour between 8 to 72 hours past-ingestion

¥ History of ingestions or use around the house

= Clinlcal signs:

[? v Haemorrhagic tendencies from muttiple sites

' Dlagnosls:

J v Always take ACT, PT and APTT, PCV/TF before Inttlating tharapy ta get a baseline
v If recent ingastion {<4hrs):

A # Induce vomiting, +/- gastric lavage and activated charceal (refer to “Tox[cnlogy" for vomnlng
! agents)

L » +- Commence vitamin K prophylaxis for 2 to 4 weeks dependmg on the type of rodenticide
Ingested (see vitamin K therapy below)

-~ ¥ i unsure about ingestion OR ingested and potentlally already absorbed;

‘l ¥ Perform AGT, PT and APTT:

| J ¢ Will see an increase In PT befora APTT but not for 24-48 hours
= Factor VIl has the shortast half-lifa therefora PT will ba prolonged first
-, ¥ [Interpretation;

7 linormal PT and APTT and less than 48 hours after ingastion:

\
| + Perlorm PT and APTT again in 24-48hrs and do not start vitamin K but monitor fof slgns of
blaeding and keep animal qulet, can be life threatening if coagulopathy davelops
+ OR begin Vitamin K therapy as prophylaxis, minimal size effects and safer than treating a
coagulopathy if one develops
» Iinormal and longer than 48 hours after Ingestion:

[
. * Likely not require freatment, confine and moniter closely, repeat ACT, PT and APTT 24 hours
latar ‘
] » K prolonged ACT, PT or APTT:
4 + Begin treatment
L ]
il Coagulopathy



Treatment:
v Vitamin K therapy:
» ACT should impreve within 24 hours
» Start wilh a vitamin K injection at Smg/kg SC

> Follow with oral therapy at 2.5mg/kg BID PO for the duratfon of the toxins effect, oral absorption Is
more effective, and should be given with a small tatty meal

«  Warfarin 14 days
« Bromoediolone 21 days
» Brodifacoum 30 days
o Unknown treat for 30 days
v Fresh frozen plasma or whole blocd transfusion;
» Glven if clinical evidenca of bleeding or high nsk
» See “Transtusion Therapy", administer frash frozen plasma 10mVkg, than repeated until clotling
times are namat or bleeding has stopped
Maonitoring:
v Perform ACT or PT and APTT (better) and PCV/TP, 48-72 hours aftaer stopping vitamin K therapy

Disssmin 2 tion (DIC):

Pathophysiology:

v Wide spread activation of the coagulation system causing intravascular coagulation and the formation
of microthrombt

¥ Release of pro-inflammatory mediators triggered by severs Inflammation e.g. andotoxasmia, sapsls,
pancrealilis, neoplasia, crush injuries result in activation of the coagulation system, this overwhalms
anti-inflammatory mediators, triggers activation of fibrinclytic pathways, leading to consumption of
platelets and clotling factors

Clinical signs:

¥ Haemorrhagic tendencies from multiple sites, haemolytic anaemia

¥ Clinical signs of underlying disease

Dlagnosis:

Disease causing severe Inflammationfinfection

Evidence of bleeding

Thrombocytepenla {or decreasing numbers)

1 PT, APTT and later 1 ACT

1 D-dimer assay

Treatment;

v Treatmant of undarlying disease process is essential, otherwise will not ramove the stimulus for DIC
¥ Supportive therapy and administration of blood products or fresh frozen piasma if coagulopathic

v li significant clinlcal haemorrhage frash frozen plasma at 10mbkg boluses until reduced haemorrhage,
normalised ACT then raduca to 2mi/kg/br as a maintenance

¥ If mild bleeding and undertying cause Is being treated can administer fresh frozen plasma 10mUkg as
needed

¥ If no bleeding but coagulopathic and need to perform surgery administer frash frozen plasma 10mlkg

SRS

Snake envenomation:
Pathophysiology:

¥ Can cause acute coagulopathy dus to enzymatic interferance with coagulation cascade, can 588
prolongatlon of ACT relatively quickly after initial bite

Clinical slgns:
¥ Clinlcal signs of coagulopathy, but can see Jower motor naurcn paralysis, haemolysis or hasmaturia

¥ Snake venom deleclion kit identifies what type of venom s present and therefore what antivenin Is
raquired, not what type of snake bit them

Coagulopathy

57



© = Treatment:

¥ Antivenom:

» Deactivation of venom Is important before administration of fresh frozen plasma
¥ Snake vencm detection kits:

* Repealed after each vial of antivanom to identity if venom Is still present, f negative anda

coagulopathy is still present then plasma is Indicated to replace clotting \‘acaors

v Fresh frozen plasma;

» See "Transfusion Therapy” can adminlster a bolus of 10mUkg, then repeated untii clotting times
are normal or bleading has stopped

* Ehrlichiosis and Rocky mountain spotied fever:
* Pathophysiology:
¥ Tick bome diseasaes of similar clinical signs and management:

» Ehrlichlosis caused by Ehrdichia canis, seen North America but also Africa, Europe
» Rocky Mountain Spotted Fever caused by Aicketisia ricketisia, een in North and South America -

v Ehrlichiosis:

¥» Three stages of disease:

*  Acute: 2-4 weeks If untreated. Multiplication and spread lhrough iymph nodss, liver and spleen.
Can result in organemegaly, thrombocytopenia and bleeding, also vasculltis which can lead to
neurcloglcal signs and polyarthropathias

s Sub-clinical: Lasts manths to years if untreated In the acute phase. Persistant mild
thrombocytopenla as the erganism evadss immune system.

¢ Chronic: Davelopment of hone marrow suppression and myelodysplasia. -
# Rochky Mountain Spotted Fevar:

¢ Invasion into the vascular andothelium causing a vasculitls. This leads to peripheral cedoma
and organ swelling

+ Formation of anti-platglet antibodles lsads to the development of thrombooylopenia

s Clinical signs:

v

AN RN

v

AN

v
v

4

Lethargy, anorexia, waight loss, pyrexia, lymphadenomegaly and organomegaly
Bleeding: Pale mucous membranes, petechiae, hyphasmia and epistaxis
Anterior uveitls and other ocular pathology

Neurdlogical signs a.g! seizures, ataxla, vestibular signs

Polyarthritis: Shifting iameness, Joint pain

Diagnosis:

Thromboctytopenia, anaemia to pancylopenia

Hyperglobulinaem|a, hypoalbumInaemia

Non-specific: Liver enzyme slevation

Ehlichiosis: :

» Antibody tesling vla Immunoflugrescence: Anlibodies prasem within 1 to 2 wesks
> ELISA assay: Antibodies to the organism

7 PCR assay: Can identify the presence of the organism and the species

Rocky Mountain Spofted Fever:

» immunofluorescence of skin blopsies or posilive nested PCR

» Serology: Soma cross-raactivity with different rfckensla specles. Palred titres 3-4 wesks' apart with -
an increase ovar that time frame,

Treatment:
/ .

Both: Doxycycline 10mg/kg PO SID for 28 days

Ehrilchiosls: Altermative option is Imidecarb diproprionate Smg/kg IM rapsated In 2 weaks
Immunosuppressive therapy if savera Ihrombocytopenla:

» Prednlsolone 1-2mg/kg/day PO taparing

General supportive therapy +/- biood transfusions

Coagulopathy
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Constipation and Tenesmus

* This chapter cavers:
¥ Terminclogy
v Clinical signs and differentlals for constipation and tenesmus
¥ Basic diagnostic pathway
¥ Treatment of constipation

Terminology:

¥ Constipation: Difficulty in defecating with the retention of faeces in the colon/rectum
Tanesmus:; Straining to defecate

Dyschezia: Ditficult defecation

Haematochezia: Bicod in fasces

Obstipation; Severe prolonged constipation refractory to conirel

L Y

Clinical signs:
v Tenasmus, dyschezia, haematoghszia
v Non-productive or minimal amounts of faeces passed

Bitferantials for tenesmus:

Constipation: Ses below

Anal gland disorders: See “Rectal and Perineal Disease"”
Urnary tract disorders: See “Urinary Tract Disease”

Rectal and peringal diseasse: See “Rectal and Perineal Disease”
Prostatic disease: See "Prostatic Disease”

Differantlals for constipation:

* Gastrointestinal Disease: * Extra-gastrointestinal Disease:

= Foreign body * Distary - bones

« Rectal neoplasia and polyps * Dehydration

v |diopathic {cats} — motility dysfunction = Drugs - oploids, diuretics, antacids, antiristaming
« Rectal strictures * Eleclrolyte abnormalities:

3 Hypercalcaemia, hypckalaemia
= Narrowing or compression of the color:
» Prostatic disease
» Reclal/perineal disease
» Sublumbar lymph node enlargement

*

¥ Pelvic canal narrowing (tratma, neoplasia,
malunion)

= Hypuothyroidism

= Neurological:
» Spinal cord disease
¥ Cauda equine syndrome
¥ Dysautonomla

*+ Aversion to litter tray {cats)

Constipation and Tenesmus
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+ Diagnostics:
¥ Watching defecation bahaviour
Bladder palpation, especially In cats to rule out obstructive disease
Rectal palpation {anal glands, rectum, prostate)
Neurological examination
Hasmatology, biochemistry and electrolytes
Radlographs:
¥ Confirm constipation, assess prostatic size, posman of colon (narrawing)
» Megacolon: Colon is »1.5 x width of L?
¥ Ultrasound of prostate/sublumbar lymph nodes
¥ +/-Colanoscopy to assess for strictures and intralurninal masses

NSNS

Feline constipation:
v Can be a result of or Isad to megacolon
¥ Megacolon is a syndrome of severe irreversible dilation and hypometility of the colon
v Two forms of megacolon:
» Dilation {idiopathic):

)

!
F
§
|

k s Most common form of megacolon approximately 70% of cases
| + Due to end stage dysfunction of the colon typlcally seen In older cats
s Likely dus to impalred smooth muscle function, bui possibly due fo slectrolytes abnomualitles
- + Rule out obstructive leslons
¥ Hypertrophy:

[ 3 + Secondary to outllow cbstruction: Pelvic narrowing, rectal strictures, !umours toreign badies

k! Traaiment;

3 Al Icam:

v Need to correct underlying dehydration and electrolyte imbalances
- v Correclion of underlying disease process
[ : Mild:
+v  Can trial faecal softeners/ laxatives and increased distary fibre
> High-fibre diets:

3 + Non-absorbabte and hydrophilic 2., Hills d @, Psylllum husk 1-4 Isaspoon PO BID-BID (e. g ot
: Metamucil ®} ] .
3 » Laxatives:

s Only in welt hydrated patients that are eating and drlnl{ing
; * Emoliients: Facilitate mixing of fat and water in colon, detergent action e.9. coloxyl S0
‘ = Lubricants: Coat fascas to decrease water absorption In colon e.9. Laxatone gel

« Osmotic agents: Non-absorbable sugars e.g. Laclutose 0.5mikg PO BID-TID, pulyelhylene
glycol 3350, % teaspoon PO BID

- « Stimulant agents: Create strong peristaltic action 8.9. Senokot, Biscodyl
l » Micro-enemas:

i * Warm water or normal saline with KY Jubricant 1:1
* Dioctyl sodlum sulfesuccinate 5-10 mL/small dog or cat; 10-20 mUmediwn sized dog and 20-30
mlflarge dog
b}
; = Microlax enema
i "« lactulose enema Smikg (cat) or 10mbkg (dog) of a 3 parts lactulose and 7 parts water

Constipation and Tenesmus
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» Severe:
v Correciion of fluld and electrolyta Imbalances
¥ Enema:

»

v vV Vvvyy

Typically, under gsneral anaesthesia

Commance antiblotic coverage

Manual evacuation of faeces via colonic irrigation

Can use warm tap water or isotonic safine

Can breakdown faeces: via abdominal massage or blunt instruments
May require mulliple sessions

» Recurrent constipation or megacclon:
v Correctlon of underlying cause if possible

v Medical:
» Combinatfon of laxatives, high fibre or low residus dists and prokinetic agents:
« Laxafjves:
o Lactulose 0.5mbkg PO BID-TID
o Polyethylene glycol 3350, % teaspoon PO BID
» Digtary management:
o Cantry low residue diats i high fibre diets do not work
o Encourage water drinking
o Wetfood rather than dry food
« Prokinetic agents:
o Cisapride 0.1-0.5 mg/ikg PO BID, 30 minutes before & meal, stimulates entire
gastrointestinal tract, may cavse vomlling and diarrhoea
o Ranitidine 2mg/kg PO BID, variable effact, cah be combined with cisapride
v Surgical:
»  If non-responsive to medical management then surgical assessment for subtotal calectomy or

correction of pelvic abnormalities, only if no megacolon exists

Constipation and Tenesmus
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; Cytology

- This chapter covers:

v The basic approach lo evalvating a smear

¥ Guids to identifying signs of neoplasia and ctassffication of the neaplasia
v Guide to detarmining between differant types of inflammation

v Baslc interpretation of iymph node cytology

;= General approach 1o evaluation of the cylology smear:

inflammatory

\ \
' d T,

[ Pyogranulomatous J | Malignant
-3
| Suppuralive Jr Eosinophilic | I_ Round Cell |

1
. | Epitheliail Cell |

IF ANY FEATURES OF A NEOPLASTIC PROCESS THENIT IS NEOPLASTIC
?

= Criteria of malignancy:
L4 When more than 4 critaria are present then usually Indicates malignancy

Mesenchymal Caﬂ

[

Criterta: [ " Description:
" Cellular:
: Anlsocytosls Variatlon In the sizes of cells
- Macrocytosis , Increases In the size of cells
Pleomorphism Variation in size and shape of a pariicular cell 'type’
[ 2 Hyperchromasia Increased amaount of plglinenlalionfsrainlng within the celi
) Nuclsar: S
4 Increased N/C ratlo Increases In the size of the nuclel compared fo the
cytoplasm -
" N Macrokaryosis Increases [n the size of the nuclel
1 Multinucleation Multiple nuclei are prasent
¥ Anigokaryosis Variation in the sizes of nuclal
Nuclear moulding The nucleus of ona cell Is moulded and distorted by the
) nucleus of another cal!
! Macronugcleoli Increases in the siza of the nucleoli {> than size of RBC)
J‘ Anisonuclecliosis Variation In the slze and shape of the nucteoll
- Coarse chromatin pattern The pattern of the chromatin pattern koks thicker/rougher.
Increased mitotic figures Mitotic figures are present {usually do not see)
1 Abnormal mitotls flgures Arrangement of the mitotic figures is abnormal, normally
. aligned like a clock face
x
|
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= Classification of neoplasia:

Epithellal tumours:

= "adenoma”, "carcinoma”, *adenocarcinoma”

» Cells are large

» Round or square shapad '

= Easily agpirated - get large clustars or rafts

= May be glandular in erigin ~ cyloplasmic vacuolas

Mesenchymal tumours (Spindla cell):

= “oma", “sarcoma’

= Calls are small/medium sized

s Spindla shape — more than one tapered end

« Difficult to aspirate — only get small number of celis

Round cail tumours:

s Cells are smal/medium sized
» Round shape
= Easily aspirated - get large numbers of ceills

Characteristics of different round cell tumours:

tymphosarcoma: = Large immature lymphocytic cells - larger than neutrophils
* Cytoplasm — minimal amount of basophilic (blug staining)
« Nugclei are large and round shaped

» Nucleoli are prominent

Mast cell tumour; » Cytoplasm — moderate amount, with distinct purple granuies
= Granules can be poorly granulated if they ate highly malignant
» Nuclel large round to ovoid

Histlocytoma: » Vary large cells

= Cytoplasm ~ large amount of pale basophlfic {blus staining)

= Nuglsi large are displaced to the sides and can have more than one
» Can appesar highly malignant - mitoses

Plasmacyloma: | » Nuclei are displaced to the sides “peri-nuclear clear zone" and have a coarse
chromatin pattern

= Cytoplasm — moderate amount of pale basophilic (blue staining)
= Fypically act benign

Melanoma: » Look like anything
s Cytoplasm — black pigment
= Mostly behave benlgn BUT if from nail bed or mouth = malignant

= Types of inflammatlon:
¥ If any evidence of necplasia = NEOPLASTIC

Type: : Characteristics:
Suppurative: . « Acute inflammation — >B85% nsulrophils, bacteria
Granulomatous: = Chronle inflammation —+ mostly macrophages +/- glant cell
Pyogranulomatous: * Mix of neutrophils and macrophages
= Forelgn body reaction, furunculosis, fungi
Eostnophllie: [- >10% eosinophils
* Allergic, fungal, parasites

Cytology
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« Lymph node cytology:

Normal Lymph Node:

» Mixed cell typss prasent
* >75% small mafura lymphocyles
 <25% medium to large lymphocytesiblasts, neutrophils, plasma cells, macmphages

Enlarged Lymph Node:
Reactive lymph node * Mixed cell population
hyperplasia: | = BUT increased number of macrophages, plasma celis,

immatura lyrmphocyles
s Smal! lymphocyles predominate cell type

tymphadenitia: = Increased number of ather cells types such as neutrophils,
Infiammation of the lymph macrophages and eosinophils
node

tymphosarcoma: - * Homogeneaous cell population
= Large immature cells predominate >50%
» +/- Mallgnant crlterla

Metastatic neoplasia: = Presence of abnormal cells within the iymph node
= Especlally wih carcinomas, melanomas, mast celi tumours,
bone marrow neoplasla

= Praparation of cytology spaciman:

Cytology



Dental Disease

» This chapter covers:

v
v
v

The basic anatomy of the tooth and the "normal bite™
Basle information on dental disease
Indications and mathods or tocth removal

» Toolh structure:

v

v

A Y

AN

Enamef;

> Formed at 8 weeks, after which ho mora IS mada, it waars away
Dentine:

% Bulk of tooth, thousands of tubes

Pulp: Nerves; blood vesssls atc,

Gum/bone/periodontal ligament — supports tooth

Sulcus: Measure for charts:

7 Dog: 3mm normal (&l slzes)

¥ Cat: Should not be able to measure anything {0.5mm) Is pathological
Camantum

Crown: Above gumn

Root: Below gum; 2 x size of crown

s Normal bite: 3 Elements of Normal Bite

v

v

Incisor scissor bite:

» Upper incisors just i front of Jowers and make contact (back edge of uppers):
» Ledge inside upper incisors for bottom teeth lo fit In

Canine position:

» Lowesi canine between uppar 13 and C AND no contact with either:
» Evenly spaced batween both — no pressure

Premolars interdigitate (if no interdigitation then abnormal):

» Most important —1ip of 1 in valley of cther 2 in opposite arcade

» Premelars should interdigitate with lower pramolars first

> LPMI~-UPM1-LPM2-UPM2..

Need all 3 corract for normal bite

« Malooclusions:;

v

Related to genetics of jaw growth (stops at 7-8 months):
» Ovarshot bite — Top Jaw outside lower jaw
¥ Undershot bite — Top Jaw within lower

= Dental formulae:

Dog: Cat:

Adult: » 42 tasth = |3/3; C1/1; PM4/4; M2/3 | » 30teeth = 13/3; G1/1; PM 3/2; M 1/1
« Upper: PM 2,3,4 — no upper PM1
o Lower:PM3and4 —-noPM1or2

B weeks « 28 teath = i3/3; c1/1; p3/3; m0/0 s 26 teeth = i3/3; c1/1; p3/2; m0/O
old: + All baby teeth (lose them at 3
menths); no adult teeth

s 6 weeks — NOT ALL BABY TEETH

ARE PRESENT

Dental Disease

65



+

L

(s

%@@ﬁqﬂlﬂ%ﬁ@@ VWWWH&W

v

Definitlon:
> Perlodontsl
. Glll"g“’a
Stages:
> Ginghvit
Heveﬂ"'
« Plaqué
- Pfecurs
» Periadontlt

Irevers!
nachﬂ"em and bone {i.e. loss of periodontal support) ~ desp packet

ad 10 1058 80% support before tooth loose

" Na
canlré
« itnotl®

» Advanced periodontitis:
vy calculus bulld up

s = cakified plague; mostly above gum. cosmatic — irrelevant to disease (except shows .

¢ Hea

. Ca'cu[u
lax €0

« Toof

h mobility with supporting bone loss >50%

; ) g
. v

Disease = diseasa of the supporting structures of looth:
perlodontal ligament; alveoiar bone

b:e inflammation of marginal gingival .
in sulcus — body reacts with WECs — oedema/swelling/i inflammation ul gums
or to periodontitis, so must treat ginglvitls

8 .
ble Inflammatian of ginglva and supra-alveolar lissue with loss of connective tissus -

at but not reversible

ose, scale under gums BUT need to get it ali out {ginglval flap}

control) -+ need to look under gum

Dental Disease



v Aetlology:
> Plaque:

» Adheres to all surfaces of testh ~ layers of bactaria; saliva; food particles — mineralized (with
calcium from sallva} to form calculus

« Anaerobic bacleria release cytokines which leach into tissue, this stimulates osteodlasts
{chronic inflammation} leading to thinning bone of socket

« Nged mechanical removal

v Home care advice: ]

» Prevention better than cure

» Brush teath (daily) = gold standard - finger brush; paste
« Quiside teath and Inside lowar {seth (hot spots)
» Not need to do inside cat's teeth {rough tongus)
Chew toys or bone substitules
Bones — biggsr the better (cow femur) ~ nat cut longitudinally as can break teeth
Dental diets
Toothpaste - not use adult human paste (use baby paste with low fluoride)

¥V VvV

* |ndicatiops for extraction;
v HRetalned deciduous teeth (especially canines):
3 Hard to get out as britite
> Roots stilf significant (like permanent teeth)

> Closas off entry for permanent teeth {will drift back fo right position if get them early) and not fit with
other jaw

v Supemumeiary feath;

» May or may not need lo remove — how is bite?
Periodontal disease

Majocelusion:

S

¥ Forbase namow canines, can manually distract canines with thumbs as the adulis emerge
» Do couple mins a day as when ptaying with pet

» Tipping of the tooth but not recommended until >8 months old

v Malpositioned teeth

v Broken testh:

> Dark spot = reparative dentine or hole = exposed puip/nerve

» Nerve/pulp exposed to bactaria WILL abscess (100%), must remove

> Extraction or roct canal therapy {replace intemal {ooth materiai with artificlat material)
v Oral neoplasia: See below

Teeth in fracture lines

Intarceptive orthodontics:

» e.g. Canine interlocked with incisor (undershot) — remove

L A A 2 A A A B A A A

AN

<

<

_——— A 2 2 2 B & B B
<
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. kil gus:

* Single rooted tooth

* Cut a)pithalial attachmaent (root tip pick) and break down periodontal ligament
(PDL

Inclmors: | " Hold position of elevatar for 20-60 sec {fatigue ligament) — keep goinig around

- until get raot tip pick to sit at 96°; repeat with bigger Instrument .

» Remove using extraction forceps — only when loose

» Ensura the root Is intact, tip is smoath and round: i sharp!]aggad, laft some
behindl

* Surgical extraction only

» Remova gingival collar — 0 can suture frash tissue

« Mucoperiosteal flap with wider base ~ lift periosteum so can reatiach to bone

= Burr away bone

» Ejevale as normal

= Remova upper canines {curvad) by rotating root tip outwards (towards tip of
nose)

« Sutura closed

= Saction Into single-rooted fragments

::::::"d s Need to know position of furcations

Teeth: * Remove gach fragment as single-rooted

= Sufure if needsd

_ Caninas:

= Pajnrelief;
« Reglonal nerve blacks: Glve before extraction ~ ses “Anaesthesia and Analgesla"
#» Mavillary block
» Mandlbular block
v Systemic pain relief;
¥ Opioids, NSAID's

Dental Disease



Dermatology

» This chapter covers:
¥ The basic approach to common skin lesions
¥ Diagnostic tests available .
¢ Guide to treatment of commonly seen conditions

« Common skin lesions:
v Pruritus
v Alopecia
v Scale, Crusting and Depigmentation
v Nodules

=« Pruritic darmatitis:

« Pruritic dog: Fiea allergy darmatitis and atoplc dermatitis (90%)
s Pruritic cat: Flea allergy darmatitis {80%), lood aliergy dermatitls (fish proteln) {25%}

Aliergla: « Flea allergy dermatitis (FAD):

3 Pruritus: Dorsal lumbosacral, base of tall, inguinal and axillar reglon, ventrurmn
= Atoplc dermatitis:

» Pruritus: Axibas, ventrum, inguinal, perineum, face, feet, ears
» Food allergy dermatitis:

¥ Pruritus: Axillag, ventrum, inguinal, perineumn, face, feet, ears
1 = Mosquito bite hypersenaitivity:

» Prurlius: Ulcerative crusting on nose, pinnae
_» Contact dermatitis:

> Pruritus: Veniral reglons - Axillae, ventrum, ingulnal, pefineum, chin, feat

Parasitic: * Flea allergy dermatitls (FAD):

» Pruritus: Dorsal lumbosacral, base of tail, Inguinal and axillar reglon, ventrum
» Demodecosis:

» Localised: Face and forelegs

» Gaeneralised: Anywhare over bady
= Sarcoples mange (Scables):

¥ Face, sars, elbows, ventrum, hacks

8acterial: * Surface pyoderma:
» Pyotraumatic dermatitis (hot spot) — ustally due to an underlying allerglc disease
» Skin fold pyoderma: Lip and facial folds, any skin fold, around vulva
= Supericial pyoderma:
> Epidermal collareties and targs! lesions also papular-pustular lesions
» Deep pyoderima:
¥ Furunculosis (deep skin bolls)
* Abscess/cellulitis
« Atypical:
» @erman shepherd pyoderma callulitis

Fungal: * Malassezia dermatitls:

# Pruritus; Ventral areas, ear and fest, perianal area
« Dermatophytosis:

¥ Pruritus: Face, ears and feet

Dermatology-




B
s Alopecia:
] Pruritic alopscia:
4| * Dus to secondary trauma - scratching and rubbing
‘[ » See"Pruritlc Depmatitia" akove for differgntials
L Non-pruritic alopecla:
= immuneloglcal: * Neoplastic: . = Hormonal:
11 RARE ¥ Dus to parangoplastic ¥ Bllateral alopecia
_ syndrome - hormone » Friction areas
- secreting » Hyperplgmentation
= Drug eruption = Sertoll cell tumour * Hypothyroldism:
"1| * Juvenlle cellulitis = Granulosa cel! tumours » Dull poer coat, poor ragrowth
{Puppy strangles) ¥ Hyperplgmentation
| ;| * Penphigus follaceus » Recurrent skininfections
* Lupus erythematosus = Hyperadrenocorticism:
1 ¥ Alopecia with thin skin, comedones,
;_ hyperpigmentailon +/~ cakinosls cutis
v Hyperestrogerilsm:
? > Dua to cystic ovaries, granulosa cefl tumours,
sertoll cell tumours
r » Myperpigmentation, linear preputial dermatitis
.\ (male}, enlarged nipples T
| . > Bone marrow supprasslon, aplastic anaemla
7 " Scale, Crusting and Depigmentation;
o Pruritic scaling and crusts: ) B T
- | + See "Pruritic Dammatltis” above for differentials
. Non-prutitic, palnful with system signa of lliness: -
» Lupus Erythematosus: » Pemphigus group:
+ | » Systemic: » Pemphigus foliaceus: )
» Ulceratlon, depigmaentation, scale crusting | ) Pustules, supericial eroslons, scale and crusts
) and alopecla » Facial (bridge of nose, muzzle, periosular, pinnag),
7] » Systemic clinlcal signs footpads, scrotum ‘
. | = tscold: | » Pemphigus erythematosus: o o
“] » Scale and crust and deplgmantation » Crusting, scals, vesicles and pustules -
» Noseonly » Face, ears and dorsum of nose
(| » Due tosunlight activation of ardl-DNA '
; antibodles
v Nodules:
1 | Single nodule; - Multiple nodules; Nodule with dralnage tracts: - -
= Neoplastic » Neoplastic « Severe bacterial Infections
Hhe Demmatophyte karion » Severa infaction . * Fungal Infection
= Abscess » Sterile inflammaltory e.g. Urticaria| = Forelgn bodies
3 | + Sterile Inflammatary * Mycobacterial infections * Abscesses
i » Mycobacterial infectlons
A
1
I
¥
i
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Diagnostics tests:
Flea comb
Skin swab: R
v Racurrent skin infections and desp pustular fesions

v Samples from the deepest parts of leslons or from aspirates of pustular lesions to reduce suface
baclarial contamination N

Skin scrape:

v Buperiicial; Scables and other superficial mites

v Deep: Demodex mites

Sicky taps impression and stain: Bacterla, yeast and dermatophytes
Hair pluck (Trichogram}:

v Microscople examination: Dermatophytes and demodex

v Fungatculture: Dermatophyles

3 If uging in-house culture mediums, then must confirm fungal growth under microscope via sticky
tape impression looking for macroconidia

Woads lamp: Dermatophyles (only occasionally)
Blopsy:
v Punch {4, 6, Bmm) or wedgs:
» If superdticlal lesions no surgical preparation can disrupt histopathology
¥ If en-bloc resections or fissue cultures, then surgical preparation is required
v Send to histopathology, +- culture
Blood tests:
v Total T4
v Baseline hormones (cestradlol, progasteronas, testosterone)
Food trial {if not seasonal); Food allergy
¥ Elimination diet 6-12 weeks - .g. Hills Z/D®, kangaroo and sweet potato ele,
Allergy testing (aftar food trial): Atopy
v’ Combination of both IgE seralegical and Intradermal skin testing
v Previous conticosteroid exposure:
» Injactable corticosterold: Wait 6-8 weeks after (6 months for depomedrol)
» Oral corticosterold: Wait 4 weeks after
» Oral anti-histamines and topical steroids (including eye and ears proparations): Walt 2 wesks after

Xreatment of specilic diseases:
Bacteral skin infections:

¥ Usually secondary and therefore must ireat the predisposing disease process
¥ Pyotraumatic dermatitis (hot spols):
¥» Featurss:
« Acute onset superficial bacterial infection
+ Secondary to fleas, atopy, food allergy

» Trealment:
¢ Clip and clean {soapy chlorhexidine) — allows air exposure and proper treatment and
monitoring

+ Caphalexin 22mg/g PO BID for 20 days if secondary bacterial infection
+ Chlorhexidine shampoos
+ Toplcal antibiotic and sterclds preparations

¥ Skin fold pyederma:

» Foalures:

« Usually lip and facfal folds, but any skin fold a.g. vulva
+ Treatment as for pyctraumatic dermatitls
o+ Treatment for secondary malassezia infection

Dermatology
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1
[ i ¥ Superficial pyodermatiolliculitis:
» Features:
: * Subcomeal collarette and target lesions
[ : *  Falliculitis: Erythematous papular, pustular lesions
i » Treatment:
« Cephalexin 22mg/g PO BID for 20 days if secondary bacterlal infaction
* Chlorhexldine shampoos
[ * Prednisolone as required
¥ Deep pyoderma:
» Features:

[ + Single or muliiple boils
, »  Treatment:
* Require biopsies and sampies sent for cuur® and sensithity
+ Antiblotics based on culture and sensitivity, 1o at least 1 week after resolution of lesions (muld
take up 10 12 weeks)
I ' Acrai lick dermatitis (Lick granuloma):
v Features:
¥ Focal thickenad ulcerative lesion
= » Typically, on dorsal aspects of lower fore and hindlimbs
[ ' » Primarily psychaloglcal or secondary to infections (bacterial, fungal), localised iraumararthritls
LS » Aetiological tocal lesions e.g. Pyoderma, wounds, cauld have underlying arthritis/pain
¥ Treatment: -
-y » Depends on underlying causa
: » Provention of access: E-collars
J " » Antiblotics depends on biopsy and culiure results, duration of course until lasion resolves
» Psychotroplc drugs: Fluoxetine img/kg PO SIP
r » +/ Naloxone: Theory is that licking releases an opiold type compound that Is addictive

: * Fleaallergy dermatitis:
i ¥ Features:

# Pruritic regions: Dorsal lumhosacral, base of tafl, ivguinal and axillar reglon. ventrum
1 ¥ Treatment: :
| » Eradicate fleas (lreat all pets): Integrated flaa conirol impartant :
3 » Insect growth regulator and adulticides used cOnCUFfGH“Y comblned with environinenital flea ‘Z_ .
control, see “Parasitic Disease" '
*  E.g. Monthly spot-onsftablet glven forinighty, flea bombs, fence off, spray shady dirt areas; Blc.
Short caurse of pradnisolone 0.5mg/kg PO BID tapering off
Cephaléxin 22mg/kg PO BID for 20 days if secondary bacterlal infection
Appropriate shampoo: Chlorhexidine {bacterialh miconazale (fungal), oatmeal
. Coat to slop itching and raduce secondary (rauma
' v Treatment faitura:

¥ ¥ v w

B ¥ Gould be a combination of the following factars: Not reating all pets, incorrest use/application. ol :
anti-liea products, frequent swimming/mbathing, inlroducllon of a new source of fleas {new petsj,
poor environmental control .

['W = Atoplc dermatitls:

¥ Fealures: .

Suspect primarily Type 1 hypersensilivity to “Inhaled” allergans combined with skin barrier deiecls

Depends on underlying cause, typlcally seasonal but can bs year around

Age of onset 1-3 years

; Pruritic regions: Generalised prusitus but typically axillae, ventrum, inguinal, perinsum, lace, feet,

=] ears

Dlagnosis based on elimination of all other causes of pruritus — parasites, Infections

{bacterialdungai} food allergy

k3.

[ 1
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»

IgE serological and Infradermal skin testing is used to identify which allergens to Include in
avoldance and desensitization therapy but not to confirm diagnosis

v' Treatment:

»

>

Implemant strategies to avold exposure io allergens Identified by IgE serological and Intradermal
skin testing

Treat secondary infections: |
+  Cephalexin 22mg/kg PO BID for 20 days it secondary bacterial infection
s Chlorhexldine shampoos
+ See “Malassezia dermatitis® for treatment of concurrent fungal infections
Anti-inflammatory therapy:
« Corlicosterold topical creams and sprays {or [ocalised therapy
*  Pradnisolone:
o Short term: 0.5mg/kg PO BID tapering dose
o Longterm: Intermittent low dose (e.g. 0.25 ~ 0.5mg/kg PO twice a week)
¢ Cyclosporine:
o Smg/kg PO SID until at least 50% reductlon in seveqity then taper
o Thaerapy is fifelong: 1/3 require SID, 1/3 requira EOD, 1/3 ance-twice/week
Improve barrler function:
» Omega 3/6 fatty acids: Fish il 100mg/kg PO SID
+ Shampoosfotions: Oatmeal, Alpha Kedi bath oil {10mlin 1-2L)
= Commerclal diets high In essential fatty acids
Allergen desensiization therapy aka Allergen-spacific immunotherapy:
* 1/3 do really good, 1/3 better, 1/3 do net respond
s Cantake longer than 6 months to sae sffects

= Pupples/kittens with allerglc skin disease:
v Features:

»

Allergy testing: Nat generally recommended lor dogs under 12 months old as allergy profile may
change after 12 months

¥ Treatment:

>

Y VY VY

Conlicosterolds: Try to use spasingly - topical betier than systemic
Omega 6 olls: Fish oil 100mg/kg PO SID, oil sachets
Antl-histamines

Cyclosporine: Generally, not recommanded for dogs under 6 months

Dietary trial: Hypoallergenic diets are generally too low In protein for growth, can supplement with
noveal protein and balanced calclum powder (e.g. 500gm of meat needs approXimately 1 x
teaspoon of balanced calcium powder « MUST chack with dietician)

» Contact allergy:

¥ Fealuras:
» Type 4 hypersensitivity, typically non seasonal cccurrence
» Prurltlc reglons: Ventral reglons - axiflae, ventrum, Inguinal, perineum, chin, fest
¥ Treaiment:
7 Prevention of contact to with allargic source for a minimum of 2 weeks {o determins relationship
»  Skin suits or boots '
¥ Topical corticosteraids
» Cephalexin 22mg/kg PO BID for 20 days if secondary bacterial Infaction
» Prednlsolone 0.5mg/kg PO BID tapering dose if extensive

= Food allergy:
v Fealures;

»
I
»

Type1 and 3 hyparsensilivities, raqulires at least sgvaral months of exposure to the proteln
Can be a cause of allerglc skin disease in dogs younger 8 months old
Uncommaon, non-seasonal prurius
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»

Pruritlc regions: Axiltas, ventrum, inguinal, perineum, face, feet, sars

» Dontalways have to have gastrointestinal slgns {(vomiting and diarrhoea)

» Poorly responsive to stercids
¥ Treatment: .
» Elimination diet for a minimum of & weeks but up to 10 weeks - e.g. Hills Z/D®, kangaroo and
sweet potate ete,

» Conflrm diagnosis by rechallenge with a single proteins source for at least 2 waeks

» Repeat this process for all major protein types, one proteln source ata time

» Treat secondary bacterial infections, Cephalexin 22mg/kg PO BID if indlcated

¥ Long term management with a diet that does not cantain the oflending prolein

* Urticaria and anglosdema:
v Features:

# Clinical manifestation of a cutanecus hypersensilivity reaction

» Angloedema is usually seen as swelling of the face

» Urticaria sean as raised wheals can be localised with only few lasions or generallsed with hundreds
of lesions all over the body

»  Usually caused by vaccine ar drug administration, insect b|tes ingested allergens (proteinsfocd *
additives), contact with plants

» Canalso be an early indication of other diseases ~ bacterial infections, mrtes {demodex), neoplasia
{mast cells)

¥ Treatment:

?  If mild and not showing systemic slgns of anaphylaxis then treat as below, but If showing signs of
systemic involvement then i.e. Pale mucous membranes, collapse, vom Ithg and dlarhoea,
braathing difflcultly then see "Shock and Anaphytaxis”

» Coricostaralds:
= Single injection is usually enough, dexamethasone 0.2mgkg SC/IM or prednisolone sodlum

succinate 2-10mg/kg IV if sevare

> Antl-histaminas:

+ Single Injection diphenhydramine 2mg/kg IM or chlorpheniramine 0.5mgikg IM
* Can send home with a short course of cral antl-histamines if severe for & days

* Dermatophytosis:
v Features: '

»
»

Funpat spacles: Microsporum, Trichophyton
Pruritic reglen: Face, ears, feet or generalised

¥ Treatment:

B
>

Best it use a combination of topical, systemic and anvironmantal lrealmsnts

Topicak

* Miconazole shampoo SID on spots or bath twlce aweek

= ‘Clipping coats will remove Infacted halrs that act as fomites and improve efficacy of toploal
therapy

*  Must use with systemic therapy

Systemie:

= QGrisaofulvin 50mgkg/day PO divided (micronized) or 15mglkg/day PO divided
{ultramicronized) with a fatty meal )
o Notwith FIV posltive, pregnant or young animals

* [iraconazole 5-10mg/kg PO SID

Environmentak T

= Main source of re-Infection '

* Cloan fomites and bedding in 1:10 bleach solutlon

= Vacuuming and mopping {1:100 bleach)

Dermatology
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» Malassezia dermatitis:
v"  Fealures; .
> Secondary to predisposing factors include allergy, keratinising defects and hormonal abnormalities
> Pruritic regions: Ventral areas, ear and feel, perianal, periocular, perioral areas
¥ Treatment:
»  Miconazole shampoos SID,on spots or bath twice a week
» Systemic infections:

>

»  First line: Ketoconazole 5-10mgkg/day PO SID for dogs. traconazole Smg/kg PO SID for 4
weoks for cats

= Second line: ltraconazole 10mg/kg PO SID for dogs, Fluconazole 2.5-10mg/kg PO SID for cats
Concurrent bacterial infection: Cephalexin 22mg/kg PO BID

= Insectarachnid;
v Features:

»
»

Mosquito: Ulcerative crusting on nose and pinnae
Segasonal

v Treatment:

»
?
»
%

Keoep insida for 2 weaks

Anti-histamine; Chiorpheniramine 4mg/kg PO BID

Corticosteroids: Dexamethasone 0.2mg/kg SC +/- pradnisolona 0.5mg/kg PO BID tapering dose
Insect repellents: E.g. Advantix® (not in cats)

¢+ Mites ~- Demodex:
¥ Fealures:

»
»
»

>

Locaiisad: Usually <1 year old, facal leslons affecting face and forelegs
Generalised: Entire body area or > 5 focal lesions

If puppy/young (3 - 18 months) and low grade and localised can treat with topical product e.g,
Advocate® and re-assess, majority rasoiva without treatment

If adult then MUST investigate for underiying causes for generalised adult onset demodscosls as
can indicate underlying Immunosuppressive disease e.g. Hyperadrenocorticism, hypothyroid,
lymphoma

v Treatment:

»

»

»

* Mites ~

Amitraz (0.025-0.05%) washes:

+  Waekly washes (use half strength for <Gkg)

¢ Clipping and combined use with antibacterial sham po‘GS {to remove crusts} to improve eflficacy
+  Side effacts: Sadallon, hypotension and sudden death .

* ANTI-DOTE: Antisedan @ {atipamezole) or Revarsing @ {yohimbine)

Ivermectin (off-labe):

+ Dose al 300-600ug/kg PO daily, start fow end at £0ug/kg and slowly increase dose to 300ug/kg
by 50pg/kg evary couple of days

« BEWARE foxicity can occur <600ug for any breed but Gollie related breeds ars more
suaceptible. Recommended to iest for ABCB1-1 gene mutation before use

Retesting: Repeat skin scrapes at 4 weeks, discontinue treatment after 2 negative skin scrapes a
fortnight apart

Concurrent pyoderma MUST be treated - systemic antiblotics are indicated for at Ieast 4 woeks,
can also use antimicroblal shampoos {e.g. chiorhexidine)

Avold prednlsclons even If recelving treatment for mites - use antibiotics to resslve concurrent
infection to reduse clinical signs

Sarcoptes:

¥ Fealures:

>
>

Highly infectlous .
Pruritic reglons: Face, ears, elbows, ventrum, hocks

¥ Treatment:
»  Selamectin 6mgikg (off label):

Dermatology n



[ 1 *  Applisd toplcally every fortnight for 3 treatmants
» Amiiraz {0.025-0,05%) washes:
+  Waeekly washes {use half strength for <Skg)
* Clipping and combined use with antibacterial shampoos {to ramave crusts) to lmprove eﬂlcacy
* Side effects: Sedation, hypotension and sudden death
e ANTI-DOTE: Antisedan ® (atipamezole} or Reversine ® (yohimbine)
»  Ivermactin at 200pg/kg once then 200pg/kg PO twice per week for 4 waeks

3 +  Beware toxicity can occur at any dose in any breed but Collie related breeds are more
' susceptible. Recommended to test for ABCB1-1 gena mutation belore use

» Must treat all animal that are In-contact even If asymptomatic
» Must clean/change all animal bedding and possible fomites
4" Immune-mediated (pemphligus, lupus):
v Faatures;
i » Systemic lupus:
+  Ukeration, deplgmentation, scale crusting and alopecla
+  3ystemic clinical signs
» Discoid lupus:

! \
[

L

;i +  Scale and crust and depigmentation
*  Nosa only
.- +  Due to sunlight activation of anti-DNA antibodies
. > Pemphigus follaceus:
i *  Pustules, superficial erosions, scale and crusts
. *  Faclal (bridge of nose, muzzle, periocular, pinnae), footpads, scrotum

1 » Pemphigus erythematosus: '

‘ »  Crusting, scals, vesicles and pustiles

o *  Face, ears and dorsum of nose

¥ Treatment:

3 # Immunosuppressive doses pradnisolone 1mg/kg PO BID until resclution, then tapering 20% evary
: 2 weeks while monitoring for relapse

3 » Cephalexin 22mg/kg PO BID for 20 days if secondary bacterial infection

» Long term control can use Azathioprine 2mg/kg PO SID until remission than 0.5mg/kg PO EOD
monitor for bone marrow suppression and hapatoxlclty

1- Solar dermatitls:
) ¥ Treatmsant:
» Exclse dysplastlc skin
»  Topical steroids
: ¥ 30+ sunscreen
i Neoplasia:
v Treatment:
» Surgical excision +- chemotherapy

7[ ? Dermatology
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Dermatology — Feline

1+ This chapter covers:
¥ Tha basic approach to commen skin lesions seen in cats
v General diagnostic pathway

& Pruritic Dermatitis:

v Diagnoslic challenge: Cats are cloget scratchers and lickers — difficult to determine # have been licking
and seratchlng themselves or not

¥ Causes of pruritus: Flea allergy dermatitis (60%)}, Fish protein allergy (30%), Atopy, taline eosincphitic
granuloma complex, mites {10%)

* Common clinlcal presentations:
v Felins sosinophllic granuloma complex
¥ Bilaterally symmetrical alopecla
v Head and nec¢k pruritus
v Faline millary dermatitis
v Nodular lesions

* Diagnostics:
v Sea *Dermatology” for diagnostios tests:

rF_eIIne eosinophilic granuloma complex:

= Faatures: * Regions; s Causes:
» Aliresponsive to corticosteroid| > Abdomen » Flea allergy dermatilis
treatment +/- pruritic ¥ Inguinal ¥ Food allergy
» Axilla » Feline atopy
indolent ulcers (Eosinophilic 7 Interdigital spaces » Mosquito bite
ulcer): hypersensitivity
» Onlip from constant licking » Differentials:
due to altergy #» Neoplastic skin diseases

» Granulomas
Eozinophiiic plagues:
¥ Single/mutiiple red round/oval
lesions +/- ulcerated from
constant licking due to allergy

¥ Abdomen, groin, interdigital
area and inner thigh

Eosinophiiic plaques:
¥ Llnear granuloma

* Dlagnostic pathway:
» Histology of lesions: Ecsinophilic plague
¥ Conirol predisposing factors:-Bacteria/parasites, manage with anti-parasitic and antibiotics
» Start on cortlcostercids
» Institute flga control program: Patient and all other pets, environment
If unresponsive to coricosterolds and flea control program
Institute food allergy trial (8 — 10 weeks):
* Complete rasponse: Diagnosts = food allergy -+ confirm with re-challenge dlat one avery 2
waaks to Identlfy which proteins it is caused by

» Parlial or no response; Not food allergy therefore another allergy e.q. feline atopy or [diopathic
sosinophilic granuloma complex

v v
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Bilaterslly symmetrical alopecia:

= Manifestations: s Differentlals: s Causes: )
» Halir loss on all flanks » Psycogenic alopecla (pruritus » Flea allergy derrnalltls
with main ¢clinical signs Is unresponsive to » Food allergy
pruritus corticosteroids) » Faline atopy
» Neurodenn;tiﬂs {pruritug » Mosquito bite hyparsensﬂlvhy
unresponsive to :
corticosterolds) : g:;'::{:;g:ﬁi’i's 1 pru
» Idiopathic feline symmetrical opecia - pruriiug
alopecia desplte corticosterold therapy

s Dlagnostic pathway:
» Perdorm a skin scrape, hair pluck, woods famp +/~ culture - rule out dermatophytosis
» Follow diagnestic procedure for Eosinophilic granuloma complex
» Rule out hypersensitlvities as it is the most common cause of bllateral symmoetrical alapecla

Head and neck pruritus:
" Manifestatlons; * Reglons: » Causes;
» Mild alopecia and erythema » Forahead » Parasites:
to erosive, ulcerated or » Periauricular areas » Notoedric mange (Nolosdres cath
Crusted lesions on » Pinnae » Olodectic mange (Otodsctes

» Head and neck cynofis) )
« BDemeodecosls (Demodex gatol/cat) |.

> Allergies: FAD, food allergy, atopy,
mosquito bite hypersenstivity

¥ Infections: Dermatophytosls

» Autoimmune: Pamphigus foliaceus

» Psychoganic disorders

* Diagnostlc pathway:
» History and ganeral physical examination: Fleas, flsa dirt, food history
» Perform a skin scrape (deep and superficlal): Mites, sae “Dermalolegy” for treatment
» Halr pluck and skin scrape, woods lamp and culturg: Dermatophytosis, sea "Dermatology” for
treatment

¥ Follow diagnostic procedure faor sosinophilic granuioma complex

Feline mlliary dermatitls: ’ ‘ I
* Manitestations: » Causes: L
» Erption of crusting papular ¥ Allergies: Fiea allergy dermatitis, food allergy, atopy
lesions » Parasites:
" Regions: - ¢ Notoedric mange (Noraedras cati)
» Back, lumbar, hindimbs and « Olodectic mangs {Olodecles cynotls)
neck — leading 1o alopecia, + Demodecosis {Pemodex gatovcath

excoriation, d pruritus
orusts and pruiu » Cheyletieliosis {Cheyistialla blake)

¥ Infections: Dermatophytosls, pyodarma.

» Nutritiona! disorders: Essential fatty acid dallelency
» |diopathic disorders

¥ Neopiasia = Mast cell fumours

* Dlagnostic pathway:
» History and genieral physical examination: Fleas, flea din, food history
» Perform a skin scrape (deep and superficial): Mites, see “Dermatology” for freatment
» Hair pluck, skin scraps, woods lamp and cultura: Dermatophytesis, see *Dermatology” for treatment
» Slicky tape Impressions: Pyoderma, mites, sea "Dermatology” for treatment
» Follow diagnostic procadure for sasinophilic granuloma complax

Dermatology — Feline




Nodular isslons: . 3
Singie noduls: ) Multiple nodules:. Nodule with drainage tracts:
» Neoplastic = Neoplastic : = Abscess {most common)
« Sterlle Inflammatory = Sevare Infection s Severe bacterlal infection
s Abscess * Sterile inffammatory * Fungal infection
= Mycobactatial = Forefgn bodies
= Mycobacterial

+ Diagnostic pathway:
» History and general physical examination:
» Biopsy of lesion and send for histopathology and culture and sensitivity (include mycobacterial}

¥YVY VVY

YV ¥ VY

»

¥ Vv ¥

>
>

>

>
»
»
>

>

»
>
>

Couses;

» Altargles:
v Flea allergy dermatitis:

Hypersensitivity to flea saliva

Any age/sex

Moderate-sevare pruritus

Respansive ta corticosterolds and flea control program

Dlagnosis: Clinical signs, 1leas and flea dirt, response to corticosteroids and flea control

v Food alfergy:

Immunolegical reaction to focd proteins

Any age/sex but Burmese and Siamese - predisposed

Mild to severe pruritus, +/- gastrointestinal signs (vomiting and diarrhoea)
Variabla response to corticostarclds

Diagnesia: Food elimination trial for 8 weeks (e.g. Pork, lamb and potato, sweat potato OF Hills
ZID®)

v Atopy:

Hypersensliivity to snvironnental allargens {dust mites > pollen, moufd}
Starts 6 months to 3 years
Modsrate to severe pruritus also +/- rhinitis, corgh, dyspnoea (asthma)

Diagnesis: History, clinical signs, response o corticostercids and elimination of other allargles
{food and fiea allergy dermatitis)

¥ Mosquito bite hypersensitivity:

Papules, crusting, swellings on nose, pinnae and periguticular regions
Diagnosis: History {mosquitos), clinlcal signs, response to cortlcosteroids

= Paragites:
v Notoedric mange {Noloadres cat):

Crusted papules on head and neck — front and back loes, perineurn -+ excorfations, alopecla and
crusts

Diagnosis: Skin scrapings (mites/eggs)

¥ Otodectic mange {Ofodectes cynolis):

Olitis externa, dry waxy secretions (amber to black)
Crusted papules in ear canal
Diagnosis: Mitas visualised with naked aye or magnification In ear canat or In wax, skin scrapings

v Demodecosls (Demodex gatoi/cat:

Lecalised skin leslons on face (around sars, eyes and chin) and neck
Generalised skin lesions on trunk and limbs, can indicate systemic iliness
Alopecia, erythema, scaling and crusts and pruritus

Diagnosis: Skin scrapings {mites/eggs), hair plucks

Dermatology - Feline
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v Cheyletisllosls (Cheylatielia blakei):
» Crusted papules on back
» Diagnosls: Skin scrapings {mites/eggs), halr pluck, flea comb and sticky tape Impresslons

= Psychogenlc alopecia:
v Pruritus despite conlicostercld therapy

v nfectious:
v Superileial feline pyoderma:
» Localised alopecia, +/- erythema, papules, pustules, eroslons, ulcers and crusts
» Primary rare In cats, usually secondary to aliergies, mites, systemic diseasa (FHV) or
immunosupprassive therapy
» Diagnosls: Impression smears and sticky tape impressions
¥ Dermatophytosls (Ringworm): Microsporum canis
» Highly contaglous, atfects face, head, neck and limbs +/- trunk
» Leslons: Locallsed or diffuse, alopecla, erythema, scaling, small crusted papules (mlliary
darmatitls)
» Diagnaosls: Fungal culture, skin scrape and halr pluck, woods lamp {50%)
¥ Mycobacterial: Mycobacleria fortuitum, chelonel, smegmatis
» Non-healing ulcerated nodules with flstulas tracts
» Abdominal and inguinal reglons usually
» Dlagnosis: Biopsy: Histopathology and culture and sensitivity (myccbacterial)

Daermatology ~ Feline



Dilarrhoea and Haematochezia

s This chapter covers:

¥ Ganeral features and differentials of small and |args intestinal diarrhoea
v Diiferentials for hasmatochezla and protein losing enteropathy
¥ Basic dlaghostic pathways
v Empirical management of dlamhoea patlents
v Treatmant for specitic conditions
= History:
¥ Duration?
» Acute or chronic
¥ Any weight loss, vomiting, blood in diarthoea, lethargy?
> Determine the severity
v Description of diarrhoea?
» Detarmine if small or farge intestinal, both
v Dlet history, vaccination, deworming, concurrent medication?

» Determine the possible cause

Diarrhoea;

Small intestinal:

Largs intestinal:

Features:
= Increased faecal bulk/water
= No straining

Features:
» Small amount of faoces
* More freguent

= Projectlle a Palnful strafining
* Melaena = Mucous
* Not urgent “ Fresh blood
Mixed bhowel:

* Increased faecal bulk/watar

» Straining

= Fresh blood

* Mucous

= Not urgent

Diarrhoea and Haematochezia
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Small inteatinal:

Agute: Chronle:. -
« Gastrointastinal diseass; * Gastrointestina) disease;
» Dlet: » Dist:
» Indiscretion * |Intolerance
¢ Dietchange » Hypersensitivity
» Parasltes: » Infectious:
+ Hookworm, roundworms, Glardia and + Parasies: Hookworm, roundworms,
Coccidia Giardia and Coccidia
» Viruges: * Bacterial infection: Antiblotic responsive

enteropathy (S1BO), Campylobacter,
Clostridia, Salmeneslia
» Fungal: Histoplasmosis and Pyitriosls
» Infiltrative:
+ |nflammatory bowel dissase

+ Parvovirus (commaon in dogs, rare in cats)
» Corohavirus, rotavirus
» Bacterial:
+ Food polsoning
s Campylobacier, E, Coli, Salmonella,

Clostridia = Lymphanglesctasla
» Toxicity: » Neoplasia-lymphoma, adenocafcmgmg
* Drugs (NSAID's) » Bread related enteropathy (German
Shepherds and Basenjlsy )

+ Organophosphates

» Hasmaorrhagic gastrosnteritls » Structural chstructions:

« Foreign body/intussusceptions

» Structural cbstructions: ’
. -tjagtrointestinal disease:

» Forelgn bod -
g y ¥ Pancreaatic disease:
¢ Infussusceptions Parcreatils
L]

- Extrg-gagtrgjnlgsﬂgal disease; ;
» - Exocrine pancraatic Insufficiency

» Pancreatic disease: N
» Lverkidney disease

+ Pancreatitls 8 | obslructions:
» Exocrine pancreallc insufficiency e s uclions:
» Foreign body

» Liver/kidney disease ’
¥ Hypoadrenocorticlsm * , Intussusceptions

¥ lschasmilc: » “Volvulus
s Anything leading 1o shock or ischasmla of | > Endocrine:
the GIT e.g. Haat stroke + Hypoadrenocorticism
+ Hypedhyroidlsm (cats)
Large lntestllnal‘:
* Infoctlous:

¥ Parasites: Whipworm, ann'chomanas, prtosparidia
> Bacterial: Clostridia
» Fungal: Pythiosis, Histoplasmosis
* Dlet:
» Fibre-deficiency
» Food Intolerance
¥ Indiscrefion
* Infiltrative:
» Inflammatory bowel dissase
» Lymphangiectasia
» Neoplasia - lymphoma, adenccarcinoma)
* Structural obstructions:
» Foreign body
» intussusceptions
« Strictures

Diarrhoea and Hasmatochezia




= Causes of haematochezla:

v
v

AN

NN s

Inflammatory - inflammatary bowel disease, histiocytic ulcerative colitis (boxers)
infeclious;

» Parasites; Whipworm, hookworm, Giardla
» Bacterial: Clostridia ’

¥ Viral: Parvovirus

» Fungal Histoplasmosis, Pythiosls
Neoplasia:

» Lymphoma

» Adenocarcinoma

Trauma and coagulopathy

Haemorrhagic gastroenteritls

Ansl gland disorders

Diagpostica;
s of diarrhoea/haematochezia:

Goneral physical examination and rectal examination
PCVITP

Coagulation testing if haematochezla

Faecal smears and faecal floatation:

» Assasas for parasitic causes

% Stainsd; Normal bacterlal population is mixed, uniform population is abnormal, farge spore forming

gram pasitive rods (clostridia — look like “safety pins”)
» Wat preparatlon: Assess for motile bacteria (shoot through the field)
Giardia ELISA tast
Virus testing:
» Parvovirus/coronavirus antigen test

» Indications for further dingnostics:

v

A L N N

A N U N

Hypoproteinaemia (DDx: protein losing enteropathy/nephropathy, liver disease)
Anasmia

Systemic signs of illness and abdominal pain

Reoccurring after symptomalic therapy

Oldar animatl

Polyphagia, steatarrhea

Walght loss

Palpable abdominal or rectal abnormality

Other dlagnostics for chronlc dlarchoeathaematochezia:

Blochemistry and hasmatology, urinalysls

UP:C ta rule out extra-gastrolntestinal causes of hypoprotelnasmia

Total T4: Hyperthyroldism

Trypsin-like Immuncreactivity: To assess for exocrine pancreatic insufficiency

FIV and FelV

Imagary:

» Radiography

» Ultrasound +/- aspirate

Serum folate:

» Dacreased can be duse to Jejunal abnonnalities leading to malabsorption of folate
» Increase can be consistent with increased bacterial population e.g. Bacterial overgrowth

Dlarrhoea and Haematochezia
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¥ Ssrum cobalamin: i
» Decreased can be due to #eal abnormalities leading to malabsorption of cobalamin

» Important in feline chronic gastrointestinal disease as supplementation can Improve clinlcal
outcomea

v Endoscopy and mucesal biopsy
v Laparotomy and full thickness biopsy

Treatment accerding to clinlcal signs:

Acuts and not severe, systamically weli:

= Symplomatic treatment:

Diet change to novel or hydrolyzed diet

Smaller meals of increassd frequency

+/- Fenbendazola S0mg/kg SID for 5 days

+- Antibiotics if lerge breed or suspecting antiblotic responsive entarapathy
» Melronidazale 10mg/kg PO BID

vVvYYvyYy

Acute and severe, small Intestinal:

* Hospltallse: Supporlive therapy, IV fluld support and IV antibictics
» Bowael rest (adults 24 hours, NOT In pupples)
* Further dlagnostics

Chronle, large intestinal:

» Rectal examination: Palpate for any abnommalities such as mass lesions or narrowlng
= Symptomatic trealment:
» Fibre supplementation psyllilum 1-2 tablespoons per day or low residue dist
¥ Fenbendazote 50mg/kg SID for 3 days
» Failure to respond try hydrolysed or novel protein diet
* Endoscopy and biopsy

Chronlc, smalk intestingal:

*» Failure to respond fo emplrical trials:
¥ Diet change to nove! or hydrolyzed dist
» Fenbendazola 50mgkg SID for 3 days
¥ Antbiotics for 2-3 waaks if large breed or suspecting antibiollc rasponsive enteropathy (SIBO)
+ Metronidazole 10mg!kg BID OR
+ Tylosin 20mg/kg BID OR
» Oxyletracycline 15mgkg BID
* Bload proflla: Assessmaent of systemic disease
» TLI: Assessment of EPI
* imagery and endcscopy and blopsy

Parasitic roanter|
Glardia (Zoonotic):
¥ Fenbendazale 50mg/kg PO SID for 3 days
v Metronidazole 20mg/kg PO BID for 10 days (higher dose required - but beware naurologlcal signs) -
Intestinal worms:
¥ Roundworm, Hookwarm, Whipworm:

#* Fenbsndazcle S50mg/kg PO SID for 3 days, off label in cats
v Tapewarms: ‘

" » Praziquantel 3-7mgky PO
» 4times label dose for Spiromelra

« Coccidla spp;

¥ 10— 40um in length depending on the speclas -
v Toltrazuril 20mgkg PO SID for 2 days

Diarrhoea and Haematochezia
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Cryptosporidium (Zoonotic) (Spm In length):

v Can be prasent in low numbers normally, and may be assoclated with other causes of diarhoea e.g.
parasites {(worms and Giardla} and viruses but can contribute to the severlty of the diarrhoes

¥ Most commonly in young animais

¥ Treatunderlying diseasa process and manage symptomatically
Campylobacier (Zoonotlc): .

v Small, gram nagative, curved rod, motile bacterlia

v Can be present In low numbers normally, and may be assoclated with other causes of dlarrheea 8.9.
parasites {worms and Glardla) and viruses but can contribute to the severity of the diarrhosa

v Erythromycin 10mg/kg PO TID for 1 {0 2 weeks
¥ Tylosin 15mg/kg PO BID for 7 days

aemorrha astro ritig:
Pathophyslology:
v Thought to be due to either a hypersensitivity or Clostridia toxins

¥ Inflammation leads to rapld loss of fluid Into gastrointestinal tract leading to marked
haemocancentralion and dehydration

v Assoclated with acute vomiting and then diarrhcea with blood, symptoms of shock
v Must rule cut other causes of haemorrhagic vomiting and diarrhoea
Treatment:

v Aggressive |V fluld therapy, correction of perfusion and dehydration daficits and slectrolyte
abnomalities

Antibiotics: Ampicillin 22mg/kg TID or metronidazole 10mg/kg IV BID

Antiemetic: Metoclopramide CR} 1-2mg/kg/day IV and others

Gastric protactants; Ranitidine 2mg/kg BID, sucralfate 0,5-1gm PO TID, proton pump Inhibitors
Anaemla: Blood transfusion, see “Transfusion therapy”

+/- Colloid therapy: I{ hypoprotelnaemia develops either synthetic colloid or plasma transfusion

AN NN

Iral diarrhoea:

Ses also "Viral diseases and Vaccination”

Features:

¥ Typlcally, in young unvaccinated pupples

¥ Parvovirus is a vary severe debilitating disease, coronavirus Is usually less severe

Pa rus:

Pathophysiology!:

¥ Parvovirus targets and destroys rapldly dividing cefis such as intestinal lining and bone marrow
¥ Typically, In young unvaccinated dogs, but can occur in previously vaccinated animais

¥ False positives: Can occur up to 12 days post-vaccination especially if a modified live vaccine was
used. Still manage as a positive if consistent clinical signs and history. Leukopenia can halp provide
supportive evidence.

Feline panleucopenia virus: Rare in cats, use canine parvovirus test to diagnose

90% mortality rate without treatment, 80% survival rate with aggressive management

Resllient viruses, persist In the envirenment 1or up to 8 months, likely to be a major source of infection
Highly contagious viruses that are spread primarily by ingestion of affected animal's fascal material:
Diagnostics:

¥ Parvovirus antigen ELISA

¥ PCV/TP, haematology, blochemlstry

¥ Others listed above (e.g. faecal analysis}

LR NN

Diarrhcea and Haematochezia



3
[ J « Treatment:

v Isolation and barrler nursing

v" Supportive therapy: Kesp wam and dquist

v Fluld therapy: Aggressive IV fluid therapy, correction of parfusion and dehydration deficits and
alactrolyle abnormalitias

¥ Antiamelic: Metoclopramide CRI 1-2mg/kg/day IV, maropitant img/kg 8C SID for <§ days

Gaslric protectants: Ranitidine 2mg/kg BID, sucralfate 0.5-1gm PO T10, protan pump inhibitors

¥ 1V antibiotics;
» Broad spectrum bactericidal
¥ It not leukopenia: Caphalothin 22mg/kg IV TID and metronidazole 10mg/kg IV BID
» It leukopania: Ticarciin 50mg/kg IV QID
¥ Transfusions;
» Blood it anasmia develops
» +/- Plasma for oncolic suppen If hypoalbuminaemia s present
¥ Early enteral nutrition:
» Important, start if anorexic >2 days
» Micro-enteral leading with electrolyle solutions via tuba feeding (neso-oesophageal tubes) than
progress to food
Monitering:
v ‘Br? g\perature pulse and resplration, hydration status QID, body welght, PGV P and algctrolytes SID-
Prevention:
v Vacclination Is very effactive, vacclnate all animals
¥ Isolatlon of Infected animal as they can shed virus for up to 40 days after recovery )
¥ Bewara the virus can remain in the snvironment for up to 8 months, do not allow unvaccinated animals
access to that snvironment

<

v Isclation of pupples away from other unvaccinated animals at least 2 waeks after final vaccination

¥ Clean and disinfect the environment

Protein osi ter hy (PL

Pathophyslology: .

¥ Acause of hypoprotelnaemia, due to a loss of protein through the gastrointestinal tract,

¥ Always see a loss of albumin but usually also globulin - :

¥ . Diarrhoea with hypoalbuminaemia suggests PLE but hypoalbumlnaemia without diarhoea doas not
rule out PLE .

¥ May lose antithrombin Hi} and predispose to thromboemhullsm

Cauged:

¥ Generally, by chronic gastrolntestinal disease such as inflammatory bowel dissase, neoplasia
(lymphoma and adenocarcinoma), infecilous diseases (parasites, fungal infections), Iymphanglectasia,
gastric ulcerations, cardiac diseass (RHS). May also be caused by acute gastrointestinal disease. such
as canine haemorrhagic gastroenteritis.

Clinical signs:

¥ Woaeight loss

v +/- Diarrhoea, +- vomiling
¥ Lack of vomiting or diarthoea does not rule out PLE

¥ +/- Abdominal or plaural effusions, peripheral oedema

_ Dlagnostics:
¥ Requlre full diagnostic wark-up, including blopsies (via endoscopy or lapatatomy) and histopathclogy

Diarrhoea and Hasmatochezia



s Inflammatory bowel disease {IBD}:
v Inflammation of the small and large intestine
v Dlagnosis Is based on blopsy and histopathology
¥ Types of Inflammation:

¥ Small Intestine: Lymphocytic plasmacytic (most common form In both dogs and cats), but can be
eosinophilic

» Large Intestine: Lymphocytic plasmacytic, ecsinophilic, histiocylle ulcerative colitis (boxers and
Franch bulldogs), fibre-responsive

v Feline IBD Is commonly associated with chronic pancreatitis or cholangiohepatitis

« Lymphocytic plasmacytic Inflammatory bowe! disease:
v Small intestinal:
» Diet change to novel or hydralysed diet:
+ |mporant in cats
¥ Immunosuppressive therapy:
« Prednisclone at 1-2mg/kg PO BID until resolution, then 20% reduction every couple weeks
© Dogs: Azathloprine or budesonide can be used for long tarm control or adjunctive therapy
o Cats: Chlorambucil good for long tarm but monitor for immunosuppresslon
» +- Metronidazote 10mg/kg PO BID
» Supplemant;
+ Omaga ¥/6 fatty acids
« Vitamin B12 injection at 250ug SC weekly or fortnightly
v Large Intestinal:
> Diet change to novel or hydrolysed diet
¥ lino response:
»  Trial fibre supplementation and sulfasalazine
¢ Prednisolone at 1-2mg/kg PO BID unitl resolution, then 20% reduction every couple weeks

= Eosinophilic inflammatory bowel disease:
¥ Must rule out hypersensitivity, hypereosinophilic syndrome and parasites
¥ Immunosuppression therapy and novel or hydrolysed diet

» Histlocytic ulcerative colitis;

¥ Usually in Boxers and French Bulldogs, assoclated with hasmatochezla
¥ Responsive to enrofloxacin Smgkg/day PO 6-8 woeks
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L Dysphagia and Oral Disease

v Dysphagia clinical features, differentlals and general treatment

[ 1| = This chapter covera:
i ¥ Basic information on commen oral tumours

» Clinical signs:
v Inappetance, welght loss, halitosis, pawing at mouth, hypersalivation, facial swelling, oral

haemorrhage, nasal discharge
r » Ditferentlals:

T

v Dental disease:
J » Feline cdontoclastic resorptive lesion (FORL), see following pages
¥» Abscessation
1 v Trauma
, : ¥ Foreign hodies
i v Neurologlcal:
# Cranial nerve dysfunction:

B « ONV: Trigeminal to pharynx
[ : s  GN VIi; Facial to oral voluntary muscles
i s CN Xl Hypoglossal to tongue
. ¢ CN IX: Glossopharyngeal to pharynx
a + ON X: Vagus to pharynx and oesophagus
[ 3 » Myasthenia gravis (focal)

¥ Temporomandibular joint disease
v Fractures

1 ¥ Masticatory muscle myositis, see following pages
[ ¥ Abscessation:

= » Oral and retrobulbar
. ¥ Neoplasla, seafollo‘wlng pages

‘« ¥ Oral ulceration, see following pages

¥ Oesophageal diseass

Salivary gland diseass, see following pages
» Diagnostics:

F ¥ History

<

¥ General physical examination: ‘
- » Abile to open and closa routh properly
> " Signs of systemic disease

1 # Palpation of the muscles of masticatlon and temporomandlbularjalnl
I : » Cranial parve function

i ¥ Oral examination {under general anaesthetic it faquired)
Y Imagery:
! » Radioclogy, scoplng, CT, MR}
7 . ¥ Blopsy and histopathology
J ¥ FelV, FIv, FHV, FCV (PCR on secretions and ELISA iesting)

3
[ j &8 Dysphagla and Oral Disease



QOral uleeration;
Clinlcal signs:
v Clinical signs of dysphagia
Dlagnostics:
¥ History and general physical examination
v Haematology, biochemistry and urinalysis
v Blopsy
v Feline virus testing (PCA on secretions and ELISA testing)
Ditferenttals: '
v Caustic substance ingsstion
v Immune mediated diseases:
> Systemic lupus erythematosus, vacuiites, pemphigus, ulcerative gingivitis/stomatitis (Maltess)
v Inflammalory:
» Feline eosinophillc granuloma complex, sea following pages
% Feline ginglvitis-stomatitls, see following pages
v Infectious diseases:
> FIV, FelV

» FHV, FCV: Clinical signs of uppar respiratory iract (sneszing and nasal discharge), also +/- ecular
discharge

» Fungal {Candida sp.}
¥ Palatine ulcers:

¥ Ulearative lesion on the roof of the mouth usually due to over grooming

» Present for anaemia due to blood loss and erosion of palatine blood vessels
v Neoplasla, see following pages
v Systemic disease: E.g. renal failure

asticatory muscle is:
Pathogenesis:
v immune attack on the typa 2M fibres present in the temporalis and masseter muscles
v Aggressive forms seen with Dobermans and Rottweilers
Clinical signs:
v Acule stage: Inflammation

% Clinical slgns of dysphagia, pain an opening cf the mouth, swelling and pain of the masticatory
muscles exophthalmos

v Chronic stage: Fibrosls
» Unable to open mouth, bilateral masticatory muscle atrophy
Diagnostics:
Clinical presentation
Absence of tamporomandibular Joint disease
Difficulty In opening the mouth under gensral anassthstic
Biopsy:
» Histopathology
v Positive serum 2M-antibodies
Treatment:

v Immunosuppression: Prednisolone 1-2mg/kg PO BID unt resolution, then 20% reduction every couple
wacks

v Nutrition: Nasoesophageal/gastrlc or cesophageal ube

<

NN
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_} Sallvary gland disease:
{ } Typea:
v Slalocele aka "salivary mucocela” .
. > Enlargament associated with a salivary gland due to accumulation of saliva within the surrounding
[ tissue :
# : ¥ ldiopathic {usually}, trauma around that reglon
’» Ranula, under the tongue
¥ Sialoadenosis:
1 » Bilateral non-inflammatory enlargament that ks non-palnful
iv  Sialoadenitls:
" » Bilateral inflammatory enlargernent that is mildly painful
#» Typlcally, secondary to prolonged vomiting or regurgitation
[ v Salivary gland necrosis:
» Bilateral inflammatory enlargement that is very painful
» This condition is particularly assoclated with oesophageal disease such as Spirocercosis
= Clinical signs:
v Clinlcal signs of dysphagia and unU/bilateral enlargement of sallvary glands
iDiagnostlcs:
Ay General physical examination, FNA, radiographs +/- iodina contrast

| Feline eosinophille granutoma gomplex:

:.Pathogenasisz

s Causes indolent uicers on the lips or oral mucosa
¥ Unknown cause posslble hypersensttivity

Dlagnosis:

¥ Biopsy and histopathology

Ly +/~ Intradarmal skin testing, food élimination trial

= Treatment:

[ W Prednisolone 2-4mg/kg/day PO BID unfil resolution, then 20% reduction every

¥ Good ectoparasite control

3, Food elimination trial :

fgg];ng odontociastic resorptive lssion (FORL):

;Palhogeneslu:

v Common In older cats

- ¥ Odontoclast cells bacome reactivated {cause unknown)

i 'V Cdontoclast attack the roots of the teeth, leading to cavities and gingival Hyperplasia and pain
Plagnosis and treatment: )

**  Visual examination and probing under gums

v Dantal radiographs

'Y Removal of all affected testh

L #gﬂug ghironle ainglvitis-stomatitls:

= Pathogenesia:
l ¥ Immune mediated, possible calicivirus Infection

.

L

 Typleally, lymphocytic-plasmacyllc infammation
linical signs;
v Clinlcal signs of dysphagia
¢ Ulcerations of the gingiva, buceal mucosa, fongue, pharynx
{;;:liagnostlcs:
7 Biopsy and histopathology

}
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v Virus testing: FIV, FelLV, felina calicivirus (PCR)
Treatment:
¥ Dental prophylaxis
v Maedical management:
» Antibiotics: .
¢ Clindamycin 10mg/kg PO SID or
s Matronidazole 10 mg/kg PG BID
¥ Anfi-inflammateries:
+ Prednisolene 1mg/kg PO BID
» Pain rellef:
s Oral tramadol or buprenorphine
¥ Whola mouth extractions (+/- canines).
» (ood success ratas with mouth extraction but if calicivirus positive then may net do well:
« Trial anti-viral agents if calicivirus positive
+ Trial eyclosporine at 5mg/kg PO SID as chronic immunosuppressive therapy

Oral tumours;

Dogs: Malignant melanoma > squamous call carcinoma » fibrosarcoma
Cats: Squamous celt carcinoma »»> fibrosarcoma

Type: Information:

Melanoma: » Features:
¥ Highly malignant, most common malignant oral tumour (256%)
» Metastasis Is common 80%, sub-mandibular lymph nodes and lung
» Agise from oral or gingival melanocyles
» QOlder middle dogs, rare in cats
= Treatment:
¥ Surgical exciston +- intralesional chemotherapy +/- radiation therapy
* Pragnosis: 1-2 years if small and completely removed, but usually less

Squamots v Features:

celi » Malignant, most comman oral tumaur In cats {75%), second most common
carcinoma: malignant tumour in dogs (20%)

# Itin the caudal mouth, then highly metastatic and high rate of reaccurrence
» Locally invasive into surrounding bone
= Treatment:
» Nasal: Removal of nose and chemotherapy
¥# Maxillary/mandibular: Surgical removal not tolerated well in cats, dogs ok, and
radiation
* Prognosis: 80% for 1 year If in rostral mouth and good removal, if caudal mouth
= poor dus 1o metastatic spread

Fibrosarcoma; | * Features:
» Mallgnant, third moest common malignant tumour In dogs {15%)
» Older large breed dogs
¥ If in younger animal may hava a higher rate of metastatic spread
¥ Locally invasive, originating from gum or hard palate

= Treatment:
» Surgical resection +/- radlation therapy

» Prognosls: 50% for {1 year

Dysphagia and Oral Disease
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Epuile:

* Features; -
» Most common benign oral tumour
» Older large breed dogs
= Types:
» Acanthomatous: Arise from the periodontal ligament, locally invasive into bane
and can cause deria! disruption
» Fibromatous/ossifying: Arise from dental laminar epithaliufn, not very Invasive
= Treatment:
¥ Acanthomatous: Surglcal removal with good margins if Invades bone
# Fibromatous/cssifying: Surgical ramoval, not require bons margins
* Prognosis: Excellent
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Ear Disease

« This chapler covers:

v
v
v

General information about ear dissase
Comman causes and diagnosis
Treatment options for different diseases

« Otltis Interna/media:

v

v
v
v

Inflammration of the inner or middle ear

Can see signs of vestibular disease such as head tilt, nystagmus, ataxia, vomiting

Cranial nerve deficits e.g9. Homer's, facial nerve paralysis

Causes:

» Potentially spread from ofitis externa to media to intema, haematogenous frem the nasopharynx
via the eustachian tube

» Otitls Extarna:

v

v

Primary and predisposing causes:
¥» Unilateral disease:
+ Foreign bodies {grass seeds)
« Tumours/cysts and nasopharyngeal polype (cats)
» Bilateral disease:
e Allergy: Atopy {(most common cause — 1/3 only have ear disease) and food allargy
« Endocring: Hyperadrenocorticism, diabetes mellitus, hypothyroidism
« Parasites: Mites
« Other: Inmune mediated (pemphigus)
» Unibilateral disease:
» Anatomical - stencsis of ear canals, neoplasia, hair
»  Ofitis media
Secondary complications:
» Infeclions: Bacteria and yeast
» Canal stenosis due to chronie inflammation
» Ofitis media

+ Diagnostics:

v

v

History:

» Shaking head, head tlit, scratching back of ears, rubbing ears on furniture

Full dermatolagical and general physical examination - assess for predisposing causes or systam

disease:

» Atopy: Itchy feet, ventrum, face

» Endocrine disorders

Tharough otoscopic exam

Ear swab:

» Cytology and stainlng

» Cuhutre and sensltivity - asrobic and anaercbic culture, resulls may not reflact sensitivity to topical
agents .

Skin scrape of pinnae:

» Assess for mites {especially demodex spp.}

Other diagnostic tests: Low allergy dist, CBC, biochemistry {(sysiemic diseasa)
Radlographs {olitis media):

» Views: Opan moulh, oblique, DV and lateral

» Soft tissuefiuid opaclty but can appear normal, not as sensitlve as CT

CT
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{ 1 Treatment:

 Onjtia Externa:

J Treatment must involve elimination of underlylng disease and predisposing factors
v i sar drum ls ruptured:

y v Avold oll based or irritating substances (e.g. chlorhexidine)
{ v Avold aminaglycoside antiblotic preparations (ototoxic)
EH CIeanIng. )
Complete cleaning espacially with severe cases or olitls media, under anaesthesia if un-cooparative
Intact membrane: Dilute chiomhexidine (severe cases)

{ Ruptured/unsure membrane: Warm saline

Toplcal cleaner once of twice a week as prevantion:

» Cerumenolylics (| wax): Dioctyl sodium sultosuccinate, carbamide peroxide
¥ Anlisaptics {] infectious organisms): Acetic acid, chlorhexidine

‘ » Astringents {| maisture): lsopropyl alcohal, boric acid, salieylic acid

'\\'\

* Treatment:
1¥ Preventlon:
‘ » After treaing the cumrent ear disease — pravention of ofitls externa:
« Treatment of underlylng disease e.g. Atopy
» Once to twice weekiy ear flushes

s Can add 1mg of dexamethasone per 10ml of topical cleaner e.g. EpiOtic®
l v Treatment duration:
% Acute at [sast 2 weeks
» Chronic at least 1 week after resclution of clinical signs and negative cylology findings
» Require recheck and cylology every 2 weeks
[ 7 Treatment of predisposing causes:

> Alopy: Severe atopy can causa thickening of the outer cartilage folds lsading to narrowing and
complete closure of the external auditory meatus:

MUST reducs the localiged inflammation and the systemm allargic diseass to effectively traat
the otitis externa

Locallsed inflammation: Shoil tarm:

o Meihylpredniso'lone acetate - calculate the max dosg of and inject into the carﬂlagé folds
(spread dose arcund both ears)

1 o Dexamethasone 0.2mg/kg SC then follow with orél prednisulone ona rlduclng dose
- Systemic atopic disease: Long term - see "Durmatology“

» Olher forelgn body, neoplasia, food allergy, diabstes mallitus hyperadrenocoricism,
hypothyroidism etc.

Ruptured ear drums;

L » Cleaning agents:

s TrizEDTA®: Use as a cleaner, parform 1 hour before topical agents once a day

+ Acetic acid: E.g. MalAcalic otic® once a day
l » Toplcal preparations safe for ruptured ear drums:

« Antlbiotics: Clprofloxacin, enrclloxacin, oftoxacin, ticarclliin, ceitazidime:

o E.g. Enrclloxacin 1.5% and 5mg of dexamethasone

* Anti-fungal: Clotrimazole, migonazole, nystatin
[ * Antl-inilammatory: Dexamethasone
4

L
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Compounded ear formulations:

Drugs: Formula: ' Vehicle:
Enrofloxacin 20ml | = Add 8ml enrofioxacin Injection S0mg/ml and | = Saline or propylene glycol
2ml 5% dexamethasane; = Not Methopt tears —
» Added into 12ml vehicle precipitates

» Fipal concentration - Enrofloxacin 16mg/ml | = Store refrigerated
and Dexamethasone 0.5mg/ml

Timentin 6% 22mi | » Add &ml of water for injection to 3.1g of « Saline cr propylens glycol
timantin = Last 1 month with salina
= Divida into A syringas {2.5ml each) - = Store refrigerated

freeze two syringes (lasts for 3 months}

= Add one syringe into 17mis of saline and
add 2.5ml of 5% dexamethasone

= Final concentration of Ticarcillin 6%

Dexamethasone 0.5mg/m!
Infection: : Cleaning: Topleat: Systemic:
Yeast: » Lactic and salicylic « Cembination of corticostaroid / | » No! usually required
acld or acefic acid antifungal = Dogs: Ketoconazole 10-20
preparations: » Antifungals: mg/kg/day PO up to 6
» BIDfor 7 days » Miconazols, clotrimazole weeks
> Maintenance - » Cals: liraconazole 10mg/kg
twice a week = Administer: PQ SI0 up to 6 weeks

¥ 0.3mlear BID for <10kg
» 0.5ml/ear BID for =30kg

Coccl Intact ear drum: = Combination certicostarold / = Hf sevare or extends to
bacteria; * Lactic & salicylic acid:|  antiblotic pinna;
» BID for 14 days = Intact sar drums: « Cophalexin 22 mg/kg PO
» E.g. Polymyxin B 8ID
Ruptured ear drum: * Ruptured ear drums:
» TrizEDTA®: » See above or safe drugs

and compounded
formulations - Enrofloxacin
and dexamethasone SID

» Use as acleaner -
perform 1 hour
before topical
agents SID, safe
for ruptured ear = Administer:
drums # 0.3mlear BID for <10kg

» 0,5mifear BID for >30kg
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1,
! Infection; Cleaning: Toplcal: " Systemle;.. -
Hod bacterla: | Intact ear drurm: » Combination corticosterold / * Based on culture and
* Aacommend | * Lactic & sallcylic acld: |  antiblotic sensitivity
- culture and » BID for 14 da * Intact ear drums: = Empirical: Amoxicillin
) ye :
i sensiivity » E.g. Polymyxin B clavulanle acld 25mgkg PO
' BID :
J Ruptured ear drum: « Either Intact/ruptured ear . :
* THizEDTA®: drums:
» Useasacleaner- | » See above for safe drugs
3 periarm 1 hour and compounded
. before topical farmulations - Enrofloxacin
K agenis SID, safa and dexamethasone SID
for ruptured ear
. drums = Adminlster:
i » 0.3mlear BID for <10kg
» 0.5mlear BID tor >30kg
= Sacond line:
& » Based on C&S: Note
concentrations within ear
3 canal are higher than serum .
Mixed: Intact ear drum: * Treat as above, but In order of { » Treat as above, but In order
'g-]Traat In order: | * Acetic acid: Dalhggaﬂicityi of pathogenicity:
Tn 4% o4g » SID for 7 days > 1" rads > 1" rods
5 2™ cocal > 2% cocci » 2™ concd
» 37 yeast Ruptured ear drum: » 3%yeasl » 3"yeast
) * Acetlc acid:
A » SID for 7 days » Coccl and yeast infectlons can
: = THzEDTA®" be covered with an antibiotic /
= * Usa as a cleansr - antifungal preparatlon
perform 1 hour -
ra befora topical s Can allarnate treatmants
: agents SID, sals - traat bacterla in AM and
l i for ruptured ear yeast in PM
drums ,
) * Either Intact/ruptured aar
‘ drums; -
i > See above for sale drugs
# and compounded
formulations ~ Enrofloxacin
. and dexamethasone SID
fhrasiﬂc: * Treat ail In contact = Toplcal pyrethrins BID for 7 = Spot on antlparasitle;
| Mites * 3-4wks tocover life | daysthenofffor7daysthen | » Advocate ®/ Revolution
* Olodecles cycle again for 7 days o ® every 2 weeks for &
cyanolis = Off [abel products/uses: waeks
B > ivermectin 300pgkg PO/SC
i weekly for 3 weeks OR
| i Frontline® 1-2 drops into ear
fortnightly
¥
[ 1
!
¥
|
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otit edla/interna:
Clinlcal algns:
v Intermittent head till, oterrhea, head shaking, pain on opaning mouth, pain on touching ear

v Vestibular disease (head tilt, nystagmus, ataxia, vorniting} and cranial nerve deficits e.g. Homer's,
{aclal nerve palsy

Causes: .
Extension of olitis externa: Present in 50% of chronic ofitls externa
Qccaslonafly ascending infection via the eustachian tube
latroganic causas .
Nasopharyngeal polyps
Neoplasia of the middle ear
Diagnosls:
¥ Otoscopa examination of ear drum - shaps (bulging outward), colour (should be transparent)
v Myringotomy:
» Must clean ear canal completely
» Alm for caudoveniral quadrant using a 22-gauge spinal neadle, aspirate middle sar contents
¥ Send contents for cytology, culture and sensitlvity
v Survey radlographs: Increased opachty and lysis ot the tympanic bullae, but poor sensitivity
¥ CTand MAL: Best
Treatment:
v Topical preparations (water based - not aintments), based on cylelogy and culture and sensitivity
v Systemic antiblotics for 6-8 weaks:
¥ Amoxicillin clavulanie acid 26mg/kg PO BID - good first cholca
» Enrofloxacin 5Smg/kg PO SID
¥ Systemic antifungal drugs for 4-6 weeks:
» Ketoconazole 10-20mg/kg/day PO
» lraconazole 5mg/kg PO 81D for dogs, 10mg/kg PO SID for cats.

MRS

Surgical treatment options and Indicatlons:
v Lateral wall resection of the vertical canal:

» When diseases of the external sar canal where the medial wall changes are reversible and the
horizontal canal show no change

Tumours of the lateral vertical canal
Ta improve aeration of the horizontal canal and middle ear
To improve ease of medication
Reoccurrence of ear disease in 70% of patients
¥ Vertical canal ablation:
> Relapsing and non-responsive patlents
» Recurrent otitls externa/media or neoptasia

> Only after eliminatlon of underlying disease and predisposing causes and medical therapy basad
on culture and sensitivity for at least 6 weeks and elimination of ofitls media

¥ Extensive irreversible pathological changes: calsifled/ulceraled/narrow canals, osteomyelitis of
tympanilc bullag

¥ Total ear canal ablation:
¥» Severe trauma of the ear
»  Horizontal canal or butla neoplasia
¥ Parsistant otitls media OR unabla to medicate
»> trreversible hyperplasla of canal

YY VY
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Effusions

s This chapter covers:
v How to collect and store samples
v Interpretation of the samples
¥ Common differentlals

» Sample collection:
v Collect sample into a EDTA, serum or starile fube
v Make smear and stain — microscope:
¥ Inflammatory, neaptastic. non-Inflammatory/neoplastlc, bacterla other
v Assess;
» PCV/TP - compare to blood
» Glucose ~ compare to blood glucose
v Send away for culture and cytology (smears)

= Type of etfusfon and features:
¥ Note: It sampls is turbld, spin it down in a PCV tube to get & more accurate protein concentration

Effusion: Protein Concentration (gf): Total Nucieated Cell Counts .
Transyudate <25 (<1.010) <1.5x10°

» Formed by passive process — low oncotic pressure
= Fluid is clear to pale straw colourad :
LLCan have low numbers of mesothelial and inflammatory cells, macrophages and neutrophils

Modified transudate: | 25-50{1.010-1.030) | 1-5x10°

« Meore chronic process — increased hydrostalic pressure or increased capillary/lymphatic permeability
=" Fluid is yellowish, +/~ blood tinged, slightly turbla

= High proteln concentration compared to transudate

« Can have low numbars of mesothefial and inffammatory celis, macrophages and hautrophils

Exudate; >30(-1.018 | >5X10°

* Due to inflammatory process, leading ta compromise of biood vessel integrity
» Fluld Is turbld to cloudy, yeltow, whits, red
» Non-septic:
« Non-degenerate neutrophils and activated meaolhellal cells pradominate.
«" Non-Infectious cause
> Septic:
*» Degenerate neutrophils pradominate: Nuclear sweillng and pale staining
+ Iniracellular or extracelluar microorganisms
» Culture and sensitivity: Aerobic and anaaroblc
+ Abdominal fluld [glucose] < serum [glucose]
Abdominal fiuid [lactatg] > serum [factate]

Chyle: ] Varlable protain concentration

= QOpaque to pink

» Rupture or obstruction of lymphatic flow {neoplasla, traumatlc, idmpa!hlc) or sscondary to heart failure
(especlally In cats)

= Pseudocyla {usually formed by lymphoma)

= Fluld [TAG] > serum [TAG)

.| = Large number of lymphocytas and other Inflammalory cells

Effusions
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Haemorrhagfe: ] Usualiy > 30 {»1.018) I

= Usually caused by trauma, necplasia, coagulopathies
= True hasmorrhagic L.e. not fatrogenic:
» Should not sea platelets or erythophagacylosis on smears and sampla should not clot
= Time frame;
» Agsess history
» Compare fluid PCV/TP to paripheral PCV/TP;
« |t PCV/TP Is simitar = racent bleed, if PCV is low and TP normal = chronic
+ It PCV is increasing or is higher than peripheral, then active bleeding
» Presence of eryihrophagocytosis = ¢hronic

.

Other: | Variable

« Bile:

» Green-black tinged Huid

¥ Presance of bile pigments

» Abdominal fiufd [bilirubin] » serum [bilirubin], and greater than two times higher
= Urine:

» Abdominal fluid [creatinine] and [K+] > serum [creatinine] and [K+]

» Perform radiographs, contrast excretory uragram, retrograde urathrography

Causes of effusions:

Pleurat: Abdominal:
* Reduced oncollc pressura 6.9. = Reduced oncotic pressuve e.g.
i hypoproteinaemia (albumin <15gm/L) hypoproteinaemla (albumin <t5gm/L)
Transudates: | "o N, PLE, liver disease > PLN, PLE, liver disease
» Excess IV fluids (cats)
« |Increased caplilary hydrostatic pressure | = Increasaed capillary hydroslatic pressure:
a.g. RHS CHF, LHS CHF (cats), a.g. Portal hypertension: prefintra/post-
pericardial disaase hepatic. RHS CHF
Modified « Diaphragmatic hernia  Increased permeability of vessels (blood
n i i ..
\raneudate: Neoplam.a and lymphatics) 8.9 FIE
* Lymphatic obstructlon e.g. neoplasia,
diaphragmatic hernia, abscess
* |ncreased parmeabllity of vessals (blood
and lymphatics) e.g. FIP
* Inflammatlon: FIP {can have high. « Naaplasia
Non-septic globulins), liver disease, lung torsion, * Inflammatior: Bile (Increased [billrubin]
Exudate: heinia compared to serum}), FIP, pancreatitis,
« Naoplasla torsion, uroabdomen
= Ruptured abscess, forelign body » Ruptured abscess (splenic, hepatic, urinary,
Septic inhatatfon, panetrating thoracic injury, prostatic), forelgn body perforation,
Exudate: sevare pulmonary infection (aspecially penetrating injury, bowal rupture
fungal), oescphageal perforation

See also Pleural Effusion in “Respiratory Dissase"”

Effusions
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' Electrolytes and Blood Gas
L L this chapter covers:
v Differantials for changes in electrolytes and blocd gas parametars
B
a4 Sodlum.
tNCREASED: DECREASED: - ,
» Loss of low-Na+ (hypotonic) fluid; s Hypoadrenocorticlsm (+- 1 K+) (mle out whipworm)
I % Duuresis: Drugs (frusemide, corticosterolds, = Vomiling/diarthosa
1 mannitol), diabstes melitus (osmotie), post » Renal failure (Azolaemia)
L} cbstructive (low USG) = Qver hydration — IV ftuld diuresls
» GIT losses: Vomiting and diarrhoea (high USG) | 4 water retention:
> Renalfailure {acute or chranic) (low LSG) $ Hear failure
% Burninjuries and third space losses (peritonitis » Eflusions (plewal and abdominai fluid)
and pancrealitis) (high USG) « Artefact H
: Hyperlipldaemia, hyperproteinasmia,
. Loss of fres water: hyperglycasmla
» Diabates Insipidus {fow USG} -
!> Panting (heat stroke, pyrexia, exerclse, 5812Ures)j » Ciinlcat signs: (due to swelllng of the bralnj:
1> Reduced water intake Lethargy, seizures, coma
“Increased Na+ retention: » Miid: <140 (<150 cats)

» Primary hyperaldosteronism {Conn's syndrome} | » Severe (Neurotoglesl CSx): <1 10 120
2> Excessive Na+ from IV {luid or bicarbonate
[ i therapy, sadium phosphate snemas * Sae "Fluld therapy" for haw to correct
siIngastion of high Na+ foods/water

. cjlnlcai slgns: {due 1o shrinking of brain):
Weakness. lettargy, ataxia, selzures, stupor coma

iMUid; <160
-*Severe {Neurologlcal CSx): 170

=Ses "“Fluld tharapy™ for how to comect
+ Potasslum

(NCREASED: . DECREASED:
+ Reduced excration: » Persistent loss of high-K+ fluld
[ %> Obstructive/rupture uropathy (FLUTD, urolith, * Diarthoea and vomiting
sirlcture) (azotasmnia, anuria) * Dluresis (Fwssmfde, iV fluids iow in K+)
4% Renal failure (anuric or oliguria) (azotaemia) » Insulin therapy (shitts inlo calis) :
* Hypoadrenaconticlsm (| Na+ can ba aormal {rule | « Renal failure (polyuric - t excretion) — {Azotasmia, 1 .
., out whipworm and renal disease) UsG) L
‘1Hadlsttibullon (ICF to ECF); = Chronlc ancrexia
1 Crushinjury (t CK) " | « Burmese polymyopathy (1 CK dus to myopathy)
» Acldosls (| pH} ~ commaonly metabolic acidosis | « Matabolic alkalosls {dluretics, vomiting, iiver
» Thrombocytosis (T CK) disease, blcarbonate therapy)
7!Artefeu:l:
[ > Haemolysed sample » Clinlcal signs: Weakness, lethargy, ancrexia,
43 Very high WGC PU/PD, vomiting, neck ventrollexion (cats)
crouched gait

> Thrombocytosis
* Mild: 3~ 3.5

* Moderate; 25-13

[ ‘Clinical signs: Weakness, collapss, flaccld

Jparalysls, arthythmia, bradyarthythmias = Sevare: <2.5
= Mitd: 5.5
» Moderate: >6.5 v Ses “Fluid therapy" for how to corract

1Sevura. >89
Sea “Fluld therapy'" for how to correct
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Cl: Chioride

INCREASED: DECREASED:

= Acidosis / hypematraemia * Alkalosls / hyponatraemia
HCOs~: Blearbonate -

INCREASED: Metabolic alkatosis

» Vomiting: Pyloric obstruclion {loss of H+

» t Nator | Cl-or | K+

» Hepatic Insufflclency

= HCO,- or bicarbonate precurscr containing fluid
tharapy

s Diuretics: Furosemida

« Compensatary to hypercapnia

» Sage "Fluld therapy" for how to correct

DECREASED: Metabolic acidosis

= Diarrhosa

= Vomiling; Duodenal reflux

* Paolyurlc disorders

= Renal fallure (loss of HCO,-)

» Diabates Mellitus - DKA

" Increased strong acids: Lactate/ketone bodies
* Compensatory ta hypocapnia

» See “Fluld therapy"” for how to correct

PCO; (art/venous):
= Maasure of alveolar vantilation

INCREASED: Respiratory acidosis
» Hypoventitation

= Stress, panting

» Rebreathing (t dead space)

» Neuromuscular disease

v Alrway disease

» Compensatory to metabolic alkalosis

DECREASED: Respiratory atkalosis
s Hyperventllation

= Mypotension

= Faver

= Sapsis

* Excitement/exercise

* Paln

* Pulmonary thromboembolism

» Compensatory to metabolic acldosls

PC, (artivenous)
= Measure of alveolar lo arerial gas exchangs:

INCREASED:

DECREASED:

* Pneumonia

* Pulmonary cedema / tibrosis
= Sedation

* Muscle weakness: Diaphragm weakness —
neurolegical or toxic (botullsm, tetanus, tick
paralysis / myasthsnia gravis)

Anion Gap:
« Cations: (Na+, K+, Cat+, Mg++)

a Anjons: (Cl-, HCO,-, albumin®, organie acids®, SO,*, HPO*)

* anlons that contribute o the anion gap

INCREASED:

*+ [ncrease In anlons

= Lactic acldosis

s Kaloacidosis

= Renal insutficlency: t phosphate and sulphate
= Toxlcitfes: Ethylane glycol, salicylate

» Rhabdomyolysls

= Hyperalbuminaemia

DECREASED:

+ Increase In catlons (e.g. hypercalcaemila)
» Hasmodilution

» Hypoalbuminaemia

pH [H+ lon):

{NCREASED:
% t pH = Alkalemia
= Respiratory or metabolic alkalosis

DECREASED:
* | pH = Acidemia
= Respiratary or metabolic acidosis

v See "Fluld Therapy" for troatment

Electrolytes and Blood Gas
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3 Endocrine Disease

3
* This chapter covers:
r 1 v The commoen endocrine diseases seen in dogs and cats
{ ¥ General information, diagnostic and treetment options

E
= Com endocrine digeases:
Diabetas mellitus
Diabetes ketoacidosis
Hyperthyroidism
Hypothyroidism
Hyperadrenocorticism
Hypoadrenocorticism
- I8l meljl
= History:

1 ¥ Cbese animal with recent weight loss

; v Drinking more water and excessively hungry

4
* Pathophysiology:

1 ¥ Typeldiabetes meliitus OR insulin dependent:

' ¥ Noinsulin secretion dua to pancreatic beta cell dastruction
L.} > Immuna destruction of B-cells, islet cell hypoptasia, pancreatic destruction

» Dogs: Aimost always type 1 diabetes mellitus

1 ¥ Type il diabetes mellitus OR non-insulin dependent:
{ : » | Resistance 10 insulin due to diabetogenic hormones (e.g. steraidsfhyperadrenocorticlsm,
; progesterone) or obeslty (cats)

» Cats: More like type 2 diabetes mellitus but if prolongsd hyparglycaemla glucosa toxlcity causas
irreversible destruction of pancreatic cells ends up like type 1:

: ¢ Obaesity is a signilicant risk factor, strass hyperglycaemia compllcates dlagnosls and
l ; management
¥ |f diabetes persists after pregnancy, then more likely fo be type i
* Risk and precipitating factora:
Y Drugs: Contlcosteroids, progestagens (should spey intact famales as progestarona makes
j management of dlabetes mellitug ditficult - increases insulin reslstance)

-3 v Obesily, pancreatitis, hyperadrenocorticlsm

3

A N N RS

F Y

t Clinical signs:
¥ Polyurla, polydipsia, polyphagia, weight loss, lathargy, cataracts and hepalomagaiy
L v Cats can develop diabatic nauropathy seen as hindiimb weakness.

1 Diagnosls:
. ¥ Bloed glucose {>14mmolL or >250mg/dl = suggesiive): See “Blochemistry” for other differentlals:
A ¥ Dogs: Measured on at least two occaslons after a period of fasting (>8 hours) ‘
¥ Cats: )
1 « Stress hyperglycaemla rarely exceeds »16mmoVL or 200mg/d|

¥ with repeated measuremants) over an B hour pericd, the highly likely to be diabetes
» Serum fructosamine can help differentlate betwaan sirass hyparglycaem ia and diabetes
ry v Urinalysls:
; > Glycosuria: Exceeds renal threshold {>12mmabiL or 210mg/dl)
L3 * Fanconl syndrome {glucosuria without hyperglycaemia}

Endocrine Disease
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»
»

Evidence of utrinary tract infections
Ketonuria

v Serum fructosamine:

¥
»
»
»

Mean blood glucose concentrations for the tast 2 — 3 weeks
Useful In the dlagnosis In cats, rarely needad in dogs

Not affected by stress hypergiycaemia

>350umolL then indicates parsistent hyperglycaemia

¥ Biochemistry:

>

»
»

1 ALP and ALT (hapatic lipidosis)
Hyparcholesterotaemia and hyperlipidaesmia, hypertriglyceridasmia
+/- Ketonaemla

v Ultrasound:

»

For animals presenting with concurrent signs of systamic lliness - lock for pancreatitls,
cholangiohepatitis, hepatic lipidosls

Canine non-ketolic diabstes mellitus;

s Treatiment:
v Insulin therapy:

»

»
»
»

LJge Intermecdiate acting or Lente [nsulln e.g. Caninsulln @
Qnly if healthy and eating
Offer food before administering insulin injection
Daose depsnds on blcod glucose:
»  Caninsulin®:
o Peak effect within 4 hours, duration approximately 8 hours
o I >20mmolL or >360mg/gl start on 0.5U/Kg
o It <20mmoliL or <360mg/gl start on 0.25U/kg TWICE a day
» Human intermediate acting insutin: 0.3-0.5U/kg TWICE a day

Perform a blood glucose curve for the first 12 hours after commencing treatment (samplas taken
avery 2 hours)

if hypoglycaemia oteurs <8mmoll. or if <16mmol/L when dua for next dose, reduce insulin dose
before sending home

Next blood glucese curve 7 — 10 days

DO NOT GIVE IF:

+ If not sure if injection went in or missed one, wait untll next dose is due
¢ |f dog doses not seem right

v Diet:

>

>

»

Initially anything palatable and complete and balancad, later avold soft moist foods as can cause
severae post-prandlal hyperglycaemia

Alm for high fibre and complex carbohydrate diet (e.g. Hill's diets}), can blunt post-prandiai
hyperglycaemia

Feed half the dally Intake twice day coinciding with Insulin Infections:

s Thin degs: Avold further welght loss as starvation Increases ketone production
« Non-obese: Dlet that pet will eat reliably to keap calorle intake constant

* Obese: Raduce intake to 60% of requiremant (of kdeal body waight)

If not sating do not give insulin injaction, if anly partially eating adjust dose according to how much
was eaten, e.g. if onty ate half its normal amaunt of food give half its normal dose of insulin

v Exercise:

>
>

Chnly after stabilised

Regular exercise (same time each day), start low intensity and short duration and gradually
increase over couple wesks while monitoring for signs of hypogiycaemla (behaviour changes,
weakness, seizures)

Endocrine Disease
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» May need to reduce amount of Insulin given
» Avoid exerclse 6-8 hours after insulin Injections {prons to hypoglycaemia)
« Monitoring;
v Indications of adequate control:
»  Resolution of clinical slgns can be used as a primary indicator of adequacy of glycaemie controf:
* Reduction in clinlcal signs: Polyuria and polydipsia, polyphagia, cassation of welght loss
» 24 hour water intake <60ml/kg/day
» Glucosuria but no ketanes, if no glucosuria then could be hypoglycasmic
¥ Monttoring at homa:
Owners can use a dipstick to measure uring glucose and kefones
Blood glucose monitoring with a glucometer
Measurement of the amount of water drank per day

Monitaring of ra-amergence of clinical signs such as polyuria and polydipsia, polyphagia and
tethargy

v Monitoring at clinic:
» Evaluations performed fortnightiy:
= Stable control can take 1-2 months to establish
* Anychanges made after a glucose curva require a ropeat curva parformed 1 week later
» Blbod glucose curve (gold standard):

s Collect Initial pre-insulin sample, feed normal type and amount of food, administer nsulin once
eaten

* Measurement of blood glucose concentrations evaery 2 hours for 12 hours
« Aim of blood glucose curve Is to identify:

o Pre-insulin blood glucose

o Lowest bicod glucose reading = NADIR

o Time of when NADIR oceurs = time of peak effect

o Duration of insulln action

]

v v Y

« Aim for:
o NADIR to occur between 4-8 hours post insulin and ta be between 8-8mmolA. or 110-
140mgyd|

v Indications for adjusting Insulin dosage:
» NADIA < 5mmol/L or 90mg/d, need dose reduction. .
» NADIR » 8mmollL or 140mg/gl, need dese increasa
» Blood glucose at time of next dosage <10mmoliL or <180mg/dl, need dase reduction .
# I pre-lnsulin >25mmol/L or 460mg/d OR If poor response lo insulin and current dose »1, SUIkga- -

MUST assess for causes of insulln reslstance see balow

Short duration of effect:

* For.example, biood glucose concentrations are onty within G smmobt. or 110-140mg/d Ior
short duration then rapld increase after, consider a change to longer acting Insutin (or
administer BID I not already) :

» Prolonged effect: Change to shorter acting insulin
If having difficultly stabillsing, then refer to product manyatl {or troubls-shoot
¥ Fructosamine: '
> Perormad every 4 monihs
» Good glycaemic controd = ~400pmol/L
¥ Poor conlral = >500pmaliL
¥ Indications for investigation:
» Persistent polyurla, polydipsia, palyphagla, weight lass, ketonuria, post-insulln weakness, nered
behaviour, seizures
» Insulin resistance: .
¥ Suspect if >1.5Ufkg and pre-nsulin >25mmoVL or 450mg/dl
v I see hyperglycasmia MUST rule out somoygl effect from recent hypoglycaemia

¥
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Reasons for insulin resistance/antagonism:
» Corticosteroids adminisiration, hyperadrenocorticism, pregnancy, obesity, systemic
illness/concurrent disease, ingulin anti-bodies {rare}

After rasolving the cause of the insulin resistance MUST carefully moniter blood concentrations
carafully as will nesd to reduce Insulin dose

= Complicationa:

¥
v
v
v
v

Cataracts, usually dus to poor contrdl, occurs within 2 years (~50%)

Seizure/coma {Insulin overdose)

Anaemia and hasmoglobinaemia

Severe hypophosphataemia

Urinary tract Infections: Parform a urinalysis and sediment exam {bacteria, neutrophils etc.)

Female non-desexed dogs with diabetes mellitus:

v

v
v
v

Progesterona (when in season/pregnant) causes increased insulin resistance, develop symptoms of
diabetes when in season

Control diabetes first then desex before next ssason, achieving contral can be very difflcult
Predisposed to urinary tract infections, perform urine culiures regularly
Diabetes may resclve once desexed

Falina -ketotle o te itus:

Insulin therapy:

v
v

Treatment using long acting Lantus: Glargine = Synthetic insulin — vary long-acting (very low pH)
Conservative insulin therapy:
» If blood glucose >20mmolL or »360mg/gl — 0.5U/kg of 'ideal body weight’ BID
» |f blood glucose <20mmelL or <360mg/gl — 0.25Urkg of ‘ideal body weight' 8ID
Post-insulln monitaring:
» Perform 12 hour glucese curves for first 3 days sampling every 4 hours:

* 0 hours (before moming Insulin) then every 4 hours
» DO NQT increase dose for the first week:

¢ Little decrease in {blood glucose] in first 3 days but don'tincrease dose
¥» Decrease dose and treat If bicchemical or clinical hypoglycaemla oceurs
¥» Recheck al 1, 2, 3 and 4 waeks after tha cat is sart home, and then as required

Diet and exercise:

v

v
v
v

v
v

v

Obesity and inactivity are significant risk factors for dlabetes

Patatable and nutritionally balanced - high proteln, low carbohydrate (e.g. Hills m/d, frash meat)
Don't need to co-ordinate food and Insulin — Cats don't havae significant postprandlal hyperglycaemia
Feed ad lib until weight loss stops then restrict if obesa and start to lose weight:

» Reduce Intake to 70% of requirement for animal's ideal body waight

> Reduce by only 1-2% of body weight per week, manitor weight once a fortnight

> If too rapid, can cause hepatic ipldosls and liver fallure

Regular exercise (may need to reduce amount of insulin given}

Monltoring:

Waler Intake {better than usdine glucose).

¥ Dryfood ~60mlkg/day, wet food ~10mlkg/day if well controlled, otharwlse still hyperglycaemic
Urine glucose: Well controlled cats should almost always be 0 or 1+ for urine glucose:

¥» 2+ or greater, may require a dose Increase

» Glargine, long action therefore minimal periods whan blood glucose »18mmoVl or 290mg/dl in cats
freated for »2-3 weeks

v Fructosamine: Malntain <400pmoll.
¥ Clinical signs:

» Poor conirol: Polyuria, polydipsla, polyphagia and loss of body welght
3 Episodic weakness/ataxia:
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7 +  Could be hypoglycaemia caused by insulin overdose
«  Beware as hypoglycaemla can be fatal

» Somogyi effect:
* Rebound hyperglycaemia due adrenalin release during hypoglycaemia
» Especially with higher doses of non-glargine insulin

* Adjusting insulin dosage:

- Blood Glucose Parameter! Insulln Dose:;
: Pre-insutin >20mmoll. or 360mg/dt Increass by 0.5U
’ Pre-insutin 15-20mmollL or 270-360mg/dl | Same
&for
[ Nagdir 7-9mmolA_ or 130-160mg/d
, Pra-insulin 12-14mmoliL or 215-260mg/dl | Reduce by 0.5U
Pre-insulin <12mmol/L or 215mg/d! Withhatd and check for remission
3 Nadir §-YmmobL or 90-120mg/dl Reduce by 0.5U
: Nadir <5mmoVlL 90mg/d| Reduce by tU
’ Clinical hypoglycaemia Reduce by 50%

3

I « Diabetic remisslon:

i v >75% remission rate for Glargine + low-carbohydrate diet {¢.f. 30% remission rate with other insulins}
¥ Need 1-3 months of goed glycaemic contral (< 5-9mmaol/L or 90-120mg/dl)

v B cells recover from glucose toxicity and produce own insulin — more likely if steroids/progestogens in
previous 3 months

¥ s catin remission??;

> After minimum 2 weeks insulin with blood glucose consistently <10mmolA. or 180mg/d!

» It pre-insulin BG <10mmollL, or <180mg/dl, wilhhold insufin and perform 12 hour glucese curve
1 » W at next dosing time:

j' * Blood glucose >12mmaoll. or >220mg/gl then give 1U BID insulin
+ Blood glucose <12mmolL or <220mg/gl, stop msulm and discharge with a loHow -Lp wsrl ln 1
week
R ¥ Is cat in coming out of remission??:

. » Palyuria, polydipsia, poor body condition {below idéal level}
# Urine ketones, is always an abnormal finding

Diabetes ketogcidoss (DKA):

[——

* Pathophysiology:

¥ Lack of Insulin {either absolute lack or relative dus to increased resistance) leads to increased Ilpolysis
releasing free fatty acids from adipose lissue. These are converted to ketones. Excessive production’
L of ketones results in a metabotic acldosis or ketoacidosis

v Typleally, this is precipitated by an underlying disease that Increases the productlun of streso
1 hermones which increase insulln resistance

§ + Ciinlcal signe:
¥ Dlabetes meliltus: Polyuria, polydipsia, polyphagia, weight loss, lelhargy

v Diabetic ketoacldosis (DKA): Lethargy, vomiting, anoraxia. severlly depends on degrae of metabalic
] acldosis and nalure of concurrent diseass

.'!1 08 Endocrine Disease
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* Diagnosis:

v
v

v

v

Must investigate for preclpitating factors

Diagnosis = hyperglycasmia, glucosuria, ketonuria, and metabolic acidosis

» Diabetes Meliitus: Blood glucose (persistent fasting »14mmoVL or >250mg/dl} and glucosuria
Urinalysis and dipstick:

> Must parform urinalysis and culture and sensitivity to investigate concurrent disease

»  Urine specific gravity - i low with azetaemla then concurrent intrinsic renal failure

» Ketonuria = diabetic ketosis:

» Detacts only acetoacétic acid, does not detect B-hydroxybutyrata or acetana BUT rarely does
DKA develop wilhout produclion of acelcacetic acid

Blood gas:

» Metabolic acidosis, pH <7.1 is life threatening
Haematology:

» Increased PCV due to dehydration

» Strass or inflammatory leukagram
Bicchemistry:

Hyperglycaemia

» Hyponatraemia and hypokalaemia — can bs due to osmotic loss into tha urine and osmotic
haamedilution

+/- Azotaemia

Other changes depending on underlying disease:

» E.g. Liver disease, pancreatitis, hyperadrenocosticism
Ultrasound:

» Commonly see pancreatitis, cholangiohepatitis

+- Radiographs

v

¥

%

Prognosis:

v
v

Mortality rate of degs and cats with DKA is 30 - 40%
Increased mortality rates with dogs with underlying disease

Treatment:
Goals:

v

v
v
v
v

Insulin to suppress breakdown of production of ketones
Corract fluid and electrolyie imbalances

Correct melabolic acidosis

Identify predisposing factors

Slow correction of hyperglycaemia

Treatment protocol for healthy DKA:
Bright alert and responsive, eating and drinking

4
v

Correct underlying fluid deficits and electrolytes derangements
Commence insulin therapy:

.

»  Can start with either short acting regular crystalline insulin (e.g. Actrapid ®) at 0.2 U/kg SCTID OR
intermediate acting insulin at 0.5 U/kg SC BID

* Give food with insulin and free access lo water

# Monitor blood glucose levais closely evary 2 hours

# Monitor of any signs of iliness

Identification and treatment of underlying cause

When ketoacidosis has resofved can start intermediate acting insulin with less intensive monitoring
Ketonuria may parsist for several days despite treatment

Endocrine Disease 10
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"1« Treatment protocol for sick DIKA:
; » Depressed, anorexlc and dehydrated with severe fluld and elactrolyte derangements and marked acldosls

v Fluld therapy:

>

Correction of perfuslon deficits and hypokalagmia:

+ Selection of IV fluids should be based on sodium balance see "Fluld Therapy” for lrealment
of hyponatraemia which is commaonly seen with severe DKA's

Bagin correction of dehydration deficits whiist facioring In maintenance requirements and ongomg
losses:

« Restore haif of fluld deficits over the following 6 hours, than the rest over 24-38 hours
Polasslum:

» Levels will decrease as therapy continues, hypokalaemia Is common complication

s Insulin therapy move potassium back into cells

¢ Hyperglycaemla and acidosis will mask hypokalaemia as potassium shitts from Intracefiular
space to extraceliular space. This Is then lost into the urine, leads to a whole body potassium
deletion.

Phesphate:
s Hypophosphatasmla = sarum PO4 <0.5mmolL
+ Haemolytic anaemla, waakness, ataxia, seizures

s Supplement with potassium phosphate at 0.01-0.03mmolkg/hr in Ca+ free fiulds recheck in &
hours or glve half K+ supplementation as KCL and half as KPO4 (potasslum phosphate)

¥ insutin therapy: Use regular crystaliine insulln {(e.g. Actrapid @)

»

Alm for gradual reduction of blood glucoss lsvels:

« Do not decrease blood glucose levels by >3-4mmol/L/br or »70mg/dVhr and serum osmolallty
maore than 0.5 to tosmolhr as can cause osmotic cerebral cadsma

Intermittent low-dose intramuscular injection:

» Loading dose of regular Insulin at 0.2 U/kg IM, followed by 0.1 U/kg IM every hour untll blood
glucose Is <15mmolL

+  When blood glucose is <14mmobiL or <250mg/d! start a 2.5% - 5% dextrose drlp and glve
regular insulin 0.1 to 0.4 units/kg 1M every 4 - 6 hours or SC every 8 - 8 hours until the patlent
is stable enough to bagin intermittent acting insulin

Continucus low-dose Intravenous Infuston:

+  More gradual,reduction of blood glucess

* Regular insulin at 0.05 U/kg/r {cat) to 0.1 Ukg/r (dog) continuously in a saparate IV line. Use
an Infusion pump to insure accuracy

« OR add 25U to 500mis of 0.8% saline and run at imUkgMr {cat) or 2mbkghr (dug), must run
through S50mis of solution to coat infusion set to alldw carrect adminfstration

= When blood glucose Is <14mmollL or <250mg/dl change IV flulds to 0.8% NaCl + 5% dextros,e
{remove 100ml out of 1L of saline and add 100ml of 50% gluoose) and add K+ if required

¥ Dextrose drips:

»
>

Praviston of carbohydrates to pravsm hypoglycaemia

Do not stop insufia therapy (unless hypoplycaemic), increase and decrease concentration of
dextrose Infusion to prevent hyperglycaemia and hypoglycaemia -

v Transltion to Intermediate acting insulln therapy:

>

When blood glucose is 6-12mmolL ar 110-210mg/di, animal Is drinking and eating, remaining
hydrated with minimal ketones {in urine and serum), bagin treating as an uncomplicated case

v Blcarbonate therapy:

»
LB
»

Controverslal
Indicatlons: patient has pH < 7.2 or lotal C02 (HCO,) Is < 12mmolL
Restora daficits slowly (over 36 - 48 hours)

s Amount: mEq of HCQ; = BWt{kg) x 0.3 x (base deflcit OR the amount of HCO, you wantte -
corract), give 1/3 IV and the rest into IV flulds and give slowly over 12 hours OR

Tmmolkg ar 1mlkg of 8.4% solution stowly over 20mins
= Monltor lonised calcium levals (may drop with carrection of acidosis)

Endocrine Disease
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» Adverse effects of acidosis: Vasodilation, hypotension, CNS and respiralory depression,
arrhythmias

» Why therapy Is controvarsial: Both fluid and Insulin therapy will ha!p to resolve acidosis. Cne mmol
of HCO3 is generated from each mmol of ketoacid metabolized

> Adverse effects of HCO3: May worsen hypokalaemla, cause paradoxical cerebral acidosls {with
associated CNS dysfunction} and delay decrease In bleod lactate and kelone levels

» Monitoring:
¥ Insulin therapy will usually resolve hyperglycasmia over 6 - 8 hours and ketosls over 10 - 48 hours
{aithough kelona synthesis is immediately inhibited)
v Ketouria may get worse before it gets better as B-hydroxybutyrate is initially converted to acstoacetate
v Evaluate blood glucese levels every hour and electrolyte/acid-base status every 4 - 6 hours. Adjust
therapy accordingly

« Complications of therapy:
v Hypoglycaemia:
» Treatment:
+ Give Sml/kg dextrose 5% IV or 0.5~1mlkg dextrose 50% 1V diluted with saline
+ Continue with glucose supplementation in IV fluid as indicated above
v Hypokalaemia:
¥ Due toinsulin and resolutlon of acldosis driving potassium into cells
»  Treatment:
« Ses “Fluld Therapy"” and add 20mmoll. of potassium into IV fluids as a maintenance adjust
accordingly
v Hypophosphataemia:
» Due to insulln and reselution of acidosis driving phosphorus inte cells
# Treatment:
+ Sees "Fluid Therapy”
¥ Aenal failure:
» Due to a combination of pra-renal and primary renal disease:
* Pra-renal disease due to hypovelemia and hypotension
# Menitor urine output by placing a urinary catheter
= Aim for >1 - 2 mikg/r after correction of perfusion and hydration deflcits and after obtalning
normotension
» Trealment.

+ Correct underlying fluld deficits, if normotensive but no urine owtput then treat as per acute
kidney injury. See “Renal Disease™

v Cerebral oedema:

¥ Fast reductions in blood glucose can cause cerebral osdema — brain makes sorbitol when the
serum is hyperglycaemic to maintain osmolality and retain water — when hyperglycaemia ls
resolved — water moves into the brain cells due to the osmotic draw of the sorbital - swelling and
carebral cadema

» Pravant by slow reduction in BG <3-AmmoliL/hr or <70mg/dimr and slow reduction serum
asmolality <0.5 lo 1esmolhr:

Serum osmolality (mOsm/kg) = 2 x (Na mmol/L) + (glucose (ma/dl} / 18) + (BUN {mg/di) /2.8)

»  Clinical signs:

+ Neuralogical signs, altered mentation, seizures
» Treatment;

+  Mannitol 0.5-1gm/kg slow IV GID

» Slow down rate of BG reduction
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] Hyperthyroidism:
l Signalment:

v Hyperthyroidism In dogs Is vary rare, but comman in cats

Esline hyperthyroidism;
Pathophyslology:
v Elevated circulating levels of thyroxine (T4} and trilodothyronine (T3}

v Mosl common cause Is functional adenomatous hyperplasia which causes gland enlargement (gmtre)
N can be bilateral {80%) or unilateral (20%)

i ¥ Mainly older cats (averags 9-12 years)
bv fiect multiple organs systems:
» Renal effects: Hyperthyroldism can lead to CRF due to increased GAF and protelinuria, they can
r have gither overt CRF or seem normal ("masked™) only lo have it become overt once the
: hyperthyraldism is freated
B » Cardiovascular effects: Canlead to the development of hypertrophic cardiomyopathy, systemic
hypananslnn see “Cardiovascular Disease”

j¥ Welght loss with normal to Increased appetlte, vomiting +/- diarfhosa or increased faecal valume,

[Tcnnlcm signs:

polyuria and polydipsia, anxlety, restlassness and excltability poor unkempt halr coat

v Tachycardia (> 240bpm), systolic mumurs, gallop rhythms and arrhythmlas, Secondary hypertrophic
cardlomyopathy may lead to congestive heart failure

v Palpable thyroid mass (goitre) anywhere between larynx and thoragic inlet, mora cornmnnly bilateral
but can be unilateral

pim——

Diagnosiu.

1\f Blochemlstry: Elevated ALP and ALT without pAmary hepatic dlsaase, occasionally azotaemia,
hiyparglycaemia

l Urinalysis: Variable USG and proteinuria
. .Y Serum total T4;
! » Elevated lavels are diagnoslic if >50nmoVL. but In young cats >70nmobiL can be normal

i » linot elevated and clinical signs suggsstive of hyperthyroldism repeat test at a later date or do a
frae T4 if elevated, then diagnostic

lTreatmani-

if CAF Is evident prior to treatment, then trealment of the hyparlhyro]dmm may not be warranted
v Blocking thyrold hormane synthesis:
1 » Oralcarbimazole:
! J = Hmg/cat PO BID if <100nmoll., TID i >100nmolL
+ Carbimazole s metabolised into methimazole
+ Side effacts:
i o Short term: in 20% of patients but only short term, vomiting, ancrexia, and lethargy

L » Transdermal methimazole;
» 0.05-0.1ml on skin BID-SID (5mg methimazole/0.1ml)
1 + Applied 10 the inslde of the ear, takes longar to reducs thyroid levels
¥ Surgery:
S Thyroidectomy

¥ It underlying chronic renal fallure is unmasked by a trlal on medical therapy this may not be
Indicated

!
1 » Potential complication is hypoparalhyroldism 2.3 days posi-operatlvely
i » Treated with IV calclum gluconats then long term with oral calcium and vitamin D
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;/ Must assess renal function before and after Ireatment as the hyperthyroidism may be masking CRF -'_j'

e Long term: Skin rashes and pruritus, blood dyscrasias {reduced platelets and granulocytas)



v Radipactive ivdine therapy
» Considered gold standard
> Relatlvely low risk, can provide lifelong euthyroldism in 80-90% of patients

% If underlylng chronic renal failura is unmasked by a frial on madical therapy this may not be
Indicated

» Monilering:
¥ Poor owner compliance is the main cause of failure

v ldeally repeal serum lotal T4, haematology and biochemisliy every 2 weeks for 12 weeks but otherwlse
at least every 4 weaks:

» Serum total T4:
» Aim for mid nomnat serum total T4
» If massive drop from >100nmoli. to normal, then trial then reduce frequency
» if no dacrease In serum total T4, then Increase dose by 5 mg SID
¥ RAenal enzymaes and urinalysls:
« 1P mild azotasmia than can monltor and freat, see “Renal Disease”
« It ovart azolaemia, then may need to stop hyperthyroid therapy and monitor
» Blood dyscrasias: Reduced platelets and granulocytes
¥ Once stable then repeat every 3-6 months

Hypothyroidism:
» Slgnalment:
¥ Hypolhyroidism Is rare is cats, but cammen in dogs

= Canine hypothyroidism;
« Pathophysiology:
¥ Congenital: Congenital hypothyroidism Is rare
v Acquired hypothyreldism: Common and usually in dogs batween 4-10 years old (giant breeds can be
younger):
» Primary acquired hypothyroidism:
= Most common acquired form, 95% of cases

s Autoimmune destruction of thyroid gland, leading to lymphocytlc thyroiditis resulting in impaired
production and secration of thyrold hormones

» Secondary acquired hypothyroidism
« Rare, only 5% cases
» Deficioncy of thyrold stimulating hormone (TSH) leading to thyroid follicular atrophy

+ Caussad by extrathyroid gland iliness - neoplasia, systemia iliness, drug therapy and "sick
euthyroid syndroma”

» Tertiary hypathyroidism: Very rare, due to reduced thyrotropin-releasing harmans (TRH)

¥ Sick euthyroid syndrome:

» Normal thyroid gland, but transient suppression of thyrcid gland activity due to systemic linesses
or drag administratian {phenobarbitone, NSAIDs, cerlicosterolds)

¥ Fesulls In low resting serum total T4, free T4 will also reduce If iliness is severe
» MUST treat the underlying iliness then perform screening tests when animal has recovered

v Cllnical signs:
¥ Hypothyraidism affects many body organs as 1t is required for normal cellufar metabalic functions
¥ Clinicat slgns are gradual, subtle and vague:
» Lethargy

» Woaaknass and muscle wasting, welght gain without an increase In appetite, heat-seeking, comeal
lipidosis
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i > If low <10nmol/L are consistent with hypothyroidism, strong indicator of hypothyroidlsm but canbe

L

§ syndrome® and drugs

i ¥ Litelong therapy with synthetic T4 hormane

L ;

> Dull, brittle hair coat with alopecia that ls bilateral symmetrical, over pressure points and tall,
hyperpigmentation, myxoedema "traglc” facial expresslon

> Nsurological slgns: Weakness, ataxia, vestibular signs and faclal paralysis

+ Dlagnosls:

¥ Commanly over-diagnosad, and require muftipla tests and may need to delay tesllng i concurrant
illness is present due to "sick euthyroid syndrome”

v Treatment trial without diagnostics is NOT appropriate
¥ Drugs can lowsr T4 levels: Corticosteroids, phenobarbitons, trimethoprim sulfa
¥ Haematoltogy and biochemlstry:

» Non-specific changes, non-regenerative anaemta {normocylic and normochromic),
hyparcholesterclaemia

v Endocrine testing:
> Qverall low total T4, a low tree T4 by equilibrium dialysis with high TSH = 98% spacific tor
hypothyraidism
» Low total T4 and low frae T4 by equilibrium dialysis with normal TSH ¢an be due to non-thyroldal
lliness or drugs

v Serum total T4:
> Low normal levels are suggestive of hypothyroldism but can be affected by su‘:k euthyroid

» Nomal levels ruls out hypothyroldism in 80% of cases
v FresT4:
¥ More specillc than total T4

reduced with concurrent iliness, drugs and hyperadrenccorticism
> Best if measured by modified squilibrium dialysls (MED)
! v TSH (thyroid stimulating hormona): ‘
"> High TSH confirms hypothyroidism with a low total T4 orfree T4 and with concurrent elinical signs
¥» Can be normal in 30% of dogs with hypothyroidism

Treatmant:

v Synthetic L-thyroxine:
» 0.02mg/ikg PO BID - generic products are not recommended

» K concurrent diabetes, hypoadrenocorticism then monitor closely as thyrold supplementaﬂon can -

j lead to hyparglycaemla and ketoacidosls, and also hypoadrenal crisls

Monitoring:
1 v Re-avaluate after 6-8 weeks :
! v Rasponss to therapy is the maln indicator of treatment success:

: > Should see improvernanis in clinlcal signs over six waeks — increasad activity, weight loss, halr
regrowth may take langer

3 ¥ Assess serumn total T4, 6 hows after administration of the hormone, shoutd be within normal range if
not increase dose

1v¥ Ifthere has been no response lo therapy with normal post-pill serum total T4 levels afler 4;5 months,
then re-svaluate diagnosis

Owerdosae of thyroid medication:

", v Develop clinicat signs of hyperihyraidism, stop medication, clinical signs abate over a few days, restart
] supplementation at reduced dose
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Hyperadrenccarticism:

Signalment:

v

Rare in the cat, common in dogs

Canine hyperadrenocorticism:
Pathephyslology:
v

v

Elevated cortisol lavels
Pituitary-dependent hyperadrenacorticism (PDH): 85%

»  Excessive production of AGTH from a tumour in the pituitary gland, leads fo bilateral adrenal gland
cortex hyperplasia

Functicnal adrenal tumour or adrenal dependant hyperadrenocorticism (ADH): 15%

> Secrelion of excess quantitles of corlisol, dus to adrena! gland adenomas or adenocarcinomas,
results in atrophy of uninvolved gland

» Adenomas are benign, adanocarclnomas are malignant (poor prognosis)
latrogenic:
> Long lerm use or long acting corticosterolds

Clinical signs:

v

v
v
v

v

Polyuria, polydipsia, polyphagla, pot-belllad {(due to hepatomegaly and muscle wasting)

Panting (musela wasting), acute dyspnosa and hypoxia caused by a pulmonary thromboembaolism
Lethargy and weakness due to muscle wasting, can cause cruclate ligament ruptures

Skin and hair coat changes:

» Alopecia bilateral and symmstrical, hyperpigmentation

¥ Thin skin, able to see blood vessels more easy and calcinosis cutis

> Predisposes to recurrent and chronic bacterial infectlons (skin/urinary tract)

Neurological signs from piuitary tumours causing comprassion or increased intracranlal pressure

Dlagnosis:

v

v

Haematology, biochemlstry and urinalysis:
» Stress laukogram {neutrophilia, monocytosis, lymphopenla and essinopeania)

> Elevated ALP (can be very high, with no concurrent hyperbllirubinemia) and ALT (usually mild),
hypercholestarolaemia, hyperlipldaemia, hyperglycaemia: .

» Steroid isoenzyme can also be increased by diabetes mallitus, hepatic diseass, pancreatitis,
congestive heart failure and malignancies

¥ Dilute urine, +/- bacteria (culture urine regardlass), +/- proteinurla, Increased risk of calcium uroliths
Diabetes melfitus and hyparadrenccorticism:

» Ditficult to dlagniose hyperadrenocorticism n a dog with diabetes

»  Adrenal scraening tests are affected by non-adrenal itiness, test only after stablllsing diabsles

Screening tegts (to positively diagniose hyperadrenocorticism):

v

Low-Dose Dexamethagsone Suppression Test (LDDST):

¥ Testing for hyperadrenccorticlsm should be delayed if the dog Is il as LDDST is affected by non-
adrenal illness (false positives), or use the ACTH stimulation test

» Best screening test, very sensitive (85-85%) but iess specific (50-70%)
» Candifferentiate betwesn PDH and ADH In some cases
¥ Protocol:
+ Collsct blood for a resting cortisol level (8 and 10am)
s Administering dexamethasone 0.01 mg/kg IV
o Collect 4 and 8 hours post injection
* Interpratation;
= Nomnally the pliuitary-adrenal axis is suppressed by excgenous dexamethasone
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Yy ¢ Corlisol tevels >30nmaVL at 8 hours post dexamethasona = hyparadrenocorticism
s Cortisol levels <60% or <40nmolL at 4 hours post dexamelhasone = PDH
H o Seen in 20% of cases, if no suppression at 4 hours then still could be PDH

¥ ACTH stimulation responas tast:
e » Less sensilive (80%) but highast spacificity (80-80%)

: » USED if concurrent iliness (not as atfected by non-adranal iliness) and also to monltor the
i raspense fo treatment

»  Protocol:
,,,’ « Synthetic ACTH {tetracasactrin, Synacthen @)
i » Collect blood for a resting cortisol level
. » Inject Sug/kg of ACTH IM or [V, or 1 vial for large dog or % a vial for a small dog
+ Collect a second blood sample 1-hour later
1 ¥ Interpretalion:
i « Normal dogs: 2-3-fold increase in cortisol compared to resting levals
J * 1 hour cortisol lavel: #
‘o »550nmoll = hyperadrenocorticlsm (ideally >600nmollL)
5 o 400-600 “Grey zone" = false positive results may occur
k s Reduced response:
4 o Adrenccortical atrophy = hypoadrenocorticlsm
v Urinary Cortisc!; Creatinine Ratio:
~ » Normal urinary cottisol:creatinine ratio = NOT hyperadrenocorticism

L Discrimination tests
¥ Todistingulsh the various causes of the disease
1 ¥ Ultrasonography:
» N bllateral enlargemant — likely PDH but 20% of PDH can have no enlargement
L3 » [funilateral eniargement and atrophy of the other gland —likely ADH
v High-Dose Dexamethasone Suppression Test:
~ » Bame protocol as LDDST except administer 0.1mg/kg:
i + Suppressed cortisol concentration at 1 hour = PDH
s Failure fo suppregs cortisol concentration at 1 hour = ADH

O

F 3 Treatment:
i Pitultary depsndent hyperadrenccorticigm;
4 v Mitotans;
» Potent adrenacorticoytic actlon :
b > Beware patients with pre-existing dlabetas as may need to reduce Insulin dosage
4 ¥ Induction phase:
i » Mitotane at 50mgykg dally {into two doses) given with food
> Dlspense pradnisclone if accidently overdose occurs
5 » Start maintenance dose when indicators of “end-point of therapy” therapy have ocsurred:
J +  Water consumption <60mtkg/day OR
* Raduction in appelite occurs QR
+ Vomlting, dlarrhoea or listlessness
3 » Perform an ACTH stimulation test:

3 } maintenance phase
‘v Malntenance phase:

# <10 days to reach “end-point of therapy” start maintenance dosage ot 25 mg/kg waakly
1 » >10days to reach “end-point of therapy” start maintenance dosage of 50 mg/kg weekly

Endocrine Disease
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» Divide weekly dose into two to four treatments per week
» Clinical signs may take up to 6 months o abate

¥ Relapses during mainienance phass:
» HRestart induction phase - mitotane S0mg/kg/day (divided)

¥ Then increass the weakly maintenance dose by 25-50% to prevent future relapse when “end-
points of therapy” have occurred,

¥ Hypoadrenocorlicism during malntenance phasa:
¥ Clinical signs of overdose/iatrogenic hypoadrenocorticism: Anorexla, vomiting, lethargy, weaknass,
ataxia
» Perform ACTH stimutaticn test

» Treat with short-term prednisolone 0.25 - 0.6 mg/kg SID, then reduce the weekly maintenance
dose by 25-50%

v Monitoring:
»  Water intake
» Re-axamination and undergo ACTH stimutation tests every 3 months

v Trilostane:
» Inhibits 3B-hydroxysteroid dehydrogenase aclivity — reducing adrenal steroid synthesis
» MUST not be handled by pregnant owners

Mot used In dogs with hepatic and renal impairment

Small risk of adrenal crislg or adrenal lysis syndrome

Clinizal signs may take up to & months to abate

¥ Recommended dosage regimes:

A

v

Weight: Dose:
< 5kg 15mg PO BID
5-20kg 30mg PO BID
20-40kg 60mg in AM, 30mg in PM
40kg 60mg PO BID
Larger the dog (>25kg) Use the least amount to
redirca clinlcal signs

¥ Monitoring:
»  Watar intake
» Repeat ACTH stimulation tests performed 4-8 hours after dosing
» 2 weeks, 1 month, 3 months and then every 3 months after starting trilostane

Cortisal level: Degres of control:
Baseline 25 = 75nmolid, Normal baseline
cortlgol;
Baseline and 1hr <15nmol/L Excesslve control
cortisol:
1hr cortisol: 25-80nmoliL Tlght cantrol
1hr cortisol: 80-125nmol/L Acceptable control

« Adrenal depandent hyperadrenocaorticlsm;

¥ Surgery: Unilateral adrenalactomy is the treatment of choice
v Madical:

» As above with PDH

» May be more difficult to stabllise

Endocrine Disease 115



Hypoadrenocorticism:

= Signalmaent:
¥ Uncommon in tha dog and rare in the cat

! = Canine hypoadrenccorticism:
4 = Pathophyslology:
¥ Primary hypoadrenocorticiam (Addison's disease):
[ 1 ¥» Dastruction of the adranal cortex most commoenly Immune mediated

: » Leads to mineralocorticoid and glucccoricold deficlencles

! v Isolated hypocortisolism (Atypical Hypoadrenocodicism):

¥ Hypocortisolasmia without minesalocorticold defictency:

B » Isolated destructlon of the zona fasciculate
+ Secondary: Reduced ACTH sacretion due fo pituitary gland pathology
« latrogenlc: Post corticosteroid therapy or treatment of hyperadranocorticlsm

1 s Clinical signa:
v Acute presentation = "Addiscnian crisis”

» Vomlting and diarrhoea, lethargy and waakness, anorexia and PU/PD
¥ Chronic intermittent gastrointestinal signs

» Diagnosis;
o v Biochemistry, haamatology, slectrolyles and urinalysis:

‘» No stress levkogram (No eosinopenia, lymphopania and neutrophiiia} and mild anaemia (possmiy -
i masked by dehydration)

: . ¥+ Azotaemia (pre-ranal), hypocholestarclasmia, hypoalbumlnaemla
=} » +- Hypoglycasmia, +/- hypercalcaemia

¥ Electrolyte abnormalities: Due to aldosterone deflclency
Y » Hyponatraemia (Na+ <140mmoVL)
; #» Hyperkalaemia (K+ >5.6mmoliL}
4 ¥ Sodium:potassium ratio (Na+:K+):
s Raltio less than 25:1 is consldered suggestive
F 1 + Ratio less than 151 virtually diagnostic
: .= Diffarentlals for low Na+:K+ ratio include whipworm, acute kidnay injury, aﬁusions.
.4 gastrointestinal inflammation
_ » NOTE: -
1 « Electrolyte abnormalities are due to mineralocorticoid deficiency, in ‘isalated
: hypoadrenocorticlsm® the electrolytes are normal or may get hyponatraemia
[ b « Dehydration: May mask the hyponatraemia and hypochloraemia
* Blood resuits may appear Rke renal failure
1 » USG: <1.030 due to medullary washout from Na+ loss
: v ACTH stimulation tast:
¥ » Dadiinitive diagnostic test

» Hypoadrenocorticlsm = No response [n cortisol ooncentration ta stimulation = pre and post-ACTH
corlisol measuremeants < Snmo¥l. '
¥ Nomnali cortisol response to ACTH testing = Extremely unlikely to be hypoadrenocorticism

[ J " » Doses not distinguish between primary and secondary
]
L
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» Treatment:
= Emergency the. of acute adranal crisis;
v Correct perfusion and dehydration deficits
v Correct electrolyte and acld-base imbalancss
v Supply mingralocorticofds and glucocorticoids
« Protesol: .
¥ Collact blood for baseline dlagnosfics
v Haematology, biochemistry, electrolytes and resting cortisol levels
v IV catheter and select/create IV fiuid wilh Na+ concentration within 10mmol of the patient's Na+

» Severe hyponatraemla: See “Fluld Tharapy®, aim for gradual increase lass than 1mmolhr if less
than 130mmobL

v Correct perfusion deficits with a low sodium {fuid

v Correct dehydration deficits, half of fluid deficits over the following 6 hours, then the rest over next 24
hours

v Perform an ACTH stimulation test and avoid glucocorticold therapy untll completion
v Steroid supplementation:
» Dexamathasone phosphate 0.5mg/kg 1V, then reduce to 0.1mg/kg IV BID
» Hydrocortisone sodium succinate CRI 0.5mg/kg/hr
% Commence oral therapy once ealing and no vomiting (see below)
v Mineralocorticoid supplement — to corract elactrolyle derangement:
» Single injsction of desoxycortisone pivalate 2.2mg/kg IM/SC q25days OR Fludrocortisane (Florinef
®)} 0.09mgkg/day PO BID
» Notrequired In less cominen cases of glucocoricoid-dependent {secondary) hypoadrenocorticism
¥ Severe hyperkalaemla: See “Fluld Therapy”
¥ Metabollc acidosis. See “Fluld Therapy”
¥ Once stabilised and eating, transition to maintenance therapy, ses below
* Monitoring:
v Reassessment of vitals, CRT and pulse pressure and hydration status every 4 hours
ECG: Manitored every two hours until hyparkalaemia changes subside
Electrotyles: Every four to eight hours
Others: PCVW/TP, CVP, urina ouiput, and renal function, blood gases

LNENEN

= Malntenance therapy:
= Mineralocorticoids: Lifelong therapy may be requlred
¥ Fludrocortisone [Flarinef ®)
» Glven orally at 0.01mg/kg/day BID
» Dosage adjusted by measuring serum elactrolytes
» Re-svaluated every week unti! stabllised, then every 3 to 4 months
» May need to increase dose over the first 12 to 18 menths, untfl fully stable
v Dasoxycortisone pivalate (DOCP):
» Pure mineralecorticoid, long-acting IM injection every 25 days
» Starting dose of 2.2mg/kg every 25 days
» Elecirolytes are re-avaluated every week until stabllised, then every 3 to 4 months
» Can try to extend dosing interval with DOCP:

» [f normal slectrolytes Increass dose interval by 1 to 2 days each ime up to 30 day dosingif
stable

« Iflevals are abnormal, reduce the interval
* Glucocorticoids:
¥ May need fn conjunction with mineralocorticold supplementation
v Prednisolone: Prednisolons 0.1-0.3mg/kg PO BID, In times of sirass Increase daose to 1-2mgfkg PO
v Cortisone acelate: 0.5mg/kg PO SID to BID
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» This chapter covers:

‘ i= Asgsessment of hydration status:

i
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l j Typlcal electrofyte abnormalities:

¥ Types of fiuid:

Fluid Therapy

¥ Assassment of hydration
v Basic principlas of fiuid therapy — typas of fluids, Indications and rates of adminlstration
¥ How to correct electrolyle Imbalances

v Assessment fs based primarily on cfinical examination findings, can be supported with laboratery
findings

Status: Clinicat signs:
Mild (5%]): * Skin and mucous membranes ara tacky

* Capillary refill time >2 saconds

Moderats (8-10%); = Skin lost elasticity and retains an abnormal position {tenting)
» Oral mucous membranes are dry

= Eyes sunken Into sockets - dehydration of peri-orbital tissue
Ssvere (12-15%): = Capillary refill >5 seconds

» Markedly shrunken eyaballs

» |nvoluntary muscle twitching

Cancurrent perfusion
deficits with lﬁls d:’grea * Gold extremities and hypothermla

of dehydration » Circulatory faflure and death ocour

Disease process: Electrolyte abnormalities; .
Dehydration 1 Na+, Cl-
Diabetes ketoagidosis | K+, Na+and HCO4-
Diarrhoea | K+, Na+, Cl- and HCO-
Hypoadrenocorticism | Na+, Cl-and t K+
Kidnay failure (acuta) 1 K+, Na+, Cl-
Urgthral obstruction t K+
Vomiting | K+, Na+, Cl-

¥ Tonichty:
» lsotonic: Solute levels simllar to plasma
+ E.g. NaCi 0.9%, Hartmanns, Plasmalyle 148
» Hypotonie: Solute levels lower than plasma
= E.g. Glucose 5% (isotonic in the bottle) and 2.5%, NaCl 0 45%
» Mypertonic: Solute levels greater than plasma
+ E.g. NaCl 7.5%, 10% glucose, Mannitol
Types:
» Crystallolds:
* lIsolonic crystalloids: E.g. NaCi 0.9%, Hartmanns, Plasmalyte 148

o Solutions contalning mineral salts and water soluble molacules that can pass through Into
the intracellular space, does not increase oncotle prassure

+ Hypentonic crystalloids; £.g. 7.2 ~ 23% sallna

o Used to increase intravaseular volume rapidly via waler shilt info the inlravascular space
from the extravascular space down an csmolic gradient producad by Increasing
intravasgcular sodium concentration
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o Short acting Intravascular volume expansion, via water shift into the intravascular space

down an osmotic gradient

o 5mlkg of 7% hyperonlc saline produces a simitar haemadynamlie effect similar to 60-
90mlkg of replacement crystatioid, but lasts only 30 minutes

o Resulling hypermatraemia limits the amount that can ba safely administered
o Coniraindications of hypertonic saline: Dehydrated patients, hyperosmdlar patients
o Potentlal adverse effacts. Rapid respiratory rate, hypotension (vagally or csmolality

mediated), bradycardia, hypematraemia

» Colloids:
E.g. dextran, starches, gelatins
Flulds ecntalning Jarge melecules that remain in the ilravascular space and helps retain watar

in the intravascular space

Smaller volumss are required to correct perfusion deflcits and restore nomaovolemia
Large molecules persist for langer; small molecules have sironger effect initially

Crystallclds are stilf required to carrect dehydration deficiis but when correcting parfuslon
deficits reduce crystalloids volumes by 40%

Use for the maintenance of colleld osmotic pressura and the prevention and management of

odema formation in hypaproteinemic patients has recently come under question
Possible complications: Anaphylactic type reactions, prolonged coagulation times and

Increased risk of bleeding, initlation or exacerhation of acute kidney injury
¥ Final pH in the body:
¥ Alkalinising fluids: For acidotic processes

Fluids that contain acetats, gluconale, lactate which is transformed into bicarbonate

E.g. Harimanns, Plasmalyte 148
» Acidifying fluids: For alkalotic processes

Fluids that do not centain an alkalising agent and that has high chloride, it also has an

acidifylng effect by ditution

+ E.g. NaCl0.9%
Typa: Osm: pH: Na+: Cl-: K+: Ca+: | Mg+ HCOy

Plagma: 300 7.35 147 118 4 2 - 21
Harmanns / 272 8.5 13 110 5 2 - Lactate 28

Lactatad

Ringers:
NaCl 0.9%: 310 55 154 154 - - - -
Plasmalyle 255 6.3 140 96 5 - 15 Gluccnate 23

148: Acetale 27
Glucose 5%: [ 280 (In 4.5 - - - - . -
bottle)

* Aims of therapy: See below fof rales

v Perusion:

¥ Replace fluld deficits In the intravaseular compariment. Fluld choice can include colloids as they
remain in the intravascular space fonger and also hyperonic saline but must also Inglude
crystailolds

¥ Rehydration:

» FReplace fluld defict In the interstitial compariment.

> Composition of the fluid should resemble that of the extracellar fiuid space e.g. replacemeant fluids

such as Plasmal.yte 148 or Hartmanns/Lactated Ringers

¥ Malntenance:

¥ Used to replaca ongoing fuld lost from normal daily losses
» The solution should be lower in Na+ and higher in K+ (add 10-20mmol®. of K+)
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» Anorexic puppy or kitten then also add 2.6% dextrose (50mi'L of 50% dexirose}
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1}). Correction of perfuslon:

¥ Perfusion,

» Fluld deficit In the intravascular space, aim to replace deficits rapidly white reassessing for end-
1 point resuscitation variables”

v QOptions: -
» Crystalloid fiuid resuscitation:
= Glve 10mlkg crystalloid boluses IV, repzated until reach “end-point resuscitation variabln"
» Combination {luid resuscitation:
= Give 5mikg boluses of a colloid IV with 5-10ml/kg crystalloid boluses

* Can give hypartonic saline maximum 3-5mbkg IV but not in hyponatraemic or dehydrated
patients, in combination with 5-10mlkg ¢rystallod boluses

* Collolds and hypertenle saline reduce the volume raquired fo correct hypovotaemia
* Repsat boluses while reassessing "end-point resuscitation varlable”

v IF administered more than a half a blood volume (45mlkg for dogs and 30mUkg for cats) and not
responding:

[ » Assesg for cardiogenic shoek: Assess for jugular pulses and cardlac disease

» Assess for obstructive shock: GDV, pericardial effusion, tenslon pnsumothorax

> Assass for distributive shock: Assess central venous pressure or Irial vasopressor therapy
»

Assaess for ongeing losses: External and Internal haemorrhage (consider abdominal counter
F 3 prassure)

if stlll in shock and needs more fluids, consider:
J * TP if <45g/L or low encotic pressure, conslder collolds or whaole blood

s PCVif <30% or anaemicshasmorrhagic patients, consldar pRBC or whola blood and monitor
- PCV and lactic acid levels

¢ It clinically dehydrated, elevated PCV then continug with crystalioids

Y

* End-point resuscliation variables:

ry ¥ Resuscilation end-peints are physical and laboratory paramaters that are used as an Indication of
: adequate blood flow to vital organs

L 1 v Indicates when to stop resuscnauon fiuld therapy and continue with rehydration and malntanance
therapy

¥ Downstream paramaters: ’
» Physical examination parameters are not as sensitive for ongolng parfusion- deﬁcns as downslrsam

. parameters
3 > Downslream parametets do not contribute to parfusion but rathar depend on having adequata
, perfusion A
\ > Downstream paramaeters can provide early recognition of occult shock and be a scurce of leedback
. for resuscitation efforts and thus provide a guide for continued therapy
2 .
Varlables: Value: .
1 Mentatlon; Alert
; Heart rate {beats per minute): . Dog: 80140
! Cat: 180
, Mucous membrane colour: o Pink
: Caplllary refill time (seconds): 1-2
L} Rectal temperature: »37.5°C
Mean arterial Prassure (mm Hg): 70-80
: Systolic blood pressure (mm Hy): ) 100
L
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Urine output (mL/kg/hr): >1
({not to be used in isolatlon as a marker of >2 (If on fluids)
hypovolagmla)
SpO2 (%) >85
*Sv02 Mixed venous 0 ssturation (%): »70
*Pev02 (mmHg): >35mmHg

‘Lactate {mmol/L): <2

*Base deficit (mEq/L): >4

* = downstreain parameters

Amount = HYDRATION DEFICIT + MAINTENANCE REQUIREMENTS + ONGOING LOSSES

2). Correct dehvdration;

v
v

v

Rehydration: Corraction of fluld deficit in the interstitlal space

Dehydratlon deficits is based primarily on physical examination parameters, sea "Assessment of
hydratlon status”

Use replacement crystalloid:

» Corect 26 to 50% of the {luid deficit over 4 ~ 6 hours, then the remainder over the next 18-24
hours

HYDRATION DEFICIT (L) = % dehydration X BWt (kg) / 100

3). Provk 'or maiptena eeds;

v

Malntenance:

» mikg/day = BO x body weight ®7® (cats) or 132 x bady weight *™ (dogs)
» OR 30 x body weight (kg) + 70

» Add on top of tha rehydration rates

4). Covering for ongalng loss

v

Ongoing losses!

3 Losses from vomiting and diarthoea

3 Can estimate or waigh {1gm of liquld = 1mi of fluid)
» Add on top of the rehydratlon and maintenance rates

» Complications of fluld therapy:

v

Tonicity:

> Rapid administration of hypolonic flulds can cause hasmalysls

> Rapld administration of hypertonlc flulds can cause cgranation

Elactrolyte imbalances:

» Commonly hypokalaemia or hypaimatraemia with use of replacement fiuids for maintenance
¥ Potential for exacerbation of acute kidney injury with saline 0.9% due to excess chloride
Acid-base derangements: '

> Acidification (e.g. hyperchloraemic metabolic acidosis) or alkalinisation

Vaolume overload:

> Excessive fluld administration that exceads ability to remove It

» Tissue oedema and delayed wound healing e.g. Infestinal anastomosis sttes and prolong recovery
timas

¥» Clinical signs:
s Pulmaonary oadema: Seen lirst especially in small dogs and cats
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» Fructosamine: Can glve an indication of the patlant's prior glycaemlc status

o Increased raspiratory rate, crackles, soft and moist cough, serous nasal discharge
* Subcutanecus oedema; Seen around paws and ventral areas
Haemodilution:
» | Oncotle prassure: Consider use of colloids if TP «<45g/L
» | PCV: Conslder administering whole bloed or pRBC and monitor PCV
» Dilution of coagulation factors

Trealment:

« Hypoglycaemia:

Glva dextrose 0.5-1mlkg of 50% IV diluted with saline 1:3 (1o reduce vasculitis) given over 5 mlnutas

Offer food if able 10 i.e. Patlent is bright and there are no contraindications

Dextrose CRI at 2.5 to 5% if require longer tarm glucosa supplementalion

> 2.5% = 50mi of 50% dextrose in 850ml

» 5% = 100ml of 50% dextrose in 300ml

Insulin overdose:

» If due to insulin overdose must continue glucose supplemeantation with 2.6% glucose solullon {or.
hghet), until insulin wears off (|.e. blood glucose starts to increase) then start insulin again at 50-
75% of dose, sea Diabetes Mellitus in “Endocrine Disease” ~

» Sevare insulln overdose requires higher rales of glucose supplementation and occasional boluses
of dextrose

» Must monitor electrolyles especially potassium as this will shift intracellulary resulting in

hypokalaemia, this can occasionally require aggressive potassium supplsmentation greater than

the recommended 0.5mEg/kg/hr

Hypophosphatemia can occur as it is shiftad inlracallularly by insulin

» Glucagon CRI: Persistant and severe hypoglycaemla e.g. Severe insulin overdose or Insuhnoma,
consldar starting glucagon CRI — administer a 50ng/kg bolus followed by a CRI of 5-40ng/kg/min

¥

L. . Hyperglycasmia:

Stress hyperglycagmia:

» Cats but also dogs can have significant hyperglycaemla due to siress

> It can excesd the proximal tubule reabsorplion leading to glucosuria

Differentiating betwgen stress and diabetes:

» Assessmant of the patient and history: Is there a history of PU/PD, welght loss, excessive appelita
¥ Glucose curve: The glicose will drop as the patient’s stress rasclves o
Glucose free fluids

Monitor blaod glucoss every 2-4 hours

L ;% Hypematrasmia:

In modarate to severa.hypernatraemia aim to REDUCE sodium by less than 0.5mEg/L per hom- -

otherwlise can cause cerebral cadema:

» W neurclogical signs ocour treat with mannitol 0.5-1g/kg IV over 20 minutas OR 7% sallna -at 3-
Smlkg over 20 minutes

Access to water should not be permitted if severe

Types of hypernatraemla:
» Hypervolasmic hypematrasmia:
+  Hypematremia results from Increased sodium intake of reabsorption
* Most likely sodium gain from IV fluds or food, aiso from acute Kidney injury,
hyperaldosteronism {Conn's syndroma)
= Distendad jugular veins, high CVP, pulmonary cedema
» Normovolaemic hypematraemia:
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» Hyparnatremia with suvolemla is a decraase in total body water with near-normal total body Na
(pure water deficit)

+ Frae water |loss with no slgns of dehydration, usually results in very high sodium
» Diabstes Insipidus, hypodipsia
Hypovalaemic hypamatraemia:

s Hypemnatremla assoclated with hypovolaemia occurs with Na+ loss accompanied by a
relativaly greater loss of water from the body

« Hypotonig or free water renal or gastrointestinal foss

« Signs of dehydration and hypcvolaemia i.e. Dry and or pale mucus membranes, prolonged
capiilary time, skin tenting, weak pulse pressure and low blood pressure

¥ Hypovolaemic hypernatrasmla = free waler loss, dehydration:

»

>
>

Correct perfusion deficils with crystalloid solution supplemented with sodium to within § - 10mEg/L
of the serum

Sea formula below to work out how much hypertonic sallne to add

If the hypematraemia has developed cver a 24 hour paricd, replace free water deficlis stowly over
a 2 ~ 3 day period, correct slower than 0.5mEg/L. per hour

Subsequent Improvemant In renal blood flow and function should comect the hypernatraemia by
Increased renal excretion

Monitor alecirelyles avery 4 hours

Supplemanting IV tluid with scdium:

» Add additional NaC! from hypertonic saline (e.9. NaCl 7%} to increase Na+ content ol the IV
fluid

s Lsethe formula below, to find out how much hypsrionie saline Is required:

Volume (mis) to be added = ([Current IV fluid Na+] ~ [Desired IV fluid Na+}} x 1000

{{Desired IV tluid Na+] — [Hypertonic saline Na+])
NOTE: This Is tha volume that neads to be added to the 1V fluid bag

Example: Patient has a Na+ concentration of 18B0mEg/L. and you want to increase the Na+ ina
bag to 175mEg/L using 7% hypertonic saline as your Na+ source

Deslred IV fluld sodium concentration is 175 mEg/L
Current IV fluid Na+ cancentration Is 150mEg/L (0.9% NaCl)
Supplemental IV fluid Na+ concentration 1155mEg/L (7% saling)

Volume {mis)to bs added = (150~ 175) x 1000 =25.5ml of 7% saline

{175 ~ 1156}

+ If no improvemant In hypernatraemia after trying to cerrect hypovolaemla, then consider free
water supplementation with 5% dextrose as per “Normovolaemic hypematraemia®

v Normoveolasmlic hypernatraemla due to free water deficit:

»
»

Oral fluid replacement is also ideal but some of these animals will be unable to drink

Calgulata free water delicit and raplace slowly over the number of hours it takes to decrease Na+
by 0.5mEg/L/hr:
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Free water deficit = ({[Cument Na+)/ [Desired Na+]) — 1) x (0.6 x body waight)
tNumber of hours to decrease Na+ (by 0.5mEqg/Mr) = {[Current Na+] — [Deslred Na+]}/0.5

How many mifhr of 5% dextrose = (ml of free water required/ numbar of hours)
OR .
3.7mi/kg'hr of 5% dextrose to decreases sodium by 0.5mmolhr (Haskins)

» Cover maintenance and any ongoing losses (e.g. Diarhosa or vomiting) with another isotonig
crystallaid

# Monitor elactiolytes avery 4 hours

» It neurological signs occur treat with mannitol 0.5-1g/kg IV over 20 minutes GR hypertonic 7%
saline at 3-5ml/kg over 20 minutes

» Avold and monitor for over hydration - can measure central venous pressure as a guide

Hypervolaemic hypernatraemia dua lo excess Na+;

» Rate of correction depends of rats of increase. If it was a rapld Increase due to saft ingestion or

hypertonic saflne administration, can correct rapidly. if chronic then correct stowly by 0.5mEgy/Li
# Correct free water deficit with 5% dexirose as per normovolasmic hypernatraemia
A loop diuretic such as furosemide can be trialled 2mg/kg IV to reduce Na+ reabsarption

» If neurclogical signs occur treal with mannital 0.5-1g/kg 1V over 20 minutes OR hypertonic 7%
saline at 3-5mi/kg over 20 minutes

¥

* Hyponatrasmia:

v

Rate of INCREASE should not exceed 0.5mEq/L per hour — otharwise can cause cerebral
dehydration as the plasma is hyparfonic fo the brain and cause central pontine myslinolysls:

» Especlally Important untll reach >130mEg/L
» Monitoring eleclrolytes every 4 houra

Hypovolaemle hyponatrasmla due to hypolonic losses or hypoadranocorticlsm:

Reduced circulating volume from fluld lossas results in release of ADH, this results In increased frag
water reabsorption and also increased thirst, therefore reducing plasma sodium

Hyponatreemia In hypoadranacoricism /s due to reduced aidosterone section, this resutls In reduced
sodlum reabsorption

Clinlcal signs a consistent with dehydration and hypovolaemla weakness, rapid and waak pulsas;.
piolonged capillary refill times, cold extremities and hypotension

Volume resuscitation and rehydration with a fluid where the sadilum concentration Is ‘within SmEq/L ul

the patient's plasma sodium laval,

» Can use a mix of 5% dextrose in water with Harimanns to get the required sodlum concentrailon In
the IV {luid, usa lhe formula below

Mainienance requirements can be administered with an IV fluld of a high sodium such as 0,9% saline. H '

sodium concentratlon does not Increase

Volume (mis) to be added = {[Current IV fluld Na+] — [Desired 1V fluld Na+]) x 1000
{[Desirad IV fluid Na+] - [Supplemental IV fluid Na+))

Example: Patient has a Na+ concentration of 110mEg/L and you want to decrease the Na+ina - '

bagto t 10mEg/i. using 5% dextrose and water as your free water source
Desired IV fluld sodium concentration is 110mEq/iL

Curmrent iV fluid Na-+ concentraticn Is 135mEg/L (Hartmanns)
Supplemental IV fluid Na+ concantration OmEg/L. (5% dextross and water)
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Volume (mis) to ba added = (135~ 110} x 1000 =227m! of D5W

(110-0)
v Hypervolaemic hyponatraemia dus 1o retention of fres waler
v Clinical signs reflect underlying diseass; Oedema, ascites, pleural sffusion
v Water restriction only for inappropriate ADH secraetion or primary polydipsia (both rare) - consult
medical text
v Congestive heart fallure —~ normal body sodlum levels but excess Iree water
» Reduced cardlac oulput is interpratad as reduced circulating volume. Renin-angiotensin activation
lsads to release of ADH and aldosterone, resulting in sodiuin and free water reabsorption and
increased thirst, UHimately leading to an excess of free watar,
v Advanced liver (cirrhosis) or renal falfure {nephrotic syndroms)
» Both can result in hypoatbuminaemia leading to shift of fluid in the Interstitial space and third
. spacing, the resullant raduce effective circulating volume leads to activation of ADH leading to {ree
water accumuiation in an attemnpt to restore circulating volume.
¥ Treatment of hypervolaemlic hyponatraemia:
» Loop diuretics inhibit Na+ and Cl- reabsorption at the thick ascending loop of Henle
» Give lrusemide with the saline to promote frea water excretion and prevent ECF volume
expansion
+ The rate of change of serum sedium concentration must ba monitored every 2 to 3 hours and
the infusion adjusted as neadad
Hyperkalaemia;
v Ensure patancy of the urinary outfiow tract
¥ Choice of fluid
» Traditionally pofassium free fluid but any balanced isotonfc fluid can be used
» Increasing intravascular volume will dilute serum potassium, afkalinisation wili result in an
exchange for K+ geing into the cell with H+ coming out of the cell also Increase renal excration
v Mild to moderate elevations: 5.5 - 6.5
» IV crystalloids: Gorrect volume and dehydratlon deficits
v Moderate to savere elevations: »6.5 OR when cardiotoxic gifacts, metabolic acidosis

» IV crystalloids; Correct volume daficits
» Caleium gluconate 10% 0.5-1.5 mLA&g slow IV over 10 minutes:

« Acts within minute to protects against cardiotoxic sffects by attering the thrashold potentiai.
This enables the previcusly hypa-polarized cells ta depolarize again,

« Must instigate other treatments as only protects for 20 mlnutes and does not atter serum K+
¥ Insufin and dextrose OR dexirose alone:
« Insulin (regular short acting) 0.25-0.5W/kg IV ALWAYS with .......

s 2g of dexirose per unit of Insulin = 4mf of 50% dextrose OR 40m! of 5% dextrose for sach unit
of Insulin followed with CRI of 2.5% glucese at maintenance rates unti!f insulin wears off, 6-8
hours

s [nsulin drives K+ back info cslls but must be followsd with daxirose CRHI to prevent
hypoglycaemia from the insulin therapy

s Dextrose by itself will stimulate endogencus Insulln production
= Monitor blood glucose and potassium levels every 2 hours
» Bicarbonate therapy:
« _ For severe hyparkalaemia or metabalic acldosis (HCQy<10mmolil)

o immolkg or ImUkg of 8.4% solution over 30 minutes Is generally safe. Adverse effects of
bicarbonate therapy are related to spead of adminisiration so be cautious.

+  Acts within 15mins by Inducing a metabolic alkalosis
» Metabollc alkalosis results in H+ lons being drawn out of the cell in exchange for potassium
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resulting in increased binding of calcium to albumin

* Hypokalaemia:
« Potassium chiorfde; immo! = imEq of K+ (and imEq of Cl-) = 75mg

max Infusion rate -
= Administer slowly, alm for < 0.6mEg/kg/hr IV

[ & Beware of high fluid rates if required to correct perfusion, as it can exacerbate hypokalaemia. enswe
; to adjust K+ supplementation based on frequent electrolyte raassessment
* = Should add 10-20mmol of K+ per litre for maintenance fluid therapy
! Serum i TotalmEq K+ | Maximum infusion
, mEqly | ANIK(mmolL | intLfudaher |  rateof IV fluids. -
: in1Lfluidbag) | addiionofkCl |  (e.SmEqkgms)’
<2.0 80 80 6 mL/&kgMhr
! 2125 60 60 8 mLkg/hr
2.6-3.0 40 40 12 mL/kghr
3.1-35 30 30 1B mLkghr
3.6-5.0 20 20 25 mlkg/mr

1

i v Mid:3-35

» Bast by restoration of normal feeding

- » Oral supplementation at 1-3mEq/kg/day PO dividad BID-TID:
: + Potassium gluconate (best) 1gm = 4.3mEq of K+

47 s Potassium chioride 1gm = 13.4mEq of K+

» Once levels have normalised then maintain on 1mEg/kg/day divided BLD OR adjust dose as
nacessary based on electrolyte lsvels

Tr v Moderate: 2.5-3
j »  Oral supplementation combined with IV therapy
v Severe:; <2.5 '
» IV therapy

]
j Hypocalcaemla:
¥ Acute therapy:
» M concurrent seizures/ietany: Use IV calcium therapy in conjunction with diazepam IV

| jﬁ rate and ECG
» Can continue as a CRI e.g. 0.25mltkg of Calclum gluconate 10% malntenance Infusion
¥ Long term therapy (L.e. treatment of primary hypoparathyroldism}):
! #»  Vitamin D: Increases intestinal calclum absorption
> Calcitriol (1,25 Dihydrocholecalciferol = active form of vitamin D) at 0.005 - 0.015pg/kg/day with &

i calcium supplement (e.g. Calclum carbonate)
» Monitor calcium concentrations monthly until stabllized —-avold hypo/hypercalcaemia
2 » Also monitor phosphate and albumin concentrations

J Hypercalcaemiaz
v Treatment of underlying disease
1 ¥ Acule therapy:

» Fluld therapy (0.9% saline), correctlon of volume and dshydration deficits to enhanca urlnary
¥ excrefion

Fluid Therapy
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r] =  Blcarbonate may negate the cardioprotective effects of Intravenous calclum by altering the pH i

* Run the fluids at a desired rate based on hydration etc, BUT adjust K+ 50 not to administer above the - .

» Calclum gluconate 10% 0.5-1mbkg given slow IV over 15 minutes, slowly to etfect monitering haa‘ri:l
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» +/- Diuretics: E.g. Furosemide 1-2mg/kg IV, SC, PO BID
+  Must ensure fully hydrated before cammencing

»  Match urine output with fluld input and if possible and can tolerate it have water available
» /- Corticostercids:

e Only if a definitive diagnosis has besn made and they are Indicated

» i fife threatening: .
e Chelating agents e.g, Sodium or potassium phosphate (0.02mmof) at 0.25-0.5mmolkg IV over
4 hours

» Sodium bicarbonate 1mEg/kg or 1mlkg of 8.4% solution slowly over 20 minutes:
o Decreases both lonized and total calcium
o Must monitor acid-base balance
o Best if concurrent metabolic acidosis

s Hypeirphosphataemia:
¥ Treatment of underlying disease
v Acute therapy:

» Fluid therapy 0.9% saline
» Can give Insulin to promote cellular uptake same protocol as for hyperkalaemia
» Comection of hypocalcasmia (if present)

« Hypophosphataesmia:

'

NN

Treatment should be considered If <0.65nmol/L, initiated if <0.30nmolL

Sedium or potassium phosphate (0.02mmeal) at 0.01-0.05mmeVkg/hr untit phosphate levels normalise
Do not supplement If there is a concurrent hyparcalcaemia or if anuric or oliguria

Amount:

» Phoesphate supplsmentation = 0.01-0.05 mmolkg/hr

» Addinto IV fluids

¥ Altematively, determine the amount of potassium supplamentation needed, glve half the amount as
KC1 and the other half as KPO4 (potassium phosphate}

Treatment:

»  Administer in Ca+ free fluids and avold if patient is hypercalcaemic
» Discontinue when serwn phesphorus = 0.9 mmoliL

» Monitor phosphate lavels every 6 hours
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Haematology

* This chapter covers:
¥ Basle changes seen on a haematology panel and changes seen on blood smear
f 1v Interpretation of changes In PCV/TP and In the serum cotour

White bjogd cells:

1snms Leukogram: t Neutrophils {no left-shift) and macrophages. | lymphocytes and ecsinophils
Pancytopenlu. 1 WBC, | RBC and | platelets

3| Cell Type: Increased: becreased; .
5 * Neutrophilia: » Neutropenia:
L ;| Neutrophila: With right shift: » Dacreased praduction - disease
» Fear, exciternent or exercisé fnﬂ;ﬂ:vgepgrecu;zubr: l"];'m:v
b g. m roliferative
agr :
1 > Conlcosie.mlds {stress lsukogram) disease, parvovirus, FIV, FeLV,
% With left shilt: drugs, toxicities
[, » Infection . . » Pancytopsnla .
» Immune mediated disease With degenerative lsft shift:
‘ ¥ Neoplasia (esp. tumour necfosis) » Ovarwhalming demand or acute
d # Inflammation inflammation/infection
_ > Bone marrow neaplasia - laukaemia
2 . = Lymphocytosis: = Lymphopenia:
Lymphocytes: » Physiclogic: e.g. young animals, » Stress response
y 1 excitement ¥ Corticosteroids
» Prolanged Immune stimulation ¥ Immunosuppressive drugs
2 > Protozeal eug. Ehrlchlosis > Viruses
» Addison's disease » Endotoxemia and severe bacterial
- » Leukaemla Infection
» Loss of iymph
» Pancytopenia
* Eosinophila: » Ecsinopenia:
_ | Eosinophils: » Parasites » Corticosteralds (stress raspnnsa)
> Allergies and allergic dermatitis " » Catecholaming’s.
» Asthma ¥ Acute infection
- > Neoplasia
> Fungl
: * Monocytosis:
L Monooytes "> Stress loukogram
» Chrenic inflammation — infection,
mallgnancy, necrosls,
. pyogranulomatous Inflammation
» Intracellular bacteria e.g.
3 Mycobacleria, Brucella
» Foraign body reactions
» Immune-mediated disease
! » During recovery from neutropgnla
L j
1
3

Haematology
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= Neutrophils:

v

Neutrophilla:

% inftammation uncommon to go above 40 x 10%L

» Neoplasia/paransoplastic: Consider if counts >70 x10%L for dags & >50 x10°/L for cats
Right shift:

» Increased numbers of mature “segmented’ neutrophil. Usually due to increased corticostercids
(stress, hyperadrenocorticism, drugs)

Left shift:

> Increased numbers of immature neutrophils "bands® the perfpheral blood. Occurs in inflammatory
condilions

» Band neutrophils; ‘U’ shaped nucleus with no segments
« Regenerative left shift:

o Neutrophilia due to increased immature neutrophils but segmented "mature” neutraphlls are
still predominant

« Degenerative loft shift:
o More immature neutrophils than segmented ‘mature” ones
o Can have nofmal numbers or neutropania
o Unable to meat demand, due to overwheliming infection/inflammation
Toxie change:

» Number of morphotogical changes in neulrophils indicating shortened production limes with
incomplete maturation in the bone marrow due to intense stimulation

» 3 common changes seen on blcod smear:
« Reduced granulation resulting in increased cyloplasmic basaphilia
« Cytoplasmic vacuolation
= Dohle bedies: Light blue-grey, oval inclusions in the pariphery of the cytoplasm
Hyparsegmentation:
» B or more nuclear lobes
» Causad by vitamin B12 and folate deficiencies, prolonged corticosteroids adminisiration

Red blood calls;

= Terminology:

v

v

Anisocytosis:

% Variation in cells size, seen with increased reticulocytes and spheracyles
Poikilocytes:

» Abnormally shaped red blood cells

Polychromasia:

3 iIncreassd variation in red blood cell calour, seen with increased reticulocytes
Hypochromasia:

> Decreased red blood cell colour. Usually seen as increased central pallor with reduced
haemoglobin concenltration

Howsll-jolly body:

¥ Nuclear remnant that has remained within the red blood cell, usually basophillc. Increased
frequency with regenerative anaemtas due to Increased red blood cell release

Helnz bodles:

» Clumps of hasmoglobin due to oxidative damage, seen as pala biue siructures protruding from the
red blood cell. Cats can have upto 10% normally.

Eccentrocytes:

» Haemoglobin has moved to one side, |saving a hollow area on the other side. Due lo oxidative
injury or following Heinz body

Nucleated:

» Commonly seen in young kiﬂang <12 weaks of age, condilens of increased RBC praduction (eg-
IMHA), myetoproliferative condllions involving splenic metastases or splenic disease
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[ 1 v Spherocytes: -
¥ Small dark red blood cells that lack central pallor, have normal MGV but reduced surface area
» Most Irequently seen in immune-mediated haamolytic anasmia, but also pnst-tfansluslon and

9 Heinz body anasmias

[ i ¥ Schistocyles:
» lrregular RBG fragments due to damage/shearing from intravascular fibrin slrands or turbulenu!ow

through microvasculature .
[ ¥ Mostirequently seen in DIC, hemangliosarcom a, glomerulonephritis, CHF ete,

Appearance:
v Dog: Bl-concaye, uniform (n size
[ 3 Parameter: Increased: Deacreased;
i MCV {mean corpuscular Macrocytos|s: Microcytosis:
volume): Mean size of RBC | « Regenerative response = lron deficlency
= FoLV * Liver disease and PSS
[ » Myeloproliferative diseass | = Anaemia of chronic dissase
4 » Old samples »24 hours . '
- = Autoagglutinatlon
RDW (red blood cell « 1 Numbers of reticulocyles
[ 1 distribution width): » Angernia with large variation
: Degree of variation in size of | in cells sizes
J RBC
MCHC (mean corpuscular | Hyperchromasla: Hypochromasia;
1 Hb concentration): » Intravascular haemolysis s Large numbars of immature
( i Mean concentration of He In | « Helnz body formation " RBG (regenerative anaemia)
) | nrBCs « Agglutination = iron deficlancy
» Lipaemia (artefact) = Old samples >24 hours

] ¥ Cat: Mild anisocylosis, litle centra) pallor, Howell-jolly bodies (<19%)

"« Anaemia: ,
ﬂ ¥ See also *‘Anaemla and Paie Mucaus Membranes' for diagnostic pathway and causes of anaemia

| jo Degree of anaemia:

Packed celi volume / Haematoerit:
1 Mild: Moderate: | Severe: i
© Doge: 30-35% 20-30% <20%
! Cats: 20-25% 20-15% <15%

[ 1 » Types of anaemlas:

| | ¥ Pre-regenerative: Bona marrow takes 3-4 days 1o respond (refer to history)

v Regenerative anasmia: When increased number of reticulocytes in paripheral circulatlon
] ¥ Non regenerative: No increase In reticulocytas In peripheral clrculation

i J s Regenerative anaemia:

¥ When increased number of reticulocyles In paripheral circulation

_ ¥ Cals; Two types of reticulocytes:

] } * Aggregate type: Only count this type when assessing response to anaemia

LJ » Punciate type: Increased numbers if regenerative response been for up to 3.4 weeks

j’o Haemalology
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= Reticulocyte:

¥ Characterised as macrocytic (high MCV), hypochromasia (low MCHC) and polychromasia (variation in
colour between cells)

¥ Quantify using “Corrected Raticulocyte Percentage” formula:

! QObserved reticulocyts % x {patient’s HCT % { “normal” HCT %} = “Corrected reticulocyte %"

{"Normal HCT™ = 45% in dogs, 40% In cats)

Degres: Dogs: Cals:
Mild: 1.5- 4% 0.5-2%
Moderate: 5-20% 3-4%
Marked: »20% > 4%
Pac call volyme and total solids;
v Appearance of PCV tube:
¥ Large buify coal = 1 WBC, bone marrow necplasia
v Serum:
¥ Llipaemic (white): Pancrealitis, post-prandial lipaemia, hyperadrenocorticism, diabetes mellitus,
hypothyroidism

» Haemolysed {red): Poor collection, intravascular hasmalysis
¥ Icteric (yellow): Pra-hepatie, hepatic, post-hepatic

s Alterations In packed cell volume and total solids:
¥ HCT is aquivalent to PCV but expressed as a percentags

« Hb is tha amount of haemaoglobin in the blood (free and inside the cells), in haemalysis the PCV and
HCT will be reduced but the haemoglobln wilt be normal

i H TS: Intarpretation:

Polycythaemia {rare}, splenic contraction, dehydration with

T Narmel hypoproteinasmia

1 1 Dehydration, fluid shift
Savere dehydration with loss of protein

1 ¢ Haamorrhagic gasiroentetitls, haemorrhage
Nomal hydration

| N |
Norma orma Acute hasmorrhage
N | Splenic contraction after blood loss
ormal or 1 ! Protain loss (GIT, renal) or | protein production (liver)
Normal Anaemia with dehydration
1 Normal hydration with hyperprotelnasmia/hyperglobulinaemia
Chronlc RBC dastruction or | production, if haemolysed or
" . icteric serum - haemolytic anaemia

! erma Anasmia of chronic disease
Bone marrow disorders

l I Aagressive fluid therapy, blood dilution {>3hr post-

- haemorrhaga)
| 1 Lymphoproliferative diseass, anaemla of chronic diseasa

Haematology
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BR Usually if platelets are clumped on a blood smear then there are adequate numbaers for coagulation
[ » I platalet numbers are >30x10°%L, then should be enough for coagulation
" Platelet clumping wilt artificialiy reduce platelet counts on haematotogy panel

1 increased: Dacreased:
1 j * Thrombocytosls: » Thrombocytopenia:
» inflammation # Immune mediated destruction
. » Neoplasla » Splenomagalyhypersplanism
! > Acute hagmorrhage {rebound) {sequestratlon)
i » Chranic bleeding and iron » Disseaminated Intravascutar
L.; deficiency coagulation (consumption)
» Siress » Aplastic anaemia (pancytopenia)
] * Drug induced ¥ Acute blood loss
; » Bone marrow disease

5}32 Haematology
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Hepatobiliary Disease
This chapter covers:
Common diseases affecting the hepatobiliary system:
Jaundice
Acute hepatopathy / hepatitis:
Canins chrenie hepatitis:
Feline hepatic Hpldosis:
Feline Inflammatory liver diseass:
¥ Hepatlc encephalopathy

N

A S Y

For more information on changes seen in hepatic and biliary parameters in a biochemistry paral, See

"Biochemistry"”

Jaundice;
Pathophysiology:
v Divided Into threa typas:
v Pre-hepatic:
» 1 Production of hasmoglobin dus to haemaolysis
v Hepatic:
» | Uptake and conjugation due to hepatic failure
» | Hepatic excretion
¥ Post-hapatic:
» | Removal due to billary obstruction
Causes:
v Pre-hepatic;
¥ Immune medlated haemolytic anaemia
» Toxic: Snake, onions/garlic, paracetamol
» Bacterial: Mycoplasma haemolelis
» See“Anaemia and Pale mugous membranes” for diffarentials for haemolysls
¥ Hepalic:
> Hapatitis: Severe acute
+ Toxic: Plants, mycatoxin
¢ [nflammalory: Hepatitis, cholanglohepatitis, naoplasia
» Infectious: Bacterial {loptospirosis), parasitic (migrating farvae, toxoplasma)
¥ Post-hepatic:
% Biliary tract obstruction: Billary stones or mucocels
#» Duodanal foreign body: Blocking duodenal papillae
¥ Pancreatitis
Clinical signs:
¥ loterle mucous membranes/sclera
v Clinical slgns assoclated with underlying cause
Diagnostics:
v Pre-hepatlc:
¥ PCV/TP, lcteric serum
» Spherocytes
* Autcagghutination
¥ Hepatic:
> 1 Bilirubin, t ALP, GGT, +/ { ALT, AST
> Ultrasound: +/- Liver pathology
¥ Post-hspalic:
¥ 1 Bilirubin, t ALP, GGT
» Ulrasound: Biliary tract congestion, blifary slones, mucocele, pancreatitls
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Treatment:

v
4

As per tha underlying condition
See below for hepatic disease )
» Conslder antibiotics for post-hepatle obstruction as biliary stasis is a high risk of infattion

ule hepatopathy/hepatitis;

Clinical signs:

v

Acute onset, anorexla, vomiting, cranlal abdominal pain, jJaundice, bleeding, hepatic encephampamy,
selzures

Diagnostics:

v

v

v
v

Biochemistry:

» Elevated liver anzymes espacially ALT and AST, ALP, bilirubin, blle aclds, hypoproteinaemia,
hypoglycaemia

Haematology:

#» Anaemia, thrombocytopenia

Uitrasound: May not see any specific changes

Biopsy: May show non-specific changes

Causes:

v

infectious {bacterial, viral, protozoal, parasitic, algaa), toxicity (paracetarnal, cycad Ingestion),
neoplastic, pancreatitis, 18D etc.

Treatment;

v

Supportive therapy;
#» IV fluids and electrolyles
"# Antismetic: Metoclopramide 0.5mg/kg TID, marepitant 1mg/kg SC S1D for <6 days

» Gastric protectants: Proton pump inhibitors, H, antagonist {famaotiding), sucralfate

Antiblotics:

» Depending on cause

» Metronidazole 7.5mg/kg BID and ampicillin 22mg/kg TID

Coagulopathy:

» Plasma for coagulopathy, see "Coagulopathy”

» Vitamin K1 injection, single dese Smg/kg SC, +/- continue with 2.5mg/kg PO BID

Adjunctive therapy; . . .

»  Anti-oxidants: - . ] L
= Vitamin E 400 IU PO SID and Vitamin C ) . 2"
+ S-Adenosy-L-methionine (SAMs): Potent antioxidant 20mgfkg PO SID

¥» Choleretic: ‘,
*  Ursodeoxychelic acid (Actigall ®): 10- 15mgfkg POSID, oniy if no billary tract obstruction. ”. -~

» Paracatamol foxicity: .
*  N-Acatylcystelra: 140mg/kg IV initially (diluted in saline), then 70mg/kg IV or PO QID for 5 ‘. .

doses

Neurologlcal signs:

» Soe “Selzures Disorders” - avold benzodiazepines, use prapofol to stop salzures and bagin
phencbarbitona or leveliracetam

» Treatment “Hepatic encephalopathy” see followlng pages
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Ci e ch hepatitis:
Pathophysiology:
v Syndrome characlerised by hepatic degeneration and necrosls leading to fibrosis, causes can Include:
» Idiopathic: Most common
» Recurrent pancreatitis/IBD, bHlary tract disease (obstruction, inflammation)
» Toxicity/drug: Chronic exposura
» Inflammation {immune-mediated, fungal, bacterlal, viral (adencvirus))
» Breed specific copper accumulation disorders (Bedlington terriars, Wast Highland Terriers,

Dalmatlans, Dobermans)

Clinical signs:
v Anorexia, lethargy, vomiting, weight loss, jaundice, PU/PD, ascites (portal hypsriension or

hypoalbuminasmia)
v Behaviour changes: Disorientation, head pressing, ataxia, pacing, seizures, circling
Diagnostics:
¥ Haematology and biochemistry:

» Variable changes on haematology

» Usually elevated ALT, bilirubin and paired serum bila acids

» But signs of liver dystunction: Low albumin, urea, glucoss, coagulopathy

¥ +/- Coagulopathy

v Ultrasound

v Biopsy: Definitive diagnosls, histopathalogy and cutture and sensitivity
Treatment:

v Treatmant fof specific diseasa according to diagnosis based on biopsy
v Supportive therapy:

v v

YV oV W

IV flulds and elsctroiytes

Antiemetlc: Matoclopramide 0.5mg/kg TID, maropitant 1mg/kg SC SID for <5 days
Gastric protectants: Proten pump inhibitors, H, antagenist (famotidine), sucratfate
Coagulopathies: Plasma and Vitamin K, see “Coagulopathy”

Neuralogical signs see "Hepatic encephalopathy”

v Adunctive: Based on delinitive dlagnosis

1,

bl

>

v

Diet as for “Hepatic encephatlopathy” - protein restriction to minimise hepatic workload or proteln
Intolerance

Immunosuppressive therapy:
« Prednisolone 0.5mg/kg PO BID

s +/- Azathloprine 2mg/kg PO SID until remisslon then 0.5mg/kg PO EQD, monitor for bone
marrow suppression and hepatoxicity, atso very toxie In cats

Anti-fibrotic:

+ Colchicing 0.03mg/kg PO SID

Copper chelation:

s  D-peniclllamine 10-15mg/kg PC B8ID

» Zinc acetate Smg/kg PO BID (max dose 100mg BID)
Anti-oxidants;

s Vitamin E 400 I} PO SID

s S-Adsnosy-L-methionine (SAMe): Potent anti-oxidant 20mg/kg PO SID
s Milk thistle

Choleretic:

« Ursodeoxycholic acid {Actigall @): 10-15mg/kg PO SID
»  Onlyif no biliary tract obstruction

Ascites:

s Spirolactons +/- lurosemide

v Abdominocentesls
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]
i« Esline hepatic ligidosls;
. 1« Pathophysiology:
¥ Increased hepatocellular accumulation of Tiplds and cholestasis leading to hepatic failure
ry v Typically seen in middle age obese cats that have exparienced a period of prolonged anorexla resultlng
in rapld weight loss:
) ¥ Most commonly secondary to pancreatitis, inflammatory bowel disease, cholangiohepamis and
diabetes mellitus
- » Other causas include hepatotoxins, other systemic iliness, surgery, sevare prolonged stress
] * Clinical signs:
v Waight loss and anarexia, lathargy, vomiting, jaundice, hypersalivation, hepatomegaly
= Dlagnostics:
v Haematology:
» +- Non-regenerative anaemia
L ¥ Biochemistry:
» Significant increases in ALP, GGT and bilirubin, also increased ALT and AST
. - » ALP Increase Is usually significantly higher than ALT
Yoy Cytology: Hepatocyles with cyleplasmic vacuolisation
¥ Biopsy: Definitive diagnosis
¥ Ultrasound: Diffusely hyperechoie iiver +/- hepatomegaly
, " Treatmeant:
v Supportlve therapy:
L j » IV 1iuids and electrolytes
» Antlemitics: Metoclopramide 0.5mg/kg TID, maropitant 1mg/kg SC SID for <5 days
¥ Gastric protectants: Proten pump inhibtors, H amaganlst {famotidine}, sucralfate
v Antiblotics;
3 +- Amoxicillin or second generation cephalosperin +- (ow dose melronidazole
» Change according to culiure and sensitivity
v Nutrition:
; » Very Important via nasoesophageal/gastric or oesophageal tubes
i » Basad on 60kcal/kg/day of ideal body waight (= total calorls Intake), using & high protein cemplele
and balanced diet
» Stant at 25% and increase by 25% per day over 4 days
A » Monitor slactralytes tor refeeding syndroma Hypophosphataemia, hypokalaemia,
! ) hypomagnesaemia
A ¥ Adjunctive:
# Vitamin K1 2.8mg/kg SC BID for 2 days then once weekly
- » Vitamin B12 250ug SC waekly ' )
L J » S-Adenosy-L-methioning (SAMe): Potant anti-oxidant 20mg/kg PO SID

= Faline inflammatory liver diseasa:
3+ Pathophyslology:
J v Cholanglhs is Inflammation of the biliary tract and surrounding liver, common syndreme in cats, rare In
¥ dogs.
¥ Suppurative form:
» Acute neutrophific chalangitis;
. *  Neulrophilic inflammatlon of the partal iriads and blle ductules
j J *  Ascending hacterial Infection or biliary system pathology
' *  Acule onsel, severs pyrexia illness, usually younger malas
2 » Ghronic neutrophllic cholangitis:
: + Possible progression of acute neutrophific form or possible Immune mediated disease

A *  Often cancurrent pancreatitis and 1BD

K
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v

s Mixed inflammation of the portal areas

« Chronic mild {o moderate iliness {weeks) occasionally pyrexic, usually middle aged males
Non suppurative form:
»  Lymphocytic portal hepatitls: Lymphocytic and plasmacylie

» Nonspecific lymphocytig infiltration of the portaf reglons without conctirent cholangitls

s Common causing chronic mitd lliness {weeks}, rarely pyrexic, older aged cats
» Lymphocytic cholangitis:

» Lymphocytic Infiltration of the porta! area with billary hyperplasia and fibrosls

« [ess common, possibla immune mediated pathogenesls

s Clinlcal signs:

v

Vomiting, diarrhaea, anorexla, weight loss, jaundice, hepatomagaly, rarely ascites

= Diagnosilca:

v

v

v
v

Haematology:

>+ Inflammatory levkogram, anaemia, thrombocytopenia

Biochamistry:

» Increased billrubin, bile acids and ALT

» ALP increase seen more with chronic forms, GGT is more sensitive in cats
» +-Hypoproteinaemla, hypoglycaemia

» +/- Elevated feline pancreatic lipase immunoreactivity

Ultrasound: May not see any specific changaes

Biopsy: Definitiva diagnosis, histopathology and culture and sensitivity

« Treatment:

v

Genaral:

> Suppurative form: Long term antibiotics at least 5 weaks

» Non suppuratives form: Long course of coticosteroids +- antibiotics

Suppartive therapy.

> WV fiulds and electrolytas

» Antlemitics: Metoclopramide 0.5mg/kg TID, maropitant 1mgig SC SID for <5 days
» Gastric protectants: Proton pump inhibitors, H; antagonist {famotidine}, sucralfate

Nutrition: Important via nascossophageal/gastie or cesophageal {ubes and feed as per “Feline
hepatic lipidosis”

Antibiotics:

¥ Amoxicilin 22mg/kg TID or cephalothin 22ma/kyg TID +- meironidazele 7.5mg/kg BID
» Change according to culture and sensitivity

Anti-Inflamrmatories:

» It non-responsive to antibiotics, indicated with chronic neutrophille cholangitis and lymphoeytic
cholangitis

» Prednisolone Tmgikg PO BID, then tapered over 8 weeks to lowest EOD dosse
»  Chlerambuclt: If cannot tolarate prednisolone can trial chlorambucil
Adjunctlve:
> Antl-oxidants;

« Vitamin E 400 IU PO SID and Vitamin €

* S-Adenosy-L-methionine (SAMe}: Potent antl-oxidant 20mg/kg PO SID
¥ Choteretic:

+ Ursodeoxycholic acid (Actigali ®) 10-15mg/kg PO SID

= Only if no bifiary tract obstruction
> Vitamin K 2.5mg/kg SC BID for 2 days then once weekly
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= Hepatlc encephalopathy:

s Pathophysiology:
¥ Can oceur when >70% of hepatic function s lost

'y ¥ Secondary to any hepatic disease process, most commonly portesystemlc shunts

v Younger animals most commanly shunts, older animals most commaonly neoplasia
* Clirnlcal signe: ) e

¥ Anorexla, vomiting, PU/PD, ascites : .
r1 ¥ Bshavioural changes: Disorientation, head pressing, ataxia, pacing, seizures, circling
‘s Causes:
-1 v Acute or chronic hapatlc failure, portosystamic shunts (congenital and acquired)

* Diagnostics: ‘
7 ¥ Haematology, biochemistry and urinalysis:

> Microcyllc anaemia +/- target calls, acanthocyles, polkilocytes
i % Variable changas in liver enzymes (ALT, AST, GGT, ALP} and billrubin ‘
s Signs of liver dysfunction: Low albumin, urea, glucose, coagulopathy

{'1 » Paired serum bile aclds {usually elevated) co {

o

: » Blood ammonia levels may be elevated
d » Urinalysis: Low USG and ammonia urate crystals ‘
¥ imaging: '

1 ¥ Ulirasound .
: » Scintigraphy, portography o
L, Traatment of acute hepatle encephalopathy: _
IV fluids and electrolytes (
F1 ¥ Reduce ammonia and urease producing bacterla:

i » Nilperos 1224 hours '
L3 » Enema to ramove toxins and reduce ammonia producing bacteria: ‘

*  Warm water to remove contents
[ 2 * Retention enema (5-10mlkg) e.g, 3 parts !actulose to 7 parts water svery 6 hours or until colon ‘
{ is empty in crisig states
[ ] »  +/- Gastric lavage if racent ingestion of hepatoxlc Bgent .
¥ IV antiblotics: Melronidgazole 7. 5mgfkg W BID or amoxlclllln 20mgkg IV TID ‘

1 v Belzures:

; > Treaiment for selzures see “Seizures Disorders” BUT avoid benzodlaleplnas use pmpofol and {
L | - bagin phenobarbitona . :

» Cerebral cedema: Mannito! 1g/kg IV over 20 mlnutes ‘ ,
v GasWic protectants: Proton purnp inhibitars, M, antagonist (famoﬂdlne). sucralfate i
!« Coagulopathies L
¥ » Plasma see "Coagulopathy”
¥ Vitamin K1 2.5mg/kyg SC BID for 2 days then once waekly.

= Treatment of chronle hepatic encephalopathy;

¥ Treatment for undarlying disease
i ¥ Reduce ammonia production

¥ Lactulose 0.5-2mlkg PO BID-TID OR psyllium (1-3 tsp.fday)

. v Anfiblotics;
' » Used intarmittently during relapse, melronldazo1e 7.5mg/kg PO BID
1 J v Diet: :
. » Low protein but high biological value, high carbehydrate fo reduce ammonla pradugtion e.g. Hllls
vDe
[ 1 *» Small meals fraquently
j » Moderate fibrs content to reduce ammonia production and constipation
- » Vitamin Band ¢
)
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Nasal and Nasopharyngeal Disease

= This chapter covers:
v Ditterantials for common clinlcal signs associated with nasal and nasopharyngeal disease
v Inchuding:
» Rhinitis
> Sneezing
7> Nasal discharge
» Reverse sneszing
> Eplstaxis
v Lists differentlals, methods of diagnosis and treaiment principles

Ky

» Nasal discharge and sneszing:
v Differentials:

» Sneezing:
s Acute ongel: Foreign body, allergle, infectious — viral, trauma
= Chronfe: Infectious (viral, bactertal {secondary), fungal, parasitic), neoplastic, foreign body
« Reverse Sneezing: Forelgn body, nasal mites, allergic, vomited contants

» Nasal discharge:
» Serous: Viral, allergle, foreign body

s Purulent: Chronic forelgn body, secondary bacterlal infection, fungal infection, lower respiratory
tract disease, neoplasla, dental disease

= Sanguineous (epistaxis): Neoplasia, fungal, traurna, foreign body, systemic coaguiopathy,
hypertenslon, dental disease

» +/- Systemic iliness, +/~ facial deformity

» Differentials and treatment:

Lower resplratory tract disease:
= E.g. Pneumonia .
s Typlcally ses bilaleral mucopurulent nasal discharge and signs of lower respiratory tract invoivement

= Dlagnosis: * Treatment:
» Seoe “Resplratory Disease” » Treatment of lower airway disease
» Radiographs of chest
5 +/- Culture of nasal discharge (but bast If lower
airway sample collected)
Dental disease:
= Tooth root abscessas, oral nasal fistulas
» Diagnosis: = Treatment:
3 Oral examination » Dental treatment .g. removal of teeth
3 Radlographs » Antiblotics
» Surgical comrection of fistulas
Foralgn body:
= Acule onset, Usually unifateral serous nasal discharge, sneszing and reverse sneezing
« Dlagnosis: * Treatment:
» Nasal flush #» Removal of foreign body
» Scoping ¥ +f- Antibictics
» /- Radiographs (4-5 day lag phasa in -
radiographlc changes)
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\ Aspergliiosis:
> Typlcally, canine diseass, especrally young dogs with iong nose usually Aspsrgilius !um!gatus
» Purulent to sanguineous discharge, paln on palpation, ulceratlon of nasal planum and srgns of
systemic lliness
: » Can hava neurologlcal signs
; Cryplococcus:
> Typlcally, teline disease, and usually Crypfococcus necformans
¥ Can have neurologlcal signs with Crypfococcus var gatti
1 » LCAAT is used for monitoring titra laveis as an Indication of responsa to therapy -

lJ“Furlgul dissase:

i ; Dlagnosis: = Treatment:
> Serology - fungal antibody tires » Aspergiilosis; -
> Scoping (fungal plagues) and blopsy, = Toplcal (best) and systemlc anmungals
1 cytological dsmonstration of organisms combined with local debridement
» Culture » Cryplococcus:
¥ + Systemic anlifungals (amphotericin B if
showing neuralogical signs) combined wilh
a2 surgical debridement

:leoplnla:
3 1 Commonly adenocarcinoma, squamous cell carcinoma and fymphoma (cats)
= Systemically wall, unilateral to bilatera! discharge, advanced cases see facial deformity

= Diagnosia: * Treatment:
i» Radlographs and GT » Radiatloh and chemotherapy
LJ> Scoping and biopsy

Lymphocytic plasmacytic rhinitis;
=, Diagnesls of exclusion, based on repeat biopsy findings of lymphocytic plasmacytic inflammation 4
}waeks apart
| ;Diagnosis: . * Treatment:
» Repeat blopsy > Corticosterolds at immunosuppressive doses,
cnce under control can try Inhaled

Irll infections:
{See "Viral disease and Vaccination™ for a table of compadson
= Typleally, FHV and FCV usually with concurrent ocular signs :
" Ic;m hl:n concurrently infected with both and cause similar clinical slgns. and contribute towatds ohmmc
l‘ nfect

» FHV can also have severe conjunctivitis and comeal ulceration |

# FCV can have mitd ocular signs, oral ulcers and ginglviis, lameness (seff-limting) - ‘
* Chronlc viral disease can lead to mucosal destruction and secondary bactsﬂal Infection !eading to a -
* syndrome called “chronic snufflers”;

¥ Unllateral/bilateral mucopurulent nassl discharge

» +/- Chrenic sneezing

= Ses "Viral disease and Vaccination” for more | » See “Viral disease and Vaccination" for more
information information
" Dagnosia: * Treatment:
PCR on conjunctival swab » Supportive therapy: Nebulilsation and
L Chronle snutflera: humidication, lysine 508mg BID
» Hule out other causes of mucopurulent nasal > Antlblotics: Doxyeycling to prevent secondary
, discharge bacterial infection o
» Radiographs » Chronlc snuiflers:
f Scoping ] » 8 weeks of doxycycline or cllndamycin (good
» +- Culture of nasal discharge bona penetratlon)
¥ 4/- Short courses for ralapse
[ % +/- Saline nebullsation
' » Antl-viral medication
4
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Bacterial infactons:

= Mycoplasma, Bordetella Bronchissplica, Chlamydophila felis (cats) can causa primary raspiratory tract
Infections

= Mycoplasma and Chlamydophila falis can cause conjuncilvitis

= Diagnosis: » Treatment;

» Culiure of nasal swab (not recommended as » Treatment of the underlying disease
almost always secondary to a predisposing » Supportive therapy: Nebulisation and
factor/cause e.g. Viral infaciion) humiditication, nuttitional support {smell Is

¥ Conjunctival swab and PCR important for cat's appetite)

#» Antibiotics: Doxycyeline Tor up to 3 weeks

Parasitlc infections:

= Nagal mites {0.9. Pneumonyssoldss caninum), varies between geogrephic regions, typlcally more
commor In kennels

= Dlaghosls: * Treatment:
» Scoping > Ivermectin 300ug/kg PO once a week (care
» Cytology with collles and it Is off labal use)
Nasal polyps:
» Conditlon of cals
s Diagnosis: = Treatment:
» Scoplng of nasal cavity and pharynx » Surgical removal
» Radiographs

» Reverse sneezing:
¥ Increased inspiratory effort through the nose, typically caused by caudal nasal or nasopharyngeal
dissase

= Differentials:
v Foreign body
Nasal mites {e.g. Pneumonyssus caninum), see above
Lymphoeytic plasmacytic rhinitis, see above
Nasal polyps (cats)
Fungal
Post vomiting
¥ Also other nasal diseases, see differentlal list for sneszing above
s Dlagnostics:
v History:
¥ Any vomiling (vemitus lodged in nasopharynx), eating grass
¥ Visualisation of the nasopharyngeal region and nasal cavity:
¥» ldeally with scops, otherwise spey hook and mirror
v Flushing of the nasal cavity with saline:
> Intubate and place swabs in the back of the pharynx to absorb fiuld and collect debris
v Imagary:
» Radiographs or CT but can take up to a wesek before see changes and typically non-specific
» Scoping
v Biopsy:
» Best vla scoping but can also be dane blind (do not pass the madial cantus of the eyae)

LN NSRS
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; Epistaxis;

Bleeding from the nasal cavity
Caused by local and systemlc disease processes

3, Diffarentials:

Neoplasia, sea previous pages

Fungal, see previous pages

Trauma

Forelgn body

Systemic coagulopathy, see “Coagulopathy”
Hypertension, see “Cardiovascular Disease”
» Denlal disease

"y Diagnostics:

History: Access to rodenticides, rauma

Genaral physical exam

Assessment for coagulopathy, ses "Coagulopathy”

Blood pressure measuraments, see *Cardiovascular Disease”

Hasmatology and blochemistry: Assess for systemic disease

Imagery:

» Radlographs or CT but can take upto a week before ses changes but typically non-spacific
Visuallsation via scoping:

> Foreign body, fungal (visualisation, cylology and cullure/PCR)

Blopsy

» Best via scoping but can also ba done blind {do nat pass the medial cantus of the eye)
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Neurological Disease

« This chapter covers:

v Steps of a basic neurclogical examination
v Differentials for diseases atfecting the different areas of the nervous systam

v Also covers:
» Vestibular disease
» Hemet's syndrome

= Neurological examination;

» Order of tests:

4) Proprioception

RN NS

6) Back pain

1) Mental status;

1} Mental status: Alteratlon can indicats Intracranial disease
2) Galt and Posture: Alteration can indicate intracranial disease
3) Cranlal Nervas: Alleration fndlcate Intracranial disease

5) Spinal reflexes: Patelta, withdrawal/flexion, cutansous trunci and pain

Sites of damage:

Features:

Cerebrum:

& Altered mentation and behaviour
= Circling (usually to sida of lesion)
= Blindnass

Braln stem:

* Inability fo arouse
a Stupor or coma

» 2) Galt and posture:
v Ataxla:

Type of ataxia:

Features:

Ascending proprioceptive
pathways: (sensory)

= Limb ¢crossing

= Propriocaptive deficits
= Weakness

* No head tremors

Cerebellum:

* Head tremors

= Intention tremors

= Hyparmetria (exaggerated movaments)
= Dysmetria

= Wide base stance

* No weakness

= Normal proprioception

Vestlbular:

= Head titt {different from head turn)
» Circling towards lesion

= Nystagmus

* No weakness

= Normal proprioception
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3) Cranlal nerve examinatlon;

J ¥ Symmetry of head and face:

Disorder:

Cranlalnerves: - . -~ . . .

= CN V {motor)

F} » Temporal muscle atrophy
| ;| » Failure to close mouth

= CN V {motor)

= Abnormal pupll position

« CN Il (vantrofateral strabismus), IV, Vi (ahductlon strabismus)

« Abnomnal pupil size

= Dilated (CN il and IlI, brain stem leslon)
* Constricted (} Sympathetic Input - diffuse braln leslons)

i = Nystagmus

» CN VI

= Head titt « CN VI
1] = Drooping: * CNVUl
» Ears
-1 » Commissures of lips
* Eyellds:
! ¥ Inability to close
1 . Exams: Cranlal nerves:

3 » Pupilary response test

= GN If, CN Il {constriction)

= Ability to blink

= CN V {sensory}, CN VIl (motor)

= Ability to feal sensation to face

= CNV (sensatlon)
¥ Ophihalmic branch {medial canthus)
» Maxillary branch (lateral canthus)
¥ Mandibular branch (base of ear)

(1] = Jaw lone

= CN V {motor)

*1 = Eating and drinking, gag reflex

i[ = Vestibular nystagmus: = CN Vi
# Litt head — eyes should stay in
middle of orbit
« CNIX, X

= Actlon of tongua / tongue position

LR

v CN XII (motar)

. {centre of mouth)
) Tests that require normal brain functionality -l.o. Tests ceatral Involvement
1 = Response 10 nolse » CN VI .
] j = Physlalogical nystagmus: = Vastibular system {where the head Is in space) — medial
> Lift head — affected eye/side will lenghudinal fasciculus {MLF) — cerabellum — motor to the ayas .
drop —» CN il (ventrolateral strabismus), IV, VI (abduction strabismus}
1| » Menace « CN i (visuat), VI (blink) '

|

» Whole visual pathway and cerebellum and cortex

« 4} Proprioception and hopplng:

4

§

fold

¥ Knuckling: Support walght and knuckls
v Placing reactions {useful In cats): Bring to table should litt Ieg up when gets to edge of tabls, can bIlnd

v Hopping: Hold one fimb off ground and push body to other slde
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5) Spina! reflexes:

v Used to help locallse sits of leslon

Test:

Locatlon:

How:

Patellareflex |

L4 - L8 and femoral nerve

= Palslla tendon tap

Withdrawal .
and fiexion .

Brachial and sacral merve plexus

Hindlimb:

» Medial toe: L4-L6 and femaoral nerva

» Lateral toe: L6-S2 and sciatic nerve
Forelimb (middie toe):

# Dorsal aspect: C6-T2 and radial nerve

#» Vaniral aspect; C6-T2 and madian nerve

® Pinch and pull interdigital skin

Perineal test .

St-53

* Touch/pinch ekher side of anus

Cutaneous .
trunci u

T3-L3 (sensory) and €8 ~ T1 {motor)
Lack of twiich means laslon is 2 vertebrae
cranial t¢ that location

Gan be unilateral or bilateral

* Pinch the skin either side of spine until
skin flicks

» Start at wing of illum and work
cranlally

Pain .
sensation

Tests pain pathways

= Pinch skin over toss, more pressure
required the deeper the lesion

* MUST acknowledge (lock, bite, yelp)

Brachlal plexus

Segmenta: Dysfunctions:
Cervical C1-C5 * UMN to all fimbs
« Urinary incontinence
L] I' UM 3
Cervicothoracle C&-T2 LMN to forelimb and UMN to hindlimbs

» Horner's syndrome
* Root signature

Thoracolumbar T3-1.3

* UMN to hindlimbs

* Urinary incontinence (UMN hladder)
* Schiff Sherrington posture — rigid extension of forelimb and
flaccld paralysls of hindlimbs

Lumbosacral L4-53
Lumbosacral plexus

= LMN loss to hind limbs

= Hoot signature

s Loss of parineal reflexes/sensation
* Urinary and faecal incontinence (LMN bladder)

Sacral 51-83

* Normal all limbs
= Loss of sclatic function

* Loss of perineal reflexes/sensation

Type: UMRN: LMN:
Pareslg/paralysls Spastic Fraccid
Spinal Reflexes Normal to 1 } or absent
Muscle tane Normal to 1 1
Muscle atrophy Disuse {mild) Neurogenic {severe)
Gait Long stride Short stride
Stiff ataxic Lame like gait

MNeurological Disease
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* 6) Neckang back pain:

v Palpation with ball of fingers on the sides of sach vertebra, range of nack movement with food
v For more information, see “Spinal Paln" below and “Spinal Disease” in “Skelstal Discasa”

i

CLINICAL S!GNS and DIFFERENTIALS

Locallsing neurgjogle funct
Intracranial;
Parts: Ciinlcal Signs and tests:
Carsbrum; » Clinical signs:

Intelligence and goal
directed behaviour

» Selzures

» Blindriess, absent manace {contralaterally)
» Abnormal behaviour

» Gircling

# Proprivceptive deficits :
* Tests: Behavlour (history), menace, nasal septum stimulation, proprioceptive |
positioning

Brainstem:
Aleriness and CN
functions {only il - X|l}

= Clinical signs:
» CN detleits: Only CN i1 - XI1
» Mantal depression: Dullness/stupar
> Irregular respiraticn
» UMN to afl imbs
= Testa: CN tests, rollaxes

Cerebellum:
Co-ordinates and fine

| tunes movemant

= Clinical signs:
» Tremors
» Cerebellar ataxla: Dys/hypermetria, wide base stance and gait
» Absence of menace: Ipsilateral with unilateral disease
» Vaestibular signs
% Decerebsllate rigidity
» Paradoxical vestibular syndrome (uncommon)
# Normal propriocaptive position

» Tests: Menace and rule out others

. » Differentlals for neurological dysfunction:

v Should be considered for any neurologlcal ¢linical sighs seen:

DIFFERENTIALS FOR NEUROLOGICAL DYSFUNCTION

= Extracranlal:
¥ Liver disease
¥ Renal disease

* Intracranial:
¥ Congenltal abnormalitles
« Hydrocephalous

» Electroiyte and glucose derangements + Storage diseases .,
» Toxins » Inflammatory CNS diseases {see next page):
» Endocrine disease «_ Non-infecilous inflammatory disorders
» Distary — Thiamine daficiency {fish diats In cats s Infectious Inflammatory digorders
and cooked meat diets in dogs) » Trauma
» Neoplasla

¥ Coagulopathles/vascular disorders

Neurological Diseasa




NON-INFECTIOUS INFLAMMATORY DISORDEAS

Type: Faatures: Diagnosis: Treatment:
* Granulomatous = Focal {50%) » CSF cytology: = Immunosuppressive doses!
meningoencephalitis: = Acts like a focal Primarily of corticosterolds
« Small breeds, 2-6 year old space otcupying mononuclear, but up | « Other theraples:
« Cause unknown, lasion® to 20% neutraphilic cyclosporine, cytarabine,

mononuclear accumulations

around vessels In the

parenchyma &and meninges

of braln and spinal cord

s CSx vary according o
where the lesion is

= Disseminated (50%)
* CSx seizures, ataxia,
nack pain, stupor

= Lesions on MRAI

cylosine arabinoside

* Prognosis: Poor, difuse
form carries an aven
wOorse prognosis

» Steroid responsive
meningitls arteritis:

* Young <1 years old large
breed dogs

» Perivascular suppurative

process of unknawn cause

* Acute cnset of neck
pain

» Lethargy

* Inappatance

= Reluctance to move

= Fevar is common

* CSF cylolegy: »80%
neutrophils, but no
degenerative
neutrophils or
bacteria

= Paripheral
neutrophiiia

= Corllcosteroid therapy:
Tapering over 6 months
minimum

» Return to normal within
24-48 hours

* Prognosls: Usually good
with compiete rasolution
= Grown out by 18months

1 Necrotizing
meningoencephalitis:
« Braad speciic: Pug,

Maitese, Yorkshire terriers

« <1 year to young aduft
= Mononuclear pleocytosls

deep In the white matter of
the cerebrum and thalamus

= Neurological CSx:
Seizures, ataxia

= 80% lymphocytes in
CSF
* Lesions on MRI

= Supportive therapy

= Prognosla: Poor

INFECTIOUS INFLAMMATORY DISORDERS

Type: Features: Diagnosis: Treatment:
* Ba al; * Clinically extremely sick | » CSF cyiology: * {V antiblotics and
= Neurological signs Neutrophils. supportive therapy
» Not common —usually | « Neck pain (degensrative * Poor prognosis
spread from adjacent | = Pyrexia mainly)

structures

* +/- Inciting organism
» CSF cuiture: <70%
sansillve

» FIV, FIP, distampar,
rabies

= See "Viral Disease and
Vaccination”

» See “Viral Dlsease
and Vaccinatlon”

= Ses “Viral Disease and
Vacclnation”

Neurological Disease
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INFECTIOUS INFLAMMATORY DISORDERS - Continued

Treatment: .

| Cryptococcus:
_ #ost common
+ Common in cats

1_4 spergitiosis:

foung <5 yaars, large
“breed dogs

“Dther:
Jlastomycoses,

Jstoplasmosls

» Usually trom inhalation

» Demonstration of
organism In CSF

» Cryptococcus: LCAT
cryptococcal {atex
agglutination test

* Aspargillosls
anlibody levels

. } Typet Features: Dlagnosis: PR
» Fungal: * Often with upper » CSF PCR and * Anfifungals: Long tenn
- resplratory iract disease culture therapy up to years - until

pair titres are zero

» Proghosis is poor for dogs| °

« Piotozoal:
1
yoxoplasma (dogs and
Jats)
» Usually asymplomatic:
Reactivation In older
['~jogs causes diseass

iil'eoupom: {dogs)

Toxoplasma:

Can cause any
neurclogleal clinical signs
+- Muscle pain due to
myasitls

Can also cause systemic
diseass depanding of site
of infaction

= CSF PCR
= Serology:
» Increasing 1gG
{itres (>4x}
» Elgvatad IgM with
CSx
» Chack with local
pathology fab for
protocat -

* Prednisolone 1-2mgikg
PO BID .

1* Clindamycin 15mg/kg PO
BID

* Doxycycline 5mg/kg PO
BID

* May require Ifalong
therapy

« <8 months of age * Neospora: » CSF ¢ytology: Mixed| » See “Parasitic Diseage”
ﬁ;‘)ldar dogs = <6 months old ulr:ozslr:;?:mc
i * Ascending hindlimb _ﬂ A toav:
o "Parasitic weakness (LMN paresls) Eggm:t%mgyc;r
Disease” * +/- Rigid hyperextension monoc'mesis
. » Hyperaesthesia s tCK
; : Older dogs; o » Definitive dlagnosis
) Troars, sefzures domorelrato e
' 78, demonstrate the
paresis/paralysis organism.or its DNA
-1 occasionally systemic )
‘- iiness » See “Parasitic
L . " Disease™’
* Sea “Parasitic Disease ) :
. Paragitie: » Eoslnophltic maningitis « CSF cytology: * Prednisolone 1-2mgkg

1
{ \nglostrongylus
 dantonensis:

* Hat lungworm

Larval migration into spinal

cord vla ingesting snails

Sas "Parasitic Disease”

Eosinophllic

pleocytosls +- larvas
* Serum and CSF

antibody PCR

PO BID

* Fenbendazole {(mass dis
off can inclte sevare |
anaphylaxls) and acutely
warsan clinical signs

1 » See 'Parasitic ‘

1 : Disease” » See "Parasitic DIsoase™
Other: * Reglonally specific = Serology :
» Rickettsial

_jf“{hﬂlchl‘a
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Spin in:

= Ditferentialg for spinal pain; See “Skeletal Disease"

N T T T T T T S N

Inffammatory CNS disorders (see previous pages)
Discospondylitis

Vertebral maliormation

Polyarthritls or osteoarthritls of joint fadets

Intervertebral disc disease

Caudal cervical spondylomyelopathy (Wobhbler syndrome)
Cauda equine syndrome (Lumbosacral stenosis)
Neoplasla

Vascular: Fibrocadilaginous amboli, infaret

Trauma: Fracture/luxation

Paragitic migration: e.g. Angiostrongylus cantonensis causing eosinaphilic meningitis

= Spinal shock:
v A syndrome of neurological dysfunction after spinal injury due to depression of spinal reflexes
v Qften transient and usually abates after 24 hours
¥ Repeat examinatlons are important

» Root signature:
v Neurogenic pain in a limb due to comprassion of the narve raos to that limb

v Rule out musculoskeletal disease and if proprioceptive defisits are present then likely root signature
v Forelimb root sighature indicates C4-C7 lesion

» Depth of damags and proghosis:

Loss of: Depth of damage: Prognosls:
Proprioeeption Superiicial Good
Voluntary motor Superficial Fair
Above and cutaneous pain Middle Moderate
Above and deep pain Desp Poor
Localising the slte of damage:
Test: Location; How:

Patella reflex | » L4 - L6 and femoral narve * Patslla tenden tap
Withdrawal = Brachlal and sacral nerve plexus s Pinch and pull interdigital skin

and flexfon

= Hindlimb:
» Medial toa: L4-L8 and femoral nerve
> Laleral toe: L6-S2 and sciatic nerve
« Forelimb {middie toe):
» Dorsal aspect: C6-T2 and radial nerve
» Ventral aspect; G6-T2 and median nerve

Perineal test * 81-853 » Touch/pinch either side of anus
Cutaneous = T3 - L3 (sensory) and C8 ~ T1 (molor) * Pinch the skin either side of spine unti,
truncl « Lack of twilch means lesion is 2 vertabrae skin fiicks
cranial 1o that location = Start at wing of illurt and work
= Can be unilateral or bilateral cranfally
Pain = Tests paln pathways = Pinch skin over toes, more pressure
sensation required the deeper tha lasion

» MUST acknowledge (lcok, bite, yeip)

Neurological Diseasa
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» Normal all limbs
51
[ 7 Sacral $1-52 # Loss of sciatic-function
« Loss of perineal reflaxes/sensation

'

[ J :
8l aralysis:
- * Wealkness or reduced motor function
Clinical Signs: - -
i Central nervous system: Peripheral nervous system and Myopathies;
* Brain: = Pariphera! nervous system:

& » Alaxia and conscious propricceplive deficits in | » LMN tetraparesls - flaccid paresis

‘ all imbs and paralysls

| 4 » +/- Cranial nerve deticits and other

naurological clinical signs s Muscular (myopathles): .

N » Parasis with normal reflexes and no -

L | v Spinal lesions: propiicceptive deficits

i » Must be between C1 - T2 to cause

.J tetraparesis

» Ci-C5:

) * UMN tetraparesis to all limbs
1 ; » C6~T2: )

i = LMN paresis to forelimbs

* UMN paresis to hindlimbs

B

¥

L)

A
{

4

J‘O Neurological Disease

Segments;

Functions:

Cervical C1-C5

= UMN to all Imbs
* Urlnary inconlinence

Cervicothoracle C6-T2

Brachilal plexus
P = Root signature

= LMN to foralimb and UMN to hindlimbs
= Homer's syndrome

Thoracolumbar T3-L3

s UMN to hindlimbs

« Urinary Incontinence (UMN bladder)

= Schitf Sherrington posture — rigid extension of foralimb and
flaccid paralysls of hindlimbs

Lumbosacral L4-53
Lumbosacral plexus
= Root signature

= LMN loss to hindimbs
= Loss of parineal reflexas/sensation
« Urinary and fascal incontinence {LMN bladder)
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Differentials:

Central nervous syaten'i:

Peripheral nervous system and Myopathiaa:

Same as differentials for “Neuraologica!
Dysfunction” and “Spinal Pain”

= Differentials of "Neurcloglcal Dysfunction”
» Metabolic dissase:
+ Hepatic and renal disease
+ Thlamine deflclency
= Diabstlc neuropathy (cats)
Hypothyraidism
Hyperadrenocorticism
Hypokalaemia
Hypoglycaemia
Hypercalcasmia
» Toxins
¥ Congenlial abnormalities
« Hydrocephalus
s Storags diseases
» Inflammatory CNS diseases (see previous
pages):
+ Infectious
« Non-Infactious
» Trauma
¥ Naoplasia
¥ CoagulopathiesVascular disorders

* & & & B

Differentlals of “Spinal pain"

¥ inflammatory CNS diseases (see previous

pages):

» Infectious/non-infectious

Discospondylitis

Vertebral matiormation

Polyarhritis or osteocarthritis of Joint facets

Intervertebral disc disease

Caudal carvical spondylomyelopathy (Wobbler

syndroma)

3 Cauda equine syndrome

{Lumbosacral stenosis)

Necplasla

¥» Trauma: Fracture

» Polyradiculoneuritis {Idiopathlc
immune mediated) Inflammaticn of spinal
nerve raots

¥ Parasitle migration e.g. Anglosfrongyius
cantonensis causing eosinophilic meningitis

YVVYVyy

A4

» Gther diffarentials:
* Traumatic
* OTHER ceuses of lameness:
¥ Osteoarthritls
» Polyarthritis: Commonly hocks/carpus pain
* Neoplastic
¥ Spinal column neoplasia
» Thymomas - antibodies to thymus cells
resembles ACH recaptors
» Myopathies
» Systemlc lupus erythematous
* Metabolic diseasa

= Toxins: :
» Tick paralysis: Hindlimb and resplratory
weaknass, vomiting
» Snake bite: +/- Coagulopathy, haematuria
» Organophosphates
» Carbamates
# Lead
# Tetanus:
» Hyperaesthetic {tactlle, visual, auditory)
+ Localised signs Includs trismus, faclal
muscle spasm ganaralised signs include stiff
gait
» Botulism:
« Initlally stiff gait then a progressive
telraparesis leading to paralysis
+ Unable to close mouth and eyes
+ Magaoesophagus and reduced gag

= |diopathlc polyradiculoneuritis:
# Idiopathlc Immune mediated Inflammation of lhe
spinal nerve roots
» Usually large breed dogs, sudden onset in a
praviously heafthy animal

¥ See asconding LMN tetraparesis, paralysis, +/-
spinal hyperaesthesia

» +/- Change In bark, raspiratory paralysis
(severa)

» Usually no megaocesophagus or gag daficits

# Systemically well can usually wag tail and move
neck nomally, continence is usually maintained

« Degenerative myelopathy:
» Mostly In large dogs especially males
s Initial signs:
» Slowly progressive ataxla and weakness of
pelvic imbs
» Generally symmetrical i
» Loss of propriocaption to hindquartars
¥ Toe scufing
»> Hypermatria and hyper-reflexia (UMN)

Neurclogical Disease
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« Chronlc cases:
» Hindgquarter paralysls
» Faecal and urinary Incontinance
» Forelag and braln stem Involvement
¥ No neurogenic back paln

* Myasthenla gravis:
* Focal form:
» Megacesophagus: Regurgltation
¥ +/- Laryngealfaclal dysfunction: Gagging
» Gensralisad form;
» Eplsodic weakness (after exercise}
» +- Clinical signs of focal form
= Acute fulminant:
> Acute rapidly progressive weakness
» With signs of focal forms

Diagnosls:

Central nervous system:

Peripharal nervous system and Ilyopathlu' Y

= All should have full genera! physical and
neurological examination

1| » Haematclagy, blochemisiry and urinalysis

{ ¢ | = Aadlographs of spine and chest

J | = Myslogram

= +- Sarology and PCR on CSF and serum
> Toxoplasma, Cryplococeus, Neospora,

Distamper virus

» GSF:
» Cytology and cultura

« MRI .

]
[

= All should have full general physlcal and
neurological examination

= Ticks (seasonal): Complate body clip

= Metabollc weakness:
» Haematology, biochemistry and urinalysls
» T4 and ACTH stimulation

» High CK {>6 x 1) = myopathy — EMG and muscla
biopsy

= Normal.GK: EMG, muscle/nerve biopsy, CSF

* Radiographs: Osteocarthrills

= Jofnt taps and culture: Pelyarthritls

= Specific:
» Snake bite.

» ACT, APTT/PTT, venom detection ki‘l
* Myasthenia Gravis:

Antl-ACh antibody litres
= Polyradiculoneuritis:
» EMG, nerve biopsy

» Tensilon response test (anlicholinesterase) R

Weurolagical Disease



Vestlbular Di

Class: Central vestibular dissase; Pm;oheml vastibular dissase;
: Brainstem, cerebelium Inner ear and distal CN Vill
« Heat tit, faliing and leaning, circling {tight circles) — to side of lasion
= Note: Head turn Indjcates cerebral disease not vestibutar - see above “Differentfals
for neurological dysfunction”
Common » Afaxia: Wide based stance and falfing to side of leslon
clinlcal signs | * Nystagmus: _
for both » Physiological: Normal nystagmus ~ fast phase In direction of head movement
central and » Spontansous: lnvoluntary - {ast phase away from side of lesion

peripheral: » Positlonal: Nystagmus that changes directionAntensity when head Is placed in an
unusual position

= Strabismus: Ventral or ventrofateral on ipsilateral slde

* Vomiting (nausea)

» Nystagmus {<566 beats/min): = Nystagmus (>66 beats/min):

» Horizontal, rotary, vartical » Horizontal or rotary

» “Posiltonal” nystagmus: May » Nystapmus not change when change head
change when change head position
pasilion » Fast phase in the direction apposite the

# Fast phase varles with head head tilt

u movernant and can be toward o7 | « NORMAL postural and propricception reactians
Ditferentlating away from head tilt = +/- Concurent Horner's

clinlcal signs: | . ayerad mentation: Dapressed,
stupor, abtundad

» +/- |psilateral postural and
proprioception deficits

= /- Multiple cranlal nerve deficits

» Hemlparasis {if uniateral lesion)

« Tetrapatasig {if mulfocal)

¢ Traumatic = Faline ldiopathic vestibular syndrome
* Haemomrhage/vascular infarct {young to middle aged)
* Infectious/inflammatory disorders: » Geriatric vastibular diseasa {older)
GME (dogs}, FIP, FelLV, FIV « Otitis madia/interna
Causes; = Neoplasia = Middle ear lumours/nasopharyngeal polyps
* Thiamine deficlency (cats) = Trauma

= Congenital vestibular syndrome {purebred)
= Drugs (Aminoglycoside ototoxicity, ear
cleanars)

= Hypothyroidism

= +/- Biochemistry, haemalclogy and | = +/- Blochemlstry, haematology and alectrolytes

slectrolytes = Neurological examination
= Imaging (CT/MRI) = Otoscopic examination
Diagnosis: | = CSF (cytology/cuiturs) * Pharyngeal exam
- (STerolo?vfrom gSFior serum « Imaging (radiographs/CT)
oxoplasma, Cryptococcus, « Myvrinaoto re!
Neospora) yringotomy {cytology/culture)
» Sadatives - diazepam (severe disorientalion
Treatment of and ataxia)
Idiopathic = Antiemetic {of antl-mation sickness drugs): e.g.
Disease: dimenhydrinate, chlorpromazine, maropitant

= Antibiotics: If suspect olitis media

« Nausea and nystagmus should improve
Prognasls for dramatically In 3 days

ldfopalhl'c « Significant improvement In 7-10 days
Disuase: )
» Back to normal in 2-3 weeks
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3
:« Homer'ss me:
4 Disruption of the sympathetic innervation 1o the eye and peri-orbital raglon
v Distuption In one of three ragians;
1 » First order: Hypothalamus 1o cervical spinal card

» Second order; Carvical spinal cord to the sympathetic chaln then to tha cranlal cervical gangfion - o
{near the tympanic bullae) ) : .

# Third order: Cranial cervical ganglion through the tympanic bullae to the arbit

v ¥ Caused by:
» Idiopathic, most common espscially in golden retrievers
» Bralnstem dizsease
Inflammatian of the trigeminal nerve
Olils interna/media
Trauma to neck, skull, orbit
» Retrobulbar neoplaslafinfection
Clinical signs:
v Almost always unifateral .
¥ See miosis (constriction), enophthalmos, ptosls, protrusion of 3rd ayalid
Diagnosis:
¥ History of trauma/infection
¥ General physical examination
¥ Neurologleal examination
¥ Leslon lecalisation:

> Administer 10% phanylephrine onto eye and time how long it takes for >75% mydriasis;

» Third order: <20 minutes

> 8econd order: 20-45 minutes

» First order: >45 minules
¥ Radiographs:

* Neck, skull, tympanic bullae
Treatment:
¥ Treatthe underlying cause
¥ Idiopathic: No treatment, can come back to normal In days to months

p————
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[+ sfunction syndrome (CDS): . .
¥ Cognitlon: Aspects of mantation that refate to perceplion, awareness, leaming, memory o
¥ Age-related cognitive hehaviour impalrment in dogs that is not related to sansory or motor impalrment . ;. ]

or a medical conditlon referred to as “old dog syndrome” or “doggy Alzheimer's"

b Clinlcal signs: One or mora of faur signs of behavioural dystunction in absencs of any physical cause:
i ¥ Disorientation

v Interacis tess and decreased activity

v Sleap pattemn disturbed

* Housalraining lost

Diagnosis of CDIS only after other medical conditlons that can cause behavioural changes have been ruled -
out: .

¥ Tharough behavioural and medical histary

¥ Acomplete physical exam, including nesurclagleal exam

: ¥ Appraprate laboratory tests and imaging to rule out other medical conditions
W, Treatment:

v Propentophyilina (Vivitonin), Gabapentin, Dietary managemesnt (Hills B/D diet)

L
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= Urinary bladder dysfunction:

¥ Treatment: See "Urinary Tract Disease - Urinary Incontinencs”
¥ Lower motor neuron hladder:

» Urine dribbling, large flaccid bladder that Is easlly expressed
v" Upper motor neuron biadder; v

» Large firm bladder that is difflcult to express
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[ Ophthalmotogy

i
= This chapter covers:

v Common terminclogy
; ¥ Basle ocular examination and principles
d Drffe:entia1s and treatment tor commonly seen laslons and dlseases

- Diagnostics and phys(ea{ examination;
1. Oral examination:
; ¥ Sugges's retrobulbar or orbital disease - paln on opaning mouth or swelling behind molars
2}, Ocular discharge:
- ¥ Type unilateralbilateral, duratlon (acule vs chronic)
). Retrolllumination:
, ¥ Darkened room, stand at arm's length In front of the dog at eye level or locking slightly up, bright lighy
. nextto your face polnting at dog's eye
v Assessmant of the transparency of the ocular structures by comparing fundic reflexion betwean eyes
Yy Assessment of the pupil symmetry, size and shape:
' # Small pupil size: Uveitis {usually)
» Large pupll size: Glaucoma {usually
ra). Neurological tests:
. ¥ Yision tasts: If fall alt then indicates central blindneass
Lj » r\-l‘lﬁ)nace teflex: Tests sensory structures and the visual paihways (CNII} and ablhty to blink (CN
¥ -Tracking of objects/light: Tests sensory structuras and tha visual pathways (CN Il) motor to aya
!"’5 muscles (CN 11}, IV, Vi)

¥ Ability to navigate the room: Like menace reftex, requires intact visual pathways

-4 v Palpebral and corneal reflexes; Sensation from eyse and assoclated structuras (CN V) and abllity to
blink (CN VII)

-~ ¥ Third eyelid protrusion; Loss of CN VI {motor)
Pupillary light reflaxes {PLR):

¥ Tasts sensory structures In the eye and sensory pathway (CN 1} to the mid-brain and CN I
nucleus and parasympathetlc output to the iris

» Direct and consensual PLR

» Can be normal in corlically blind animals, not a sign of VISU8| ahility . . ' e '
2 h

<

¥ Cranial nerves and function:

. Crantal Nerve: : Function:
} CN It Sensory o CNS
4 CN i Dorsal, medial and ventral rectus muscies
Parasympathetic to Iris {constriction}
"y CN v Dorsal oblique muscle
1 ; CNYV Sensatlon from the ey (cornea, conjunctiva,
4 lacrimal gland) and skin around eye
CN VI Lateral rectus and retractor bulbi muscles
! CN VI Abilty to blnk
i
5}, Globe size:

¥ Look from top down 1o assess symmetry
5). Retropulsion:
¥ Don't do if ulcer
¥ Push In all directions to identify if orbital diseasa Is present

-

!
.
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7). Assessment of conjunctiva and sclera:

¥ Conjunctival blood vessels — indicates WHERE the leslon [s

¥ Moblle (use a cotton 1ip)

» Blanch rapldly: Couple seconds (2-5%
Phenylephrine diluted 1:10)

» Fom loops at limbus

SUPERFICIAL DISEASE: PEEP DISEASE:
{Conjunctivitls and keratitis) {Itraocular diseass)
» Supeificial blood vessals: = Deep blood vessels:
¥ Fine diameter ) » Wide diameter
¥ Branch » Branch rarely

» Immaobile {don't move)

» Blanch slowly: 40 seconds (2-5%
Phenylephring diluted 1:10)

» Stop before limbus

8). Schirmer tear test:
v Agsessment of aqueous tear production:
» Notreliable In cats
» Nommal 15-20mm/minuta
» Keratoconjunclivitls sicea: <10mmiminute
9). Examination of the eyelids:

10}, Asgessment of the Iris and lens:
11). Aagegsment of the anterior chamber:
¥ Examinatllon of the aye from the side
¥ Presance of aguagls flare;
» Aquecus flare caused by fibrin, plasma proteins and cafis in the anterior chamber usually caused
by uveltis
¥ How:

+ nadarkenad rcom point 2 bright pinpaint light at the eye and look at the aye very closely ata
45° angle dirgction to the incoming light source

« [Faqueous flare will be seen as a "beam of brightnass™ between two “slips of grey”

Post chambae

>

45° angle

Light source Viewlng position {close to eye)
12). Assessment of posterior chamher:
¥ Direct and Indirect ophthalmoscopy: To observe tha retina, optic nerve
13). Fluoresceln staln:
- ¥ Assessment of corneal damage, patency of facrimal duct
14). Assessment of Intraocular pressure:
¥ Tonometry:
¥» Nommal = 10-25 mmHg
» Uveills: Low pressure
¥ Glaucoma: High pressure
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"1 = Drugs used during examination:
i ¥ Mydriatic agents: Cause dilation
i » Tropicamide: More rapid onset (20 minutes} and shorter duration (<12 hour)

» Atroplne: Blocks cholinerglc responses of Iris sphincter musclas, may persist for up to weaks ues
- once diagnosis has besen made ‘

v Local anaesthetic drops:
.. ¥ Phenylsphring:
» Used to diagnose Homer's syndrome
1 » Ses “Neurological Disease”
v Anti-inflammatory drugs:
% # Prednisolone 1% most potent topically
» Dexamethasone 0.1% potent and penstrates into eye best

* Terminology:

Miosls: Pupillary constriction

Mydrlasis: Pupillary dilation

Epiphora: Excessiva tear production

Blepharospasm: Narrowad palpebral fissure due to pain

Photophobia: Aversion to light

Enophthalmes: Sunken globe

Exophthalmos: Bulging globe

Buphthalmos: Pathologically enlarged globe

Distichiasls: Hairs grawing along the eyslid margin, originating from the ducts of the melbomian glands
Trichlasis: Contact of normal halr with the eya

Ectopic cilia: Hair growing on the conjunctival side of ihe eyelid, usually the upper eye lid

]

R A N N N

l ]

, Snecific Conditlons:
= Blindness;

" Caused by;

v Disease affecting structures of the eye:

| » Comea, anterior m}d pastarior chambers, iris, lens, retina and optlc disc
¥ Disease affecting neurologlcal pathways and CNS:
re » Cranial nerves and CNS
i Blind ang normal PLR; = Genlral biindness 2t

3 ,f v Bliaterally normal PLA: Braln trauma, seizures, tumours, Inilammatory CNS diseasas, 1oxlclty,
vascularfischemic accidents, inflammatory CNS disease

v Unilateral narmal PLR: Confralateral cerebral leslon - neoplasla, vascularfischemic acctdama.
toxoptasma, inflammatory CNS disease ] .

‘= Blind with_abnormal PLR; .

*# v Uniateral abnormal PLR: Dissase associated within the affected eye or damage to its oplic nerve, sae
Fundus in followlng pages

1+ Bilateral abnormal PLR: Disease assoclated with both oyos or both optic narves or chiasm, e.g. opt[e

neuritls, Infections (Cryptococeus, toxoplasma), Inlla.mmatory CNS dlisease, neoplasia, ses Fundus’ In

following pages

1l

k)

_,* Strabismus;
. ¥ Daviation in ona or both eyes away from nomal

‘{ 3 v~ DDx: Extraocular muscle {eranlal nerva denervatlon (see above), atrophy, scarring), congenital, orbnal
i disease

Ophthalmology
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Nystagmus;
v Uncontrolled oscillatory movement of the aye
v Can be normal in Slamese cats
v Disease affacting the vastibular system sither peripheral or central disease:
» See Vestibular disease in "Neurological Disease"
Enophthalmos;
Displacement of the globe caudally, +/- secondary third eyelid protrusion, and drooping of upper eyelid
Reduced orbital fat and muscle
Dshydtation:
¥ CSx: Systemic signs of dehydration
v T Fluid replacement therapy and treat underlying cause
Horngr's syndrome:
Loss of sympathetic innervation — most commonly idiopathic especially in Golden Retrievers
Sea Homer's syndroma in "Neurological Disease”
CSx: Miosis, third eyelld protrusion, upper lid droop “ptosis”
DDx: Orbital disease (8.9, tumour, ahscess), cervical pathology (tfrauma, dise disease, tumour), middle
ear {Infectlons, trauma, tumour, polyp)
Dx: GPEX — head, neck, chest and ear examination, radiographs and advanced imagery
+ T Treat underlying dissase otherwise can spontaneously resolve after coupls months

Qcular pain
lobg collapse/ruplu

LY

Y

E thalmos;

¢ Displacement of the globe cranially

v MUST protect comea — lubrication fo prevent exposure keralitis

v Treat comeal ulceration if present

Qrbital tumours;

v CSx: Usually non-painful, unllaterabbilateral

v Dw imagery {ultrasound, CRUMRI), fine needle aspirates/biopsy

v Tx: Surgical removal of orbital contents, +/- radiation and chemotherapy

Orbital haemorrhage;

v CSx: +/- Scleral or Infraccular hasmorrhage

v Dx: History of trauma, coagulation testing

v Tx; Anti-inflammatory pain relief, corneal protection

Retrobylhar abscesses:

v (CSx: Paln of palpation of eya, pain on opening mouth, anoraxia

v Dx: Ultrasound of the orblt, FNA behind last molar or carnassial tooth, dental radiographs
v Tx: Establishing drainage, antiblotics and removal ot underlying cause {generally tooth root infection}
Salivary gland abnormalitles: e.9. Zygomatic mucoceles

¥ C5x: Unilateral

¥ Dx: Aspiration {straw coloured +/- blood tinged mucoid material)

v Tx: Surglcal removal

Masticatory myoshls:

v CSx: Paln/inabitity to openlng mouth, pain or atrophy of temporalis and masticatory muscles, anorexia
v Dx: Clinical signs, blopsy and histopathology, serum 2M-antibodias

¥ Tx: Ses Masticatory muscle myositls in “Dysphagia”

Prolapss or Proptosis:

¥ CSx: Ganerally, aye Is trapped in front of the eyslids

¥ Tw: Aeplacement of globe or enucleation

¥ Positive prognostic indicators:
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Miotic pupil

Positive consensyal light reflex and menase response

Short duration of proptosis

Minimal extraccular and soft tissue damage
¥ Nagative prognostic indicators:

Haemorrhags Into eye
Extraocular muscle avulsion

= Abnomal exirg halr; (Distichiasls)
» Abnormat contact of normal hair with eye: (Trichiasis)

v G

an be secondary o eniroplon

¥ CSx: Epiphora, blepharospasm, comeal ulceration
¥ Tx; Electrical or thermat {cold) destruction of halr follicle, treatment of entraplon

= Enlroplon; (fnward rolling of eyelid)

N

L

= Thir

|
|
{

[« CB8x: Epiphora, blepharospasm, corneal ulceratlon

- ¥ Tx: Surglcal correction if not secondary to pain (spastic entroplon) and »10-12 months old {may grow
i Into excess skin) can temporarily evert until then with tacklng sutures or lemporary tarsorrhaphy

L] lid gland infl ation {(meibomian ad
r+ v Txof Stya: Lance and topical antiblotic antl-lnﬂammatones
" v Tx of Meibomian adenitis: Topical anti-biotic anti-Inflammatories +/- systemlc antiblotics
,J" = Evglid gland neoplasia;
v Dogs: Meibomian gtand adenoma ~ most common aspaclally in middie to old aged behava benign
¥ Cats: Squamous cell carcinoma ~ locally and Invasive and can metastasize, due to UV exposurs .
espechally on non-pigmented area
¥ Tx Surglcal reseclion
= Third eyelid protrugion:
¥ See all causes of enophthalmos — e.g, ocular pain (see epiphora and blepharospasm), Horner‘s
syndrome (see “enophihaimos®), drugs

¥ Bilateral third eyelid protrusion in cals = “Haws Synd gmg idlopathle seif-llmiting conditlon that
resolves over 5-6 waeks

itis: hord

elid g! rolapsed aka "Ch 8";

praduction), chronlc cherry eye can lead to keratoconjunctivills sicea

[“ﬁ ¥ Nok Important for produclion of aquecus component of tears (approximately 113 of total tear

4 Tu Surgical replacement best, aye lubrication until surgery to reduce further Inflammation

¢ Third syail lasta:
» ¥ C5x: Swellings or masses on the third eyae lid
l ! ¥ Tx: Surgery, chemotherapy (lymphoma In cats)
i
= Copjunctiva:
4 » Conjunctivitis;
l v C8x: Discharge (serous to mucopurulent), hyperasmla of conjunctival blood vessels, blspharospasm
; chemosis
[ SUPERFIGIAL DISEASE DEEP DISEASE -
Y Canjunctiviiis and keratiils: Intraccular disease:
{ « Superficial blood vesseta: = Desp blood veasels:
4 » Fine diameter » Wide diamater

¥ Branch
» Mobile (use a cotton tip)

# Blanch rapidly: Coupla seconds (2-5% » Blanch slowly: 40 secs (2-5%

Phenylephrine diluted 1:10}
» Form loops at limbus

¥ Branch rarely
¥ Immobile {don't move}

Phenylephrine diluted 1:10)
» Stop bafore limbus
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DDx: Bacterial {Chlamydophils), allergle, viral (FHV, FCV, distamper), foreign body, KCS, trauma,
secondary 1o olher ocular disease (corneal ulceration, uveills, neoplasla), eosinophille
keratoconjunctlvitis (ralsed pink/white lesions):

» Cats: More likely infectious in nature FHV (1%), Chiamydophiia (2™, FCV and mycoplasma

> Dogs: More likely non-infectious e.9. Dry eye, aye lash Irritation, allerglc

Dx: Schirmer tear test (all dogs), flupresceln stain, PCV (FHV, FCV, Chiamydophita), rarely blopsy and

culture

Tx: Treat underiying disease

> Allergic: Once ruled out ulceration and foreign body, treal with antibiolic/anti-inflammatory eye
drops .

» FHV: Usually selllimiting, but anti-viral agents (e.g. Famciclovir oral 40mg/kg TID) I savere,
comaal ulceration or relapsing, toplcal antibictics, lysine supplementation 500mg BID {reduces viral
replication)

» Chiamydial Toplcal antibacterial cintments TID {chloramphenicol), systamic doxycycline Smy/kgy
PO BID

= Lacrimal system:

« R
v
v
v

v

ced aqueoy r producticn aka "D " or "Ke nlunclivitls Sicca®;
C5x: Mucopurulent discharga, conjunctivitis, comeal ulceration and plgmentation
DDx: Brug Induced (trimethoprim-sulfa, sufasalazine), immune mediatad (most common), others e.g.
surgery
Dx: Schirmer tear tast <10mm/minute {tard to Interpret when ulcer [s present), also flucrescein stain or
ulceratlon

Tx: Cyclosporine topical olniment for 4 weeks then retest, artificlal tears (e.g. Viscotears®), surgery
(not recommandad)

+ Reduced drainage:

v
v

v

v

CSx: Epiphora (usually without conjunctivitls)

DDx: Dacryocystitis (inflammation of the facrimal sac/duct), lacrimal puncta disorders {small or absent),
nasolacrimal duct obstrections

Dx: Lack of fluorescein stain drainage from ipsilateral nostell, axpression of discharge from tacimal
punta

Tx: Nasolacrimal cannulation

* Cornea;
» Superflcial/simple ulcers;

v CSx: Eplphora, blepharospasm, conjunctivitis
v DDx: Trauma, foreign body, KCS, eyelid/lash disorders, viral (FHV), bacteriat {Chiamydophila}, allarglc:
» Cata: FHV is most common, relapses due to stress, reat aggressively (no sterolds)
¥ Dx: Schirmer tear test, assessmant of eyellds, conjunctiva, fluorescein staining
v Tx: Treal predisposing cause e.g. FHV and Chiamydophila'see above in “conjunclivitis® and in “Nasal
and nasopharyngeal disease"”
» Toplcal antiblotic ointment, +/- systemic doxycycline Bmakg PO BID
> If miosis then mydriatic therapy (atroplne drops until mydriasis), e-collar and anzigesia
¥ Should resolve in 7 days
* Deop ylgers;
v Dx: Thick rim of fluorescein stain uptake
v Tx: Aggressive treatment, topical potent antibiotics q2hrs e.g. ocufloxacin and systemlie doxycycline
Smg/kg PO BID, mydriatic therapy (sIngle application), serum draps q2hrs, systemic pam relief, if very
desp +/- surglcal/corneal conjunctival grafts
* Descemetoceles;
¥ Dx; Deep rim of positive staln upiake and a cenlral area of no stain uptake (descemet's membrane)
v

Tx: Require surgical repair with a corneal/conjunctival grafts with toplcal and systemic antibiotics
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Indolent ulcec:

¥ Layer of non-adherent comea, common I boxers

¥ Tx: Comeal debridement (topical focal anaesthetic), grid keratotomy and topical anllblolics

Moelting uiger;

v Liquefactlon of stroma by proteases produced by bacterial (Pseudomonas spp.) and fungal In!actfona
or inflammatory cells (sterile process)

v Tx: Serum drop q2hrs (anti-proteases), topical antiblotics e.9. ocufloxacln and systamie antiblotk:s a g

doxycycline Smg/kg PO BID and antifungals based on C&S results
Seguestrun:
¥ Focal brown/black plaque often ralsed +/- associated with ulcaration
¥ Syndrome of cats, secondary to chronic comeal irritation/uiceration typically FHV
¥ Tx: Topical antibiotics q4hrs e.g. ocufloxacin, anifictal tears, antl-viral medlcation (if FHV), +/-
keratectomy with conjunctival graft (ireatment of choice)

Pannus:
v Chronic immune mediated kerafitis, chronic inflammation leads to cellufar Infiltration s.nd
vascularisations, later leading to granulation, common in German Shepard's and greyhounds

¥ Tx: Lifelong, topical carticosteraids or cyclosporine
Comeal [nfiltrations:;
v Lipid! Do not cause ulcers

¥ DDx: ldiopathic, hyperadrenocorticism, hypoadrencsorticism, hypothyroldism and diabetss
¥ Calclfle: Appear more crystalline, can cause breakout and cause wicers

» DDx: Hyperadrenocorticism, hypoadrenocerticism, hypothyreidism and hypercalcaemia
Pigmentation:

v Secondary fo chronic comeal irritation

Lens pathology:
Nuclear sclerosls;

¥ Non-pathological progressive central opacity {blue-gray) due to compression of lans cells, looks fike & -

“foggy windscreen®, common in dogs >8 years old
Cataracls: .
v Irreversibla lens opacity due to changes in lens fibres/proteins, looks like *shattered windscreen® .

v DDx: Congenital, heregitary (bilateral and progressive), dlabetic (osmotic draw), sacondary to uveitis
(usually unilateral), retinal pathology

v Tx: Surglcal removal (many options, not all are candidates depends on pathngenesls), +H- Iens-

Implantation

Lens luxation;

v Displacement of lans (anterior, posterior)

v DDx: Primary luxation {present unilateral but is bilateral ‘condillon) or secondary due to traumﬁ;-::

glaucoma, uveitls, tumours, cataracts

+  Tx: Surglcal removal as can lead o glaucoma. medical management to lrap the lens posterlorly whera- '

it causes lass problams than anteriorly but doss not prevent glaucoma

Uvea:
Uveitls:
Inflammation of the uvea

<N

fiare, hyphema, hypopyon, synechiae, reduced Intraccular pressure, others

_Chronle changes: Iris pigmentatlon, cataract, globe collapse/shrinkage, giaucoma, synechlae
DDx: Trauma, Infectious (bactertal, fungal, viral (FIP, FalV, FIV), parasitic {toxoplasma)), corneal and
lens pathology, tumaour, immune mediated, hypertension

v' Txi Toplcal anti-inflammatory e.g. dexamethasone/prednisolone acetals 1% QID, mydriatics luplcal
atropine QID untit mydrasig, lopical aniibiotics gdhrs e.g- ccufloxacin, pain rellef e.g. tramadol or
systemic anti-Inflammatorles (NSAIDs or carticosterolds), treatment of underlying cause

LN

Ophthalmology

CSx: Pnotophaobila, epiphora, blapharospasm, mlgsls, deep scleral Injection, comeal oedema, aqueous .
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Hyphema:
¥ Blood in the anterior chambar
¥ Causas: Traumatie, coagulopathy {rodenticide, IMTP), neaplastic, systemic hypertenslon, uveitis

¥ Tx:Topical antl-inffammatory e.g. dexamsthasene/prednisolone acetats 1% QID, mydriatics e.q. topical
atrepine QD untlt mydriasls, systemic pain relisf, treatment of underlying cause

¥ Should improve over sevara) days, but prognosis depends on the amount of blood present
Glaucoma:

¥ Elevated Intraocular pressure »25mmHg with clinical signs

v Disrupts retinal and optic nerve furictionality

v C8x: Globe enlargement, paln, comeal oedema, blapharospasm, episcleral injection, mydriatic non-
responsive pupil, fens subluxation, vislon loss

¥ DDx: Primary due to Inherited defects in the iridocorneal filiration angle or secondary to uveltis, lens
subluxation, tumour

v Tx
> Topical therapy, recheck IOP in 2 hours:
= Latanoprost 0,005% (Xalantan) — increases fluid dralnage
» Dorzolamide 2% (Trusopt} = reducas aqueous humour
» Timolol - reduces intraccular pressure, can be combinted with Derzolamide (Cosopt)
If no reduction, then can try mannital 1-2g/kg slow |V
Long term surgery e.g. shunt implant, cyclocryotherapy or laser
Eye snuclaation
»  Treatment of the underlying cause il secondary

YV ¥ ¥

Fundus;
Inharited retingpathy;
¥ Prograssive ratinal atrophy

¥ CSx: Loss of vision (progressive — starts with night blindness), pupils are mydriatic and reduced
responsiveness .

v Dx: Tapstal hyperreflectivity, atentated retinal blood vessels, optic disc patlor, electroretinography
¥ Tx: Notrealmant

Suddan acquired relinal dageneration syndrome {SARDS):

¥ Retinal degeneration of unidentified cause

v CSx: Loss of vision (acute), middle aged dogs showing signs of polyuria/polydipsia, weight gain,
lathargy

¥" Tx: No treatment

Taurine deficlency retinal degeneration:

¥ Assnciated with taurine deflcient dists fed to cats, e.g. dog fcod
Retinal dstachment:

v DDx: Hypertension {most common in cats), coagulopathy, infectlans, trauma, uveltls, cataracts, lens
luxations

v C8x Loss of vislon {(acute), puplls are mydriatic and non-responsive

¥ Dx: Visuallsation of retinal detachment, ultrasound

¥ Tx: Treat underlying cause

Chorioratinitls; - Retinal Inftammation

v DDx: Primary Inftammallon due to infectious agent or secondary to systemic disease

v Dx: Dult reglons on the retina (reduced reflectivity), focal spols (granulation tissue), inflammation
around retinal blood vessels appearing blurred, retinal detachment, hasmorrhage
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! Pancreatic Disease
« This chapter covers:
¥ Fealures of pancreatilis and exacrine pancreatic insufficlency

3, v Diagnuosis and treatment principles

A
Pancreatitls:

« Pathophysiology:

I v Inaclive pancreatic enzymes are activated premalurely within the pancreas leading to autodigestion, .
Exhaustion of anti-inflammatory mediators combined with hypotension can result in shock and muttipte
organ failure. -
Risk tactors:

» Ingastlon of high fat fcods

1 » Blle reflex and pancreatic duct blockage
» Pancrealic trauma (+/- abdominal surgary), ischaemia
» Drugs: Cotlicosteroids, potassium bromide and phenobarbitone combination therapy?

» Part of feline inflammatory bows! diseass and cholangiohepatitis

1 Faline pancreatitis:

A

Usually low grade chronlc process, associated with [nflammatory bowel disease,
cholanglohepatitis, diabetes mellilus

Glinlcal slgns are non-specific i.e. lathargy and anorexla

Ditficult disease process to definitively diagnose

Biochamistry profils likely to reflect concurrent hepatle involvament
Ultrasound does not commanly show typleal changes

Treatment is supportive and shoutd be directed at the inflammatory bowsl disease andior
cholangiohepatitis rather than the pancreatifis, early enteral nulrition {tuba feeding) is Important

| (Clinical signs:

¥ Dogs: Anorexia, vomiting, abdominal pain, pyrexia

¢ Cats: Lethargy, anorexia, hypothermia most frequently, less commonly vomiting and abdominal pain
- Ditfsrential dlagnosis:

.¥ Acute gastroenteritis, gastric ulceration, inflammatory bowe! disaase obstwuction, peritonitls, liver
fallure, renal failure, necplasia, hypoadrenecorticism and others

. Dlagnoslics'
1 Technlcally difficult, should be based on combination of supporiva ¢linical signs and diagnosttcs
" Sae “Specles differences” above :
¥ Blachamlstry:
» Amylase: Poor specificity, should be > 3-4 times nomal -
Lipase: More specific than amylase, serum levals should be increased by 3-4 timas nomal level
Hyperlipldaemla ' .
+- Other secondary changes: Azotaemla, hapatopathy . R
 Cats: -
» Typically signs of liver disaase (1 liver enzymas and bilirubln)
+ Less commonly increases In amylase and lipass
v Pancreatic lipase [mmunoreactivity (cPLI and tPLI):
B » Conflicting evidence and anecdotal reports ragarding sensitivity and speciticily
i_" » False positive cocour with non-pancreatic disease e.g. gastroenteritis, inflammatory bowel ﬁiseasa.

L.
¥V ¥V VYV VY

a

Y Vv Y

¥

. neoplasla, rena disease, dlabetes mellitus
» May be used o Irack the prograssion/resalution of the disease if it confirmed by other methots
¥ Should not be used as the sole diagnostic test for the diagnosls of pancreatitls

3w Imagery:
l’. » Ultrasonography: non-invasive gold standard
d + Cats commonly don't see any changes as compared to dogs

3 Pancreatic Disease



» Radiography: Not very sensitive

' Treatment;

v

NSNS

v

Antibiotics:

» Dogs: Not proven to be banefictal, only if signs of bacterial translecatlon, peritonitis

% Cats: Antibiotice can be considered due to concurrent cholangichepatitls

Analgesia:

» Opield pain ralief 8.9, methadone QID or fentanyl patch or CRI, see “Anaesthesla and Analgesia’
Fluids and alectrolytas:

» Mostimportant, corraction of perfusion and hydration deficis and electrolyte derangements
» See “Flutd Therapy®

Antiematic: Metoclopramide CRI, maropitant 1mg/kg SC SID for <5 days

Giastroprotectants: Proton pump inhibitors, H; antagenist

NPQ if persistent vomiting

Nutrition:

»  Micro-nutrition: If »2 days without foed, begin micro-enteral nutrition 0.2mUkg/hr slow infusion of
alectrolyte solution via nasoasophageal tube helps to mainiain health of enterocylas

» Baegin nutrition with small frequent highly digestible low fat food +/- enzyme suppismentatlon
Monitor biochemistry (espacially albumin) and elecirolytes for imbalances/improvements

= Long term management:

v

L.ow fat highly digestible food +/- pancreatic enzymes (powdered) at 1tsp each meal per 10kg BWt

Exocrine Pancreatic Ingufficlency (E
« Pathophysiology:

'
'

v

v
v

Loss of exocrine pancreatic function, clinical signs when >30% of functionality lost

Pancraatic acinar atrophy is the most common cause In younger dogs, especially German Shephards
and Rough Coated Collles, otherwlse secondary to chronic pancraatitls in oldar dogs

Not common in cals, affected cals commonly have concurrent disease such as inflammatory bowel
diseass, hyperthyroidism and diabetes mallitus

FAeduced digestive enzymes leads to maldigestion

Reduce anti-bacterial secretions leads to small intestinal bacterial overgrowth, this can lead to vitamin
B12 malabsorption and ather chronle nutrient deficlencles

« Clinical signs:

v
v
v

Welght loss despite polyphagia
+/- Vomiting and diarrhoea
Large volumaes of greasy gray faeces

* Dlagnosiics:

v

v

Trypsin-like immunoreactivity (TLI}:

» Peromed when fasted for 12 hours

» Low lavels are dlagnostic

Serum cobalamin and folate levels:

» Should be performed in all cases of suspected EP!

« Treatment:

v

v
v

Diet modification:

» Highly digestible, high quality protein and nutritionally balanced

¥ Supplementation with fat solubla vitamins {A, K, E, D) and B12 (cobalamin)
Pancreatic enzymes (powdered) at 1isp each meal per 10kg BWt

Metronidazole 10mg/kg PO BID for 2 - 3 waaks for small intestinal bacterial overgrowth

Pancreatic Disease

165



“!

Paralysis 'fick

2u This chapter covers:
¥ Fealures of tick paralysis by Ixodes Holocyelus
¥ Treaiment principles and prevention options

Y s Features:
] ¥ Lag phase: Ticks generally attach for 1 — 2 days before clinical signs
¥ Pathophysiology: Toxin inhibits presynaptic release of acetylcholine at the neuromuseular junction
* Clinical signs:
v Dysphonia, retching/gagging, drooling
¥ Ascending paresis/paralysis, dilated puplis
¥ Dyspnoea, cyanosls
* Differentlal Diagnosals:
1 ¥ Trauma, spinal cord disease, myasthenia gravis, myopathy, snake envenomatlon, sea Pnruil and -
Paralysls in “Neurcloglcal Disease”

s Stages (1A - 4ADY:

Gait score; Resglratory score;
1. Able to walk but weak/alaxic A. Normal breathing
2. Abla to stand but unabls to walk B. Increased resplralory rate
3. Unable to stand but can sit up C. Laboured breathing
1 4. Unable to right without ald D. Savers dyspnoea and cyanasls

L

* Treatment:
* Remove ticks: Immediatety
I v Administer tick anti-toxin:
v It any clinical signs are prasant, then treat immediately
¥ Best administered pre-empiively as the patlent will get worse before getting better
v Dose: 0.5 - 1mikg, up 1o 2mbkg In cals slow IV
l v Premedication: :
» Fellne: Prednisolone sedium succinate 2mg/kg slow IV &for adrenallna 0 02mg’kg 1M 10ming, Eater
{but [ust prior to antitoxin administration) .
Beware of acute side effects of cardiovaseular, shock, collapsa
» It bradycardia and hypotension {poor mucous membrane colour), stop anti-toxin admlnlstration and
atropine 0.04mag/kg IV
» W anaphylaciic; Collapse, vomltlng. hypotension, stop anti-toxin administer oxygen, !V fluid bolusas.
adrenalin 0.02mg/kg IV and prednisalone sodium suceinate 10mg/kg stow 1V IR
« Symplomatic and supporlive care:
I ¥ General care and monitoring:
3 » Bladder expression, change badding, eye 1ubrlcatlon. maintenance of hydration (malntenance IV
fluids), repoat searches q4 hours
¥ Stress:
I » Sadation: Combinatlons of acepromazine 0. 01-0 03mg/kg 1V, butorphanol 0.1-0.3mg/kg W/SG .
‘ » Sedation is important as it improves brealhing dynamics and oxygen demand by reducing stress ’
¥ Gastrointestingl dysfunction:
3 > Nil per o3 untll normal gag reflex
i # Pharyngeal suctioning
{ 3 > gntlamauc Metoclopramide 0.5mg/kg IV then CFII in IV flukds, maropitant 1mg/kg SC SID for <6
ays
Gastrie protectants: Ranttidine 2mg/kg IV BiD, esomeprazole 1mg/kg IV SID

]
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v Respiratory complications:

v

¥» Sedatlon; Combinations of acepromazine 0.01-0.03mg/kg IV, butorphanol 0.1-0.3mg/kg IV/SC
» Oxygen therapy: Nasal line 50-100mUkg/min per line

» - Ventilation if respiratory eflort is unsustainable, hypoxaemic (SPO2 <80%, or PaO2; <60mmHg)
despite oxygen therapy or hypereapnic (PCO2: >60mmHg)

» Antiblotics If asplration has occurred

» Atropine 0.1ml SC BID to reducs salivation, not with pneumonia
Myocardial dysfunction and left-sided congestive heart failure:

> Rarsly clinical '

» Diuratics, oxygen

» Tick search and clip:
v Vaery Imporiant repeat searchas q4 hours
« Tick preventive bath

s Tick control advice:

v

v
v
v

Daily searching, most important

Clip long halred dogs

Avold tick habitats, long grass, forest areas

Pharmacological control measures: Should not be relied upon as the only contral measure
> Tick collars:

»  Amftrazflumethrin: 2 months {dogs oniy)

s Deltamethrin: 3 months (dogs only)

Frontline spray®@: 2 week protaction

Frontiine PLUS® spot-on: 2 week protectlon, dogs and cats (off-label use In cats)
Advantix® Imidacloprid and parmathrin spot-on: 2 week protection (doge only)
Permethrin shampoo/rinses: 1 week protection (dogs only)

Natural pyrethrins shampoos: Safe on cats, 3 day protectlon

Proban® tablets {Cythicate - organophosphate): Given every 46 hours {dogs only)}
NexQard® tablets (Afoxolanser): Monthly (dogs only)

Bravecio® tablets (Fluralaner): 3 menthly tableis (dogs oniy)

YV VVVVVYYVY

s Discharge:
v Only if can walk, urinate, swallow properly and no retching
v Reduced activily for 4 weeks, small risk of sudden cardiac arrest
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j This chapter covara:

v Anti-parasitic medications

Parasitic Disease

- ¥ Parasiies of different body systams — features, clinical signs, diagnosls, treatmant

;mlnlmum ages for parasite control preparations;

Mintmum ages: ) -

4 Product: Pugpples: Kittens: = =

: Advantix 8 weaks .
’ Advantage Waeaning Weaning
Advacate 7 weeks 9 waeks
_‘ Bravecto 6 months {>1.8Kkg) -
Capstar 4 weeks 4 weeks
Dimmiitro! 2 weeks -
{ Frontline 8 waeks 8 waeks
3 Frontline spray 2 days 2 days
Killtlx 12 wasks : -
Milbemax 2 weeks -
Nexguard 8 waeks (>2kg) . -
B
Panoramis B wasks -
1 Profendar 8 weeks : .
1 . Prcheart 4 woeks .
Revolution 6 wasks € weeks
Sentinal 2 weeks .

I ?[_gvan]jnu of qagtraintest ng; WOrmg:

* Check product Information as to what they coveridon't cover and use an adjunct as necessary
—f _
ﬁ Signatment: Tlmlng

Juppies: * Start at 2 weeks, then every 2 weaks until 12 weeks, then as adurts

» Kittena: = Start at 2 weeks, then every 3 weeks until 12 weeks, then as adults

-Adults: * |f nevar baen dewormed befors or not recantly, two doses of & broad
l spacium dewormer 2 waeks apart
3 * Monthly spot-on or tablet dewormers
» Three monthly broad spectrum dewermers
g egnant: = Bitches:
“roducts sale during » Mating
fﬂgnaﬂcv » During pregnancy to reduce placental transmisslon
# Panacur {fenbendazole} is| 3 Third week post-partum to reduce mammary iransmisslon
safe for both cats and » Atweaning klll ones from pups
- dags * Queens:
! Other: Heartguard, > Lat tored wanamissi
_S Intarceplor, Revalution, ate pregnancy 1o reduce mammary transmission
Frontiine Plus » Third weak post-partum to reduce mammary transmission

168,
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Skin parasites;

Fleas:

« Ctenocophalides canis (dog)

= Clenocephalides felis (cat and dog)

»

s Features: * Clinical signs: * Dlagnosls: * Treatment:
» Contagious = +/- Anaamia * Visualisation * Integrated flea control
* Clenocephaiides felis: | = Flea allergy dermaltitis | * Flea dirt * Adulticidal and insect
Intermadiate host of growth regulator
Dipylidium caninum = Dogs: = All pets
# Pruritus + papules * Environmental control
. Dlalrlhullorj: » Alopecia and
* Head, neck, dorsum, lichenification
tail, legs » Hyperpigmentation
» Secondary pyoderma
= Cats:
» Miliary dermatitis
» Alopecia
#» Excoriations
* Fiea controi;
Features:

= Flea aggs are reslstant to desiccation and can remain in the envirenment for months
* Life cycle of the flsa Is temparature depandant, varies from weeks to months:
» e, faster in warmer months and lenger in cooler months
* The population of fleas is 95% in the envirenment, only 5% is on the pet
* MUST continue flea control all year around

Integrated flea control:

= Fisa control is most successful when using all the following steps in comblnation

« Flea control on the pet;

» Combination of an effective adulticide and an insact growth ragulator
* The adullicide will kill the fleas on the pet befora aggs can be lald
* insact growth ragulator will prevent any aggs that are laid fram hatching

» Flea control in the
environment:

= Vacuuming:
» Facilitates aggs removal from the environment
» Must vacuum uader furniture, in all the comers and cracks

¥ Vacuuming twice will Increase success as it will stimutate the pupae to
hatch enabling them to be vacuumed

* Washing of pets bedding:
> Hot water and dried out in direct sunlight

* Spraying of flea habitats in the environment with chemicals:
» Dark shady areas of bare dirt {e.g. under a ralsed housa)
» Limited efficacy, best 1o prevent access

= Prevention of access to flea habitats:
» Fence/corner off

Parasitic Disease
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-1 * Features:

L/

] affected

- ‘1' Contaglous

i
1
}
I
I

[ 1 » Hocks, vent abdomeny
| » Notoeadres catl (cats):

!
1 Llce:

* Trichodecles canis (dogs)
* Linognathus selosus {cals)

4 * Features:
1 = Contaglous

* Distribution:
* Head and dorsum

= Clinical signs:
= Pruritus
* Scallness

¢+ Diagnosis:
« Sticky tape Impressions

' Treatment:
* Topical preparation
- fortnightiy for 6 wasks
* Treatall animals -

| Demodex mites:
_;» Demadex canis (dog)
» Damodex cail (cat)

" » Non-contaglous
,* Locallsed:

> «5{ocal lesiong
* Generalised:

» »5 lesions or an
entire bady area

» Rarely cats

* Juvenlle onset (up to 15
months)

3" Adult onset:

» Immunosupprassed

1= Distribution:
-* Demodex cafi:
° » Head and ears

» Clinical signs:
* Localised:

» Small scales non-
pruritic raglons of
alopecla

» Generalised:

» Diffuse erythematous
scaling dermatitis

» +/- Secondary
pyodsrma

* Pododemodicosis:

» Hypermigmentad and

thickened

« Demodex cati;
» Head lestons
» Otltis externa

* Diagnosis:
« Skin scrape and hair
pluck

* +/- Histopathology for
dificult areas 8.9, tces

* Treatment:
* Juvenile / locallsed:
> Spontaneously

regress
> Topical spotan
* Generallsed / juvenile or
adutt:
» Amitraz baths,
weakly for 6 weeks
¥ Ivermectin 300-
800pg/kg PO SID
» Beware
collies/shaliles (start
low and titrate) or tesy -
for gens mutation
* Treat until two negailve
skin scrapes
« Treat concurrent
pyocderma

See “Dermatology” for
trealment

n Sarcoptid mites:
\* Sarcoples scablel (dogs)
3 Nologdres catf (cats)

» Faatures:

= Distributlon:
* Sarcoples scabisi:
¥ Pinnae, glbows

ERS Pinnase, faca, eyalids,

= Clinical signs:
» Sarcoplas scabial:
¥ Red papules, .
pruritus, alopecla
» Notoedres cati:
» Pruritus and self-
travma
» Hyperkeratosis
» Millary dermatitis

» Diagnosis:
» Deep skin scrape |
+ Response to traatmant

* Treatment:
» Sarcoples scablel:
> Amitraz baths, )
waeldy for 6 weeks
Ivermectin 300jig/kg|
PO/SC farinightly .|
= Noloedras cati: .
» Amltraz baths, %2
dose, weekly for 8

>

Finn weeks
1 > Festand perinsum > g:g:gel?g'nbitce
then 200ug/kg PO
| S twice par weak for
. 4 weaks
i » Treat all animals
H
¥
17% Parasitic Disease
|
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Ear mitas:

= Otodectes cynolis (dogs/cats)

« Fealures:
= Contagious

= Distribution:
= Ears and ear canal

» Features:

« Qtitis externa with thick
brown ¢rusty discharge

* Diagnosla:
= Otoscoplc exam
* Cytology

= Treatment:
* Ingecticidal ear dibps

s |varmactin 30049/kg
PO/SC fortnightly

Fur mites:
= Chaylotialla spp

» Lynxacans radovsky (cat)

» Faatures:
= Contaglous

 Clinical signs:

» Scaly dandruff +/-
pruritus

» Diagnoslis:
= Otoscoplc exam

» Treatment:

« jvermectin 300pug/kg
PO/SC fortnightly

Ticka:

s [xodes holocyclus, See Paralysis Tlick for mora information on Tick Paralysis

» Rhipicaphalus sangulneus (brown dog tick), See Anasmia and Pala Mucous Membranes for more
Information on Babesios!s

= Fealures:
» Ixtdss holocyclus:
¥ Paralysis tick
» East Coast Austratia
» Rhipicephalus
sanguinaus:
» Vactor for Babesia
canls
> Worldwide

= Clinical signs:
» [xodes holocyclus:
#» Hindlimb paresis
¥ Leads to complate
body and respiratory
muscle paralysis
» Retching and
vomiling

* Diagnosls:
* Visualisation
» Clinical signs

* Treaiment:

= Daily tick searchss

= Topical spol-on
fortnightly

= Baths (every 3 days)

» Monthily to tri-monthly
tablets

s Amblyomma americanum (Lone Star Tick)
= See Coagulapathy for more Information on Erhlichlosks

= Features:
= North America
= Veslor for:
> Francisella tularensis
{potantially zosnotic)
» Borrigla lonestar
» Erhlichia canis
{Etlichiosis)

= Clinical signs:
= Tularemia:
s Cats:
» Fever
» Lymphadencmegaly,
splencmegaly and
hepatomegaly
» Oral ulcers
¥ lcterus
» Panleukopenla
= Dogs:
* Rolatively resistant

» Canine monocylolropic

shilichiosis:

» Anorexia, welght loss

» Bleeding - Petechiae,
ecchymosis, epistaxis

» Lymphadenomegaly
and splenomegaly

¥ +- Coular,
neurolegical and
cardiovascular signs

* Diagnoslis:

» Tularemia:
¥ Serology titres
» ELISA

» Tissus/exudate C&S
is definttive

» Caning monocylotrophic
ehriichiosis:
¥ Blood smaear (look for

morulas}
¥# Haematology
(thrombocytopenia)
# Serology - ELISA
# PCR

= Treatment:
= Tufaraemia:
» 1™ Aminoglycosides
» Other Antibiotic
classes reportedly
less effective.

= Canine monocytolrophic

shrlichlosis:

» Doxycycline (2to 4
waaks course)

» Chloramphenicol if
refractory

» Iimidocarb
diproprionate 5mg/kg
IM repeatad in 2
weeks

» Severs cases: Low
dose conticosteroids

Parasitic Disease
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» Demmacentor variabilis

s See Coagulopathy for mora information on Rocky Mountaln Spotted Fever

» Features:
+ North America
» Vector for:
» HRicketisia rickelisli
{Rocky Spotled
Moumntain Fever)

» Clinical signs:
* Faver

= Qedema‘hyperaemla of

axtremities
» Skin lesicns

= Musculoskeletal
inflammation

« Bleeding ~ Petechlae,
ecchymosls

» Neurologlcal signs

» Diagnosls:

* Haematalogy
(thrombocytopenia)

» Serology - ELISA

* PCR

* Treatment:
= 1*; Doxycycline for at
least 7 days

» 2" Chloramphanical or
Fluoroquinolones

= Ixodes scapulars

« Ses Coagulopathy for mora information on Erhlichlosls

= Features:
« Nerth America
« Vector far:
> Borralia burgdorferi
{Lyme diseass)
» Erhllchia canis
{Erlichiosis)

« Clinleal signs:
= {yme borrelfosls:
* Dogs:
» Polyarthritls
» Fever
» Renal disaase
> Maeningitls
* Cats:
¥ Morae resistant,

polyarthritis warrants
investigation

* Diagnosis:

= L yme borrafipsis:
Ditficult

Known tick exposure
Clinlcal signs
Lahboratory findings
Response fo
anliblotic therapy

_ Serology: False
positive common

Imimunablotting
» PCR

¥YVVYY¥Y

v

Y

* Treatment:
= Lyme borreliosis:
> 1*: Doxyoycline
» 2™ Amoxicillin,
Azithromyein,
Ceitriaxone
(meningitis}, .
minimum 30 days
» Ralapse common
> Antl-inflammatory for
polyarthritis

Parasitic Disease



Cardlovascular parasites;

Nematodes:
Heartworm:
= Dirofilaria immiis
« Featuires: » Clinical signs: * Diagnosis:
« § months from bita to * Dogs: = HW antigen test:
worms In pulmonary » Weakness, lsthargy » Specific, detects iemales
anteries » Heart murmur » Reduce sensitivity if low numbers or no adulis
« Microfilaria do not develop| 5 Pymonary csdema | = HW microfilaria testing:
with dog/cat » Ascltes » Blood test tor microfilaria
* Dog: . » Dyspnoea and > False negatives if same sex, single worm or
» FII_-'IS congestive heart coughing Immature worms not producing larvae
tailure » Haemoptysis = Blood smear:
» &UImTae%bo!ism » Mlrofilariae on blood smear
. Cars.fom o . Caf:.i: . ; glot \.'ar);'1 sensitive
. . » Tachypnoea, * Radiography:
» Ocauft infections coughing, » RHS cangestive heart failure
camman haemoptys's » Enlarged pulmonary arteries
» :g:cvl:f{:argt?:;s orsingle | . Acute death due to
> Interstitial pneumonitis hypersansillvity * Interpretation:
» Difficutt to diagnose » Posltive HW anfigen test = heartworm diseass
and treat » If with positive microfilaria = adult and
= Transmission: microlilaria
» Larvae spread by s If with negative microflfaria = adults only
mosquites » Negative HW antigen test = No heartworm
» Distribution: disease:
» Pulmonary artery and right s It with positive microfilaria « possible
atrium and ventricle transfuslonfransplacentai infection

= Treatment:
s Pravenlion:
» MUST know i free of heartworm before starling prevention — perform HW antigen test
» Monlthly spot-ons or tablets — kilts larvae (2 month reach back)
» Lengacting injection - yearly
» Daily tablets: Must be given daily (narrow window of effact), if adutt HW ara present, will cause
anaphylaxls
v Treatmant:
¥ Risk of pulmonary thromboambaolism
» Read medicine text for protocol
» Treatment in cals can be contraindicated
= Cortlcosteroids (before and after):
» Prednisolone 0.5mg/kg PO SID
s Adulticldal:
¥ Melargomine {two doses one month apari)
% Pulmonary thromboembolism highest risk about 1 week post dose
¥» Complete rest
» Microfilaricidial:
> 1 month after adulticidal
> Milbemycin oxime
= Treatment success:
> Repeat HW antigen test 6 months post adulticide, should be negative, make sure that there are no larval
forms have been missed
¥ Repeat microfilaria tast 1 month post microfllaricide, should be negative

Parasitic Diseass




trojntestinal paragites:

Nematodes:

;Hookworin:
» Ancylostoma spp
= Uncinaria stenocephala

[T

[ R

1]
|

. » Distribution:

l
i
}
[

* Features:

s Can cause:

» Cutanaous larval
migrans

» Eosinophille enteritis

» Small intestinal

= Can migrate through
body e.g. Lungs

= Transmission:

* Ingestion of larvae or
paratenic host

= Transmammary /
placental / dermai

« Clinical signs:
= Diarrhoea +- bload

» Anasmia
= Dermal lesions
= Respiratory signs

« Diagnosis;
= Faecal flotation

* Ancylostoma spp

» Uncinaria stenocephala

* Treatmient:

* Fenbendazole 50mg/k
PO S0 for 3 days ’

* Macrocyclic lactones °
{ivermactins)

* Pyrantel

Roundworm:
* Toxocara carils (dogs)
« Toxocara cati {cats)

» Toxascaris leonina (dogs/cais)

» Features:

= Distribution:

= Small intestinal

* Can cause:

» Qcular larval migrans

» Visceral larval
mirgans

* Transmission;

* Ingestion of egg, larvae
or paratenic host

s Transmammary /
placental

* Toxocara catl:

= Clinical signs:

= Diarrhoea +/- vomiting
« Pot belly

s QOcular disease

* Hepatitis

* Pnaumonia

» Diagnosis:
« Faecal fiotation
+ Fagcal ELISA

» Toxocara canls {dogs)

F/

* Toxecara cati (dogs)

* Treatment:
» Fenbendazole 50mg/kg
PO SID for 3days

no transplacental
« Toxascatls leonine:
[ 1 no transmammary /
j placental » Toxascarls leonine
(dogs/cats)
F 1
!
]
2]
[J
k.
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Whipworm:
s Trichuris vuipis

» Features: = Clinical signs: * Dlagnosls: « Treatmeant:
= Distribution: s Haemorrhagic diarrhoea| = Faecal flotation * Fenbendazole 50mg/kg
s Caecum and colon = Anoraxia repeated {3 times on 3 PO SID for 3 days
« Can cause: = Walght loss separala days)

» Organ larval migrans
» Transmlssion:
= Ingestion of egg, larvae
Threadworm:
« Strongylokdes starcoralls {dogs/cats)
« Features: n Clinteal slgns: = Dlagnosls; = Treatment:
» Distribution: * Diarrhoea = Faecal flotation > Ivermectin 300ug/kg
= Small intesting = Bronchopneumonia {Basrmann) POYSC repeated
» Transmission:
+ ingastion of larvae
« Transdermal
» Transmammary

Cestodes:

Tapewerms:

= Taenia spp.

= Echinococcus granulosus
» Dipyliciium caninum

» Features:
« Distribution:
» Small intestine

« Transmisslon:

» Ingestion of egg by
intermediate host
Ingestion of hydatid
cysts by definltive host

a Clinical signs:

= No clinfeal signs In
definitive hosts

1 Diagnosis:
« Faecal fiotation
* Proglottis In faeces

* Dipylidium caninum

* Treatment:

* Praziquantel

« Dipylidium caninum:
# Flea control

Zipperworm:
= Spirometra erinacel (cats)

* Fealtures!
» Distribution:
» Smafl intestine

= Transmission:

= Ingastion of copepoads of
spargana - eating and
drinking

= Clinical signs:

= No clinical signs

¢+ Diagnosls:
* Faecal flotation
* Proglottis in taeces

= Treatment:
= Praziquantel at 4 x
standard dose

Parasitic Disease
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Protozoa:

" Glardia;

" Glardia duodenalls (dogs/cats)

it Faatures: .
1- Distribution: .
= Small intestinal .

»

-y

1* Transmlsslon:
i = [ngestlon of oocysts

Clinical slgns:
Diarrhoea
Yomilting

+i- Blood

= Diagnosis:

» Faecal analysis -
identification ot
arganisms

» Faecal ELISA

» Fenbendazole 50mg/kg

* Repeat ELISA 10 days

. PO SID for 3 days

post treatment

o

F

Moo

Coceldia:
= {sospora canis and felis

1 = Cryptosporidium spp.

i » Features:

* Isospora canis & falis:
» Large oocysts 30-
50um
» Problem In catteries
» +- Pulmonary
migration
= Cryplosporidium spp.:
» Small Sum
» Canincrease in
numbers secondary
to other diseases and
immunosupprassion

[

4

]

# Clinical slgns:
= [sospora canis & lelis:

¥ Vomiling, diarrhoea,
+/- blood

= Cryptospornidium spp.:

» Asymptomatic
» Watary diarrhoea

*» Dlagnosis:
* Isospora canis & fells:
¥ Faecal fiotation
{occysts)
v Cryplosporidium spp..
» May need to send
away

* isospora canis (oocysts)

s (sospora falis{oocysts)

* Treatment;
* Isospora canis & felis:
» Trimethoprim-sulpha
20-30mg/kg/day PO
> Or Tylosln 10mg/kg
PO BID for 2 waeks
» . Or Tottrazyr
20mg/kg PO SID for
2 days

= Ganeral hyglene and
reduce over crowding

* Cryplospordium spp.:
¥ Mo dsfinitive

" Distributlon: ¥ treatment
* Small intestinat
* Transmisslon:
* Ingestion of cocysts
Respiratory parasites;
Nemaiodes: -
Lungworm:
» Anglostrongylus vasorum
* Ashirostrongylus abstrusus (Feline lungworm) - i
« Featuras: = Clinical signs: * Diagnosis: » Treatment:
« Distribution: * Anglostrongylus * Angiostrongylus * Angloslrongylus .
» Anglosirongvius vasorum: vasornum; vasorum; ’
vasonim: » Asympiomatic » Transiracheal wash ¥ ivermectin 300ug/kg
» Blfurcation of trachea| » Asiurostrongylus » Endoscopy PO/SC fortnightly -
= Aelurostrongylus abstrusus: = Aslurostrongyius » Fenbendazole
absirusus: » Usually abstnisus: Eomg/kg PO 8ID for
» Pulmonary asymplomatic » Faecal flotation 8 days ‘
parenchyma » Cough, sneezing - (Baermann) * Aelurostrongyhis .
‘ » Crackles and » Larvae shed in abstrusus: !
« Transmisslon: wheezes fasces » L\"g;rsngt;hr: g%ougfkg
= Ingestion of i or b daya
gestion of snail/stug » Fenbandazole
50mg/kg PO SID for
Adays
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eurological system parasites:

Nematodes:
Rat lungworm:
» Anglosirongylus cantonsnsis
» Faalures: = Clinlcal signs: » Diagnosis: * Treatment:
« Can causse eosinophilic | = Diarhosa = Faecal {lotation « No anthelmintic
meningitls » Ascltes = Cortlicasterolds

» Neurological signs

« Distribution:

« small intestinal

« Can migrates through
body

« Transmission:

« Ingestion of snalls/slugs
PROTOZOAN:

» Toxoplasma gondli (see below}
» Neospora caninum {(see below)

« Toxoplasma;
» Features:
v Intracellular protozoan parasite
v Cals are definitive host but can infect dogs as well
¥ Infaction Is via:
» Ingestion of cysts from infected animals (most Important)
» Ingestion of oocysts from faecal contaminated scilfood
» Transplacental {(publlc health concems)
Rapid replication in the gastrointestinal tract leads to dissemination of the parasite around the body into
any body tissue where it replicates intracellularly
Ultimately destruclion of the cells cocurs if this is severe anough then clinical signs become apparent
Typleally, immune response limits this and no clinical signs are seen
Therefore, clinical signs are rarely seen and they depend on which crgan is affected
Immunosuppressive diseases can axacerbate the infaction e.g. FIV, Fel.V, FIP
Clinical signs:
¥ Rarely seen, but usually in cats
v Vary according to organ systemic infected
v Can vary with different age groups:
»  Young cals:
+ See pulmonary and hepatic disease
» Older cats:
« Dus to activation of issue cysis due to Immunosuppression
= See neurological or ocular signs
¥ Nonspecific signs Include:
¥ Anorexia, lethargy, pyrexia
v Qcular signs;
> Most common clinical sign seen .
% liveltis and blindness
¥ Respiratory signs:
» Dyspnoea dus o pneumenla
> Targetorgan in cats

LN NN ~
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v Newurological signs:

» Ataxia, selzures, circling, paresis and paralysis due 1o encaphalomyeltis

¥ Muscular:

» Sliff gait, pain and weakness due to myositls

v Alimentary:

»  Vomiting, diarrhoea, jaundice +/- ascites due to hepatitis / cholanglohepatits / pancraamis

¥ Reproductive:
» Slill bon or fading kittens
Diagnostics:

¥ Combination of clinical signs and serology +/+~ PCR

v Serology:

» Assessment of IgM and I9G antibody titres

¥ IgM:
» Provides most information

s Elevation of lgM titres along with clinlcal signs providas sirong supportive evidance
»  Clinically IgM titres follow the clinlcal course of the diseass l.e. Intrease with active infection

and reducas with resolution
»> G

+ Delay in Increased means that positive result only indicates infection has occurrad could be

prior or active
¥ PCR:
» Only identifies the organism
» Does not Indicate active infectian
Treatment:
v Doss not kill tissue cysts
v 60% survival rate

v Combination of the following medications:

¥ Azithromycln / clarithromycin

» Clindamycin 15-20mg/kg PO BID (drug of choice - crosses blood brain barrier}

Prevention:

v No raw meats, reduce hunting {mica, birds, insscis)

Frequent cleaning of the litter tray

Cover sandboxes

v

¥ Wash hands regularly, wear gloves when working in the garden
v

v

Wash vegetables, cutling beards, cook meat

Neospora

Featuras:

¥ Protozoan Neospora caninum
¥ Infaction is via:

> Ingestion of cysts from infected animals (most important)
* Ingestion of oocysts from faecal contaminated sml.flood

» Transplacentat
¥ Usually atfect dogs especially puppies

¥ Causes an encophalomyelitis but also polyradiculoneusitls and fibrosing polymyositis

Clinlcal signs:

¥ Multifocat but neuremuscular signs are seen most frequently
¥ See a progresslve lower molor nauron paresls and ataxia that starts In the hindlimbs and ascends -

cranially, Jeads 1o paralysis

¥ Eventually leads to hindlimb extensor rigidity, and muscle 'atrophy and contracture

Parasilic Disease



v Various other signs depending on organ system affected - arrhylhmias and resplratory signs such as
dyspnoea and cough due to pneumonia and alimentary signs
» Dlagnostics:
v Based on combination of clinical signs and diagnostic {indings
v Biochemistry: Elevated CK and AST
v CSF: Mononuclear and neutraphilic pleccytosis
v Seralogy: ELISA and immunofluorescent antibody testing
« Treatment:
v Poor prognosis especlally if severe neuralogical signs
v Clindamycin 15-20mgfkg PO BID {drug of choice}

Parasitic Disease
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[ J Prostatic Disease

= This chapter covers:
¢ Commen disease affecting ihe prostate
[ % v Different faatures, clinical signs and dlagnostic principles
i ¥ General treatment principles

v  Benl static hyperplasgla:
4 # Most common prostatic disordar
% Entargement ol the prostate gland under the inlluence of sex hormenes

¥» Typically, in middle aged to older entire males

v Prostigtic/Paraprosiatic cysts:

» Cystic structures within the prostate gland or adjacent fo the prostate {paraprostatic)
» Prostatic cysts are typlcally secondary to benign hyperplasia, but can also ba secondary to
- infectlons and neoplasia
! v Proptatlc neoplasla;
» Least common prostatic pathology
¥ Most commonly adenocarcinoma, can get signs of hypercalcaemia
» +/- Systemlc iliness if lsads to paritonitis
»
»

' ] * Pathophysiology

Mass lesions or pain on caudal abdominal palpation

" Poor prognosis
v Prostatitis and prostatic abscessati
Inflammation of iha prostate gland usually due to Infections of the urinary 1rac1
May be secondary to hyperplasia or urinary tract disocders and can lead 1o abscessation
Typically signs of systamic ilness, can get septic peritonitis if it ruptures
Acute prosiatitis;
] * Dysuria, stranguria, haematuria
! * Pyrexla and signs of systemic illness lethargy
3 * +/- Pain on prostate palpation, +/- caudal abdominal pain
+ Enlarged prosiate can ba asymmaetrical
* +/- Blood or purutent discharge from penis indepandant of urination
* +/ Haematuria, bactariuria, pyuria -
4 » Chronic prostatitis:
* Reoccurring pyrexia and UTL
] ] +  Usually not systemically Il
! *  +/- Pain on prostate palpation, can be syrnmetrlcally enlargad

¥ ¥V v v

+ Cilnical' slgns:

Stranguria, hasmaturia, urinary incontinence, blood dnppingfrom penis {Indepeandent of unnahon)
Tenesmus, dyschezia, haematochezia

Abdominal pain or caudal abdominal swelling

Pyrexia, inappetance

+/- Perineal hernia secondary to straining

Altered hindlimb gait

]
“

NPy

= Ditferentials:
¥ Other cauges of tenesmus and dyschezla, see "Rectal and Perianal Disease”

] v Other causes of urinary tract disease, see “Urinary Tract Disease”

?
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» Diagnostics:
¥ Genaral physical examination:
» Abdominal palpation: Lumbeosacral and caudal abdominal pain
¥» Rectal examination: Prostatic palpatlon, enlarged and palnful
v Urinalysis:
» May not ba helplul in diagnosis, urinalysis and culiure may be negative, despite prostatic diseasa
v Fine nesdle aspirates. Cytology and culture, leaked fiuid can cause paritonitis
v Prostatic wash: Cytology and culture
v |magery:
7 Radiology:
« Prostatic enlargement, see “Radiology”
# Ulirasonography:
s Prostatic diseasa: Prostatomagaly, cysis, neoplasia, per-prostatic fluid and Inflammation
» Sublumbar lymph node enlargement
» Biopsy specimens
v Haematology and biochemistry

» Treatmsnt:

v Benign prostatic hyperplasia;

» Casiration is essential for non-breeding dogs, reduction in prostate slze over 4 weeks
» Anti-androgens e.g. Delmadinone acetats {Tardak®) can take up to 5 days for an efact
» Enema for conslipation, faecal softeners
v ostatitis and prostatic abs: tfon:
» Antibiotics:
¢ Trimethoprim-sulpha 15mg/kg BID and/or enrofloxacin Smg/kg POAV SID:
» |deaily 4 wasks and then stopped based on negative prostatic fluld cutture
» Change based on cullure and sensitivity of prostatic fluid
« Chronic prostatitis:
o Antiblotic choice should be based on cultura and sensitivity
o Long course at least B weeks, then repeat culture
» Prostatie involution:
+ Caslration
¢ Anti-androgens e.9. Delmadinone acetate (Tardak®) can take up to 5 days for an effect
#» |f peritonitis or very large abscess:

»  Surgery
» |V antibiotics and supportive therapy
v Prostat rostatic cysts;

> Fine needle dralnage but usually reoccurs

» Proslatic cyst
« Caslration may lead to reduction in size of prostatic cysts
»  Surgery if not responding or very large cyst

¥ Paraprostatic cyst:
s Surglcal exclsion

¥ Prostatic neoplasia:
#» Surgical removal
»  +/- Chemotherapy

Prostatic Disease




Radiology

[

Systematle revl f abdom[na lographs;

"I = The ablllity to visualise detail within the abdominal cavity depends on: .
' ¢ intra-abdominal fat {falciform ligament, greater omenturn, mesentery and retroperitoneum}
¥ Animals conformation, particularly deep chasted breads influences organ visibllity
* Positioning/Coning/Exposure:
[ '3 = Serosal detall:
. ¥ How well you see the serosal surfaces of organs
>’ v Canlose datail separately in peritoneal space as it is separate
[ 7 1). Liver:
> Cranial abdoman — look at edge of liver falciform fat can obscure edge appear to disappear
» Can protrude past costal arch

» Enlarged if displaces the gastric axis (should be vertical on lateral view) or displaces lhe stomach
3 caudally and to the left (VD)

2). Kidneys:

& # Inretroperitoneal space — can lose detall separate to peritoneal space
» Size: 2.5-3 x length of L2 on VD
hl » Laltis lower and may not see the cranial pole of the right as within the liver

? > Itunsure about patency of urinary tract perform an excretory urogram
L.l 3). Spleen:
» Head of spleen on VD, behind the fundus of the stomach and cranlal 1o LHS kidney
& ¥ Tail seen on lataral view variable location and size
i ¥ Almost never see tail of spleen in a cat
L | 4), Urinary bladder:
» Varied size, can extend up fo the level of the umbilicus
71 5} Prostate/uterus: )
> Prostate: At the neck of the bladder if enlarged drops info the caudal abdomen
¥ *  Normal size <75% height between pubis and vantral sacrum or <1.5 X langth of L2
» UWterus: Sits betwean tha colon and the urinary bladder it enlarged
71 6). Stomach:
*» Gastric axls: Use to Indicate size of the liver - should ba vertical on the lateral view
L4 7). Duodenum:
3 Lateral view: Runs in the midline from tha pylorus of the stomach caudally
3 #» VD view: Auns along the right side of the abdomen caudally from the pylorus of the stomach
[ ! 6). Small infestine:
4 > Once the other abdominal struclures ara identlffed, the small intestine is everything else
> Dilation: Compare width of small Intestine 1o the height of L2 [n dogs, and L4 In cats

B > Can't judge thickness of wall {fluid looks same as soft tissue)
. 9). Large intestine:
l__j » “Question mark" shaped, displaced, enarged
» Cascum: Pocket of gas at the start of the aseending colon, usually In the RHS mid- abdomlna]
. reglon
F 10). Sublumbar lymph nodes:
Lj "> When enlarged, soft tissue ventral to the lumbar spine, displacing celon venirally

Radiology
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s Abdominal cavity — VD view

* Abdominat cavity - Lateral view
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Abdominal cavity;

* Agsessment of the gastralntestinal tract, unless obvious, usually raquires conlrast studies or ultrasound |

|1« Serosal detail:

¥ Increased: Obese animals
v Decreased: Emaciated or young animals (brown fat), frae abdominal fluid {urine, blood, pus}, peﬂtqnmg '
and inflammation (bowel ruplure, bils, urine, pancreatitis, pyometron)

* Stomach:

1 * Qesophagus: See helow “Thoracic cavity”

¥ Take a LHS lateral view to assess the pylorus
v Gastric axis on lateral view, can be used to assess liver size

» Cranlally: Microhepatica, diaphragmatic hernia
» Caudally: Hepatomegaly, neoplasia

# Outflow obstructions:

Intraluminal: Foreign bodies, strictures, intussusceptions
Intramural: Neoplasta (dog: adenocarcinoma, cat: lymphosarcoma), hypertrophic

» Air: Aerophagia (panting) or outflow obstruction

Ingesta: Over engargement or outilow obstruction

» QGastric dilation and volvulus:

Likely secondary to gasiric molifity disorder

Dilation leads to volvulus - seen as pylorus moving dorsally {LAT), cranfally and to the left (VD),
Secondary small intestinal ileus and cesophageal dilation

Small intestines are dorsal and on top of the stomach (LAT}

“Double bubbte®

¥ Distenslon: Greater than the widast part of the L2 for dogs and 14 for ¢ats -

» Displacement due to organomegaly

#  Foreign body, neop1asia (dog: adenocarclnoma, cat: lymphosarcoma), intussuscaption, strictures
hemias, torsicns .

» Severs entarills {parvovirus), ileus (pain, hypoxia - shock), electrolyte derangements (| K+, 1Ca+), -
pancreatitis, neuralogical, also causes of “localised dilation” above

# Concerlina like gathering of intestines, usually wnh dispersed small packets of gas, can indicate -
linear foralgn bodies

» Obese animals can have apparant clumping of the small intestine due to excessive abdominal fat
reducing intra-abdominal space

&
.
* Pathology:
-y ¥ Abnormal position:
)
¥ Dilation:
f 1
: L ]
L J .
= »
i .
L
&) L]
L ]
N .
¥ Forelgn bodies
1
{ = Smail Intestine:
L J
= Pathology:
1 ¥ Abnormal position:
4 v Localised dilation:
[ 1
; ¥ Generallsed dilatlon:
4
¢ Intastinat plication:
A
i
1
!
L3
184
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* Colon:
v May require contrast siudies or endascopy to diagnese
» Pathology:
v Abnarmal position:
» Ventral: Enlargement of-sublumbar lymph node or retroperitonsal space pathology
» Dorsal: Enlargement of uterus, prostate, bladder and abdominal masses
v Locallsed dilation:
» Foreign body, necplasia, intussuscaption, strictures, diverticuli
v Generallsed dilation:
» Constipation )
» Megacolen: ldiepathic, recurrent constipation, naurological (spinal disease), pelvic narrowing

= Liver:
« Assessmaent of size:
Dependant on serosal detail
Angle of the gastric axls on lateral view: Gastric axis should run parallel o the costal margins
Can protrude about 2 x with of L2 vertebral bodies past the costal margins on latera! view
Displacement of body organs: RHS kidney will be displaced caudally whan enlarged
Rounding of liver edges — can indicate hepatomegaly
» Palhology:
v Hepatomegaly:
» Neoplasia, venous congestion, infiltrative diseases, cysts/abscesses
v Microhepatlca:
» E£nd slage liver disease (cirrhosis), diaphragmatic hemiastrauma, porto-systemic shunts

LR L N

=« Splean:

» Agsessment of size:
v Varias between patiants and can be alfected by sedation
v Look for displacement of surrounding organs

= Pasition of the spleen can vary but usually:

v VDI/DV view: Head of spleen is naxt to the fundus of the stomach, tail of the splesn can vary from the
RHS ot the abdomen to along the LHS

v Lateral view: Head of spleen is next to the fundus of the stomach dorsally to the kidney (may not see),
tall of the spladn anywhere along the ventral abdomen

s Pathology:
v Splenomaegaly:

> Neoplasla, sedation (acepromazine), vencus congestlon, infillrative diseasas, torsion, inflammatory
disease (IMHA)

= Kldneys:
« Asgessment of size:
v Slze: 2.5-3 times the length of L2 on VD
v Enlargement can cause displacement of body organs

¥ Retroperitoneal space Is separate from peritoneal cavity can lose serosal detall separate to peritoneal
cavily

v Left Is lowar and may not see the cranial pole of the right as it is within the liver
¥ if unsure about patency of urinary tract parform an excretory urogram

Radiology




v Renomegaly:
» Neoplasia {unilateral or bilateral}, amyloidosis (bilateral), Inflammation (unibilateral),
hydronaphrosis {urethral sbstruction ~ unilateral or bilateral), cystic lesions (unilateral ar bllateral)
or abscess (unitateral)

‘{- Pathology:
i

]
{1' v Small kldneys:
3 » Inflammation {renal diseass, pyelonephritls, glomerulonepritils can ba unilateral or bifateral},
congenital .
1
% Uterus:

i  Features:
# Not normally saen
3 ¥ Enlargement:
' » Displacement of adjacent organs — bladder, colon and small intestines
| » Tubular soft tissue opacity
« Pathology/Pregnancy:
r v Enlargement;
» Pregnancy: Not see skeletal siructures until »40 days .
f 3 Other: Pyomaelron, hydrometron, mucomatron, cystic endometrial hyperplasia, neoplasla
. * Prostate:
! v Positioned at the neck of the bladder, near tha cranlal border of the pelvis
§ v -Asssssment of size:
» Llateral view:
" s Normal size <75% height batwaen publs and veniral sacrum or<1.6 X length of 12

1 + Displacement into the caudal abdemen {bladder displaced cranially as well), colon displaced
Y dorsally
= Pathology:
1 v Prostatormagaly:
: » Benign prostatic hyperplasia, prostatills, nooplasia, cystic structures (can look like the bladder)
4
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Sysie ic review of & cle radipgraphs;

= Views:
v Lateral! views allow visualisation of the non-dependent lung field
= Differentiation: o

v Does not always apply to cats
v Right lateral: Left and right crura of the diaphragm lle paraltel, heart Is more upright and oval
v Left lateral: Lett and right crura intersect at the lavel of the caudal vena cava, heart is more rounded

TAKE ALL THORACIC RADIOGRAPHS ON PEAK INSPIRATION

1). Tharaclc wali:
» Subcutaneous structures: Assess soft tissue and fat planes outside of thorax
» Abdominal structures on the edge of the radiograph {and also insida the abdomen)
» Skeletal structures: Assess ribs, vertebras and stemum
2). Diaphragm:
> s it intact? Can the entire line of the diaphragm be identified on both lateraf and VD
3). Pleural space:
» Do the lungs and pulmonary structures extend to the walls? if notis it tluid or gas
4). Medlastinal structures:
> Trache& Heads towards the base of the heart on the lateral view, heads to the right side on VD
» Cranial medlastinum (ventral to trachea): Contalns CVC, LN and major branches of acria
» Lateral: Band of soft tissue ventrat to trachea
« DV/ND: Abnormal if »>2 x width of a tharacic vertebral bogy
> Oesophagus: Not visible under normal conditions
7 Aorta:
» Lateral: Courses dorsally
+ DWV/VD: Courses from cardiac silhouette to diaphragm on left (not always)
» Caudal vena cava:
o Lateral: Courses frem caudal border of cardiac silhouetts ta tha diephragm
* DV/VD: Courses from caudal border of cardiac sjlhoustte to diaphragm on RHS {not always)
» Lymph nodes: 3 groups only seen if enlarged
s Cranial mediastinal LN: In cranial mediastinum
« Tracheobronchial LN: Located at bifurcation of {rachea into the main stem bronchi
e Sternal LN: Located dorsal to the 2™ stemabrae on the lateral projection
o Indicates cranial abdominal disease not thoracle disease
5). Heart:
> Size:
s Round on both projaclions: Pericardial effusions, dilated cardiomyopathy, PDA/septal defects
+ Enlargement in cortaln areas: Specific chamber enlargement, see next page
6). Pulmonary parenchymalvasculature: See below for “Lung patterns”
> Alr filled structures:
» Lung patterns:
e Alveolar
s Interstitlal:
o Unstructured
o Structured .
o Millary unstructured - small multiple lesfons but not fully discrete
= Bronchial pattem '
e Vascular pattem

Radiology
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Thoraclg cavity:

[] Brenc asculat

Capsuleted alr filled structures:
¥ Thin outlina: Bullae, cysts, abstess
¥ Thickened irregular border: Neoplasia, abscess, granulomas

Vascular pattern:

Features:

¥ Veins are central {VD) and ventral {LAT)

¥ To assess for enlargement of the pulmonary arteries and veins, compare with the diameter of:

» 8thrib on VD (up to 1.5 x diameter in cats is normal)

» 4thdb on LAT
View: Pulmonary artery: Pulmonary vein: -
Lat: Dorsal Vaniral
Dv: Laterai Medial
Differentials:
¥ Enlarged pulmonary veins:
» Over hydration, pulmonary congestion, pulmonary hyperperiuslon (shunts)
¥ Enlarged pulmonary arteries:
» Pulmenary hypertension, heariworm disease, pulmonary thromboembalism
¥ Both enlarged:
» 8Bhunis, fluid overload, severa LHS heart fallure
¥ Both reduced:

# Shock states, dehydration, RHS heart failure

Bronchial pattam:
Features:

'S

Abnormally defined bronchial walls, seen as "donuts” (end on bronchi} or “tram tracks” (side on
bronchi):

Old age change .

Bronchial dissasa: Chronic bronchills, allergic, asthma, eosinaphilic bronchopneumapathy
Mineralisatlon: Hyperadrenacoriicism

¥

¥ oW

Alveolar pattern:
Features:

v
4
v
v
v

Pulmonary infiltration with fluld/soit tissue

“Flufly” ill-defined regions of increased opacity

Can be lobar in distribution

Enhanced visualisation of airways, air bronchograms
Loss of visualisation of pulmonary vasculawre

Pattern of distribution:

v
v
v

Congestive heart failure: Dogs: begns hilar, cats: can look fike anything
Pneumonia: Typically, ventral or dependant sidse if aspirated
Caudal lobes: Neurogenic, post-obstructiva -

Ditterentials:

NN SN

Pneumenia: \nfectious, aspiration, allergic
Pulmonary osdema: CHF, smake, drowning, post-obstructive, seizures, head trauma, electrocution -
Haemorrhags: Pulmonary contusions (fraumatic), coagulopathy
Neoplasia

Atelectasis: Anaesthesla and bronchiectasis

Radiology



» |nterstitlal pattemn:
« Faalures:
v Unstructured:
% Thickened interstitium due to fluid or ceHutar infiltrates, seen as “diffuse haziness"
% {an still vascular pattarns unlike alveolar pattern
» Differentlals: N
« Nesoplasia, sarly oadema, pneumnonia, pulmonary fibrosis {normal in clder dogs}
» Expiratory radicgraph
¥ Structered:
> Millary: Multiple small opacities
« Differentials:
o Physiological mineralisation, and on tlood vessels, neoplasia {metastatic)
% Nodular: Circumscribed increased opacities >4mm in diameter
« Difarentials;
o Neoplasia {mstasialic), granuloma {fungal, {orelgn body), abscess/cysls

. rdiac siihoustte:

View: Deg: | Cat:
s Width: 3 intercostal spaces (2.5- | » Width: 2 intercostal spaces (cranial
Lat: 3.5) 5"t caudal 7" ribs)
= Height: 2/3 depth of tharax » Haight: 70% of thorax
» Width: 2/3 width of thorax = Width: Half width of thorax
DV: | = Length: Betwesn 3™ and 8" ribs
{6 intercostal spaces)

» Assessment of cardiac size:

= Vertebral heart size:
¥ Halght: Veniral border of the bronchus to the distal aspect of the apex
¥ Width; Width of the heart af its widest point

v Add the width and height and start at the cranial aspect of the 4th thoracic vertebra and count the
number of vertebras that it covers:

» Allbreeds: <10.7
> Boxers: <13
7 Labradon <12
» Cavalier king Charlas: <11.5
» Cals: <8
* gpa Cardiology References

= Chamber enlargement:
= Note: inverted *D" shapa in faline patients is not specific of any condition
¥ RHS cardiac enlargsinent;
> Increased stenal contact (LAT), inveried D" shape (VD}
v LHS chamber enlargement:

¥ Enlarged LHS atrlom: e
» Bulge on the dorsccaudal border (LAT) _ s

i » Taller cardiac silhoustts (LAT)
y > Dorsally displaced trachea (LAT})

Radiology



Global enlargemeant

= Dilated cardiomyopathy

» Pericardiai effusion:
Congestive heart failure
Right atrial tumour
Heart base tumour
Benign pericarditis
Cracked left atrium

A7

YOY W Y

Right atrium = 8 - 11 o'clock
= Heartworm

= Pulmonic lslanosis R. A

= Right atrial tumour

Right ventricie = 5 - 9 o'clock

= Right ventricular enlargament

L.V

S Don’b'veritra! {or ventrodorsal) view of the thoracic cavity '

G ol [ [, - O T — " ») —.-: Py iy
Aortic arch = 12 - 1 o'clock
» Patent ductus arteriosus
»  Aorlic stenosis
» Tetralogy of Fallot
= Persistant right acrtic arch
Ao Pulmonary artery = 1 -2 ao’clock
'\' » Pulmonic stenasks
12 PIA = PDA
» Pulmonary hyperiension
2
Left auricle = 2 - 4 o'clock
L A « Secondary to mitral endocardiosis _
. - VSD
3
4

Left ventricie = 3 - 5 o'clock
= Left ventricular enlargement



Bl

Global enlargement:
= Dilated cardiomyopathy
= Pericardial effusion:

¥ Congestive heart failure
Right atrial tumour
Heart base tumour
Benign pericarditis
Cracked left atrium

¥ VvYyYYy

Right atrium:
= Heartworm
= Pulmonic stenosis
* Right atriaf tumour

Right ventricle:
* Right ventricular enlargement

L.A

» Lateral view of the thoracic cavity

Leaft auricle:
* Secopdary to mitral endocardiosis

= V8D
Cd Ve

LV Leaft ventricle:
= Left ventricular enlargament
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* Typlcal changes assoclated with heart disease: ’
v Cardiac sithouette or chamber enlargement, see above:
» LHS enlargemant commaon with valvular disease
» Variabla chamber snlargement with dilated cardiomyopathy
¥ Globular heart with loss of chamber outline with pericardial effusion
¥ Elevation of the rachea and compression of the maln stem bronchi :
¥ +f- Congestion of pulmonary veins and Interstitlalalveolar pattern with LHS congestive heart Iairura
¥ +- Hepatomegaly and asclies with RHS congestlve heart failure

« Other thoracic organs:

Trachea:
Narrowing:
¥ Generafised:
» Trachea hypoplasia: Congenital, narrow along it entira length
» Tracheal collapse: Can be localised or generallsed
¥ Locallsed:
» Strictures: ET tube, tracheal surgery
» Mass lesions: Neoplasia, granulomas {parasitic)
¥ Thickening of tha dorsal tracheal membrana: Tracheal collapse, inflammation, coagulopathles

* Minesalisation:

¥ Qlder dog, hyperadrenccorticism

* Oasophagus:
* Slgns of oesophageal pathology:

¥ Gas or fluld fillad luman, forelgn body
" ¥ Trachea displacemen: Ventral and fo the right
v Tracheal band sign: Outiine of the trachea due to negatlve cantrast behind trachea
¥ 8lgns assoclated with cesophageal pathology:
» Alvealar or interstitial lung patterns: Secondary lo aspiratlon
> Pneumomed|asynumlthorax and pleural effusion: Parforation of the cesophagus

* Pathology:

v" Qeneralised dilation:

» Megaoesophagus: Secendary to many disease processes see "Vomiting” for ||s| ol dlfferenlla]s '
¥ ‘Localised dilatian: -

»,

» Intemal pathology:

*  Foreign body, strictures, intussuaception (gas\ro ossophagaal) intracesophageal masses,
oesophageal fistulas

» Extemal pathology: Comprassion and obstruction due to extracesophageal pathology
*  Vascular ring abnormalities, intrathoraclc masses

F 1
. ® Pleural space:
3 ® Pneumcthorax:

v Fealures:

> Retraction of jungs and pulmonary structures from the chast wall with negatlva opacity
» Cardiac silhouetta elevatlon (LAT)
v Differentials:
» Trauma {open or closed pneumothorax)
*  Pnusmomediastium
» Tracheal or pulmonary bullae rupture

Radiclogy
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Pleural effusion:
v Features:
» Retraction of lungs from chest wali with fluid opacity
» Leafing of lung iobas with interiobar fissures
v Differentials: .
» Inflammatory {neoplasla, infections), chyle, haemorrhagie, transudate

Diaphragm:
Diaphragmatic hernias:
v Features:
#» Inability to completely outline diaphragm
» Prasence of abdominal organs within thoracic cavity
» Displacernent of thoracic and abdominal organs
¥ Diagnosis:
» Radiographs +/- contrast studias:
» [nject water soluble contrast into tha paritoneal cavity and repeat radiographs in 20 minutes
+ Other contrast studies e.g. cesophageal
» Ultrasound
Diaphragrn paralysis:
v Features:
» Inabllity to inflate lungs, can be unilateral
» Fiattened diaphragm

Mediastinum:
Pneumomediastinum;
¥ Fealures:
» Enhanced visualisation of mediastinal organs (trachea, oesophagus, acra and cranial vena cava)
> Can lgad to pneumathorax (but net reverse) and subcutaneous emphysema
v Differentials:
» Trauma: Neck, tracheal rupture, thoracic
> Quesophageal peiforation
» Pneumorelroperitoneum
Enlargament or mass lesions:
¥ Fealures and diferentials:
¥ Cranial mediastinum:
« Dorsal or lateral displacement of the trachea
s Inereased width when > 2 x width of thoracle vertebral body
» Neoplasia (thymlc or lymphomas), pulmenary inflammation, abscessation, haemorrhage
» Stemal:
+  Soft tissue enlargament on the dorsal aspect of the second stemabrae
s Thymic neoplasia, peritonsal pathclogy causing enlargement (sternai LN drains the abdomen)
> Tracheohronchial:

s Soft tissues enlargament over the heart base at bifurcation of trachea into the main stem
bronchi

s Lymphadenopathy, oesophageal pathology, pulmonary inflammatory

Radiology
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Skeletal system:
* Vergbral column:

« Beware of parallax: Artificial narrowlng of disc spaces due to angle of x-ray beam

* Intervertebral disc space pathology:
¥ Fealyres;
» Narrowed Intervertebral disc space, could Indicate prolapsed disc
» Mineralisation of disc may Incidental
v Sea "Skeletal Disease” for more information on the following:
»  Cervical disc disease
> Caudal cervical spondylomyelopathy (= Wobbler syndrome)
+  Narrowing ar wedging of the IVD space, vertebral tipping C4-C7
+ Ventral spondylosis is present (kely to ba clinically relevant if prasent with clinical signs (but
require further diagnostics)
» Thoracolumbar disc disease
» Cauda equine syndrome

s Spondylosis:
¥ Fealures;
#» Bony projections extending between adjacent vertebrae due lo osteophyte formation
¥ Ventrally or faterally along the verigbral column
» Normal in miidie aged to oider animals
» Could be clinically significant in the caudal cervical vertebrag and lumbosacral region. may Indlcate
instability, could be an indicator or wobbler and cauda equine syndromes

Plscospondylitis:
v Faatures:
#» Namowing of the intervertebral disc space, but may appear wider initlally
¥ Loss of outline of the adjacent veriebral end plates, due to a mix of lysls of the end piaces and
sclerosls of surrounding bone
v See “Skeletal Disease” for more informatlon:

~ Specific axial conditions: i . o - o
Osteocarthrltis: ' . T

¥ Features; .
» Increased radlopacity of the Joint due to inilammatory alteralions to the synovial fluid

Variation in the width of the joint space (wider/thinner) :
Osteophyte formation on parichondral enthesophyte formation of non-welght—hearlng su rfacas
Alterations In subchondral structure and opacity
Abnormal mineralisation of articular soft tissugs

vV Yw

Hip dysplasia and aseptic necrosis of the femoral head:
¥ See “Skeletal Disease” for more Information:
¥ Fealures:

> Lack of head congruence ' .
L.ack of parallelism between head and acetabula and squaring of the femoral head

>
#  Thickening of the neck of the femur
# Secondary arhritic changes
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« Qsteochondrosis dissecans (OCD):
v Common locations and features:
» Shoulder: Flattening or lucent deficli of the caudal aspect of the humeral head (lateral view)
» Elbow: Radiolucent defect in the medial humeral condyle
» Stifla: Flattening or lucent defect in the lateral femoral condyle on the cranial caudal view
» Tarsus: Cariitage flap or lucent defect in the madial ridge of the trochlear of the tarsal bone

« Elbow dysplasia:
¢ See "Skeletal Disease” for more information:
= Pathophysiology:
v Osteochondrosis dissecans of the medial humeral condyle:
» Flattening or lucent deficit of the caudal aspect cf the humeral head (lateral view)
» Radiolucent defect on the medial humeral condyle
» Secondary ostecarihritlc change
¥ Ununited anconeal process (UAP):
» Separation between anconaus and uina +/- osteoarthritic changes
v Fragmented medlal coronold process (FCP):
» Diagnosis of exclusion, no UAP or OCD
» +- Secondary osteoarthritlc changes (associated with the medial coronaid process and anconeal
process), +/- sclerosis of the trochlear notch, +/~ abnormal cantour or lack of visualization of the
medial corongid process
» Radiographs views:
v Both elbows
v Threa standard viaws:
» FRelaxed mediolateral view with an inside angle of approximately 120°
» Flexed mediolateral view with an inside angle of 45°
» Craniocaudal view
v Othar views:
% Cranipcaudal view with 15° pranation (highlights madial coronoid process)
» 90°flexed lateral, best for assessing elbow incongruity

= Miscellaneous skeletal conditions;

Periosteal proliferation: Healing fracture

Osteomyelitis - see below

Nacplasia

Panosteitis:

¥ Young large breed dogs, progressive increased radiodensity of the medulla of long bones
Hypertraphic osteodystrophy:

» Immune medicated vasculitis that affects the metaphysls of the radius and ulna of young large
breed pupples

¥ Hypertrophic osteopathy:

» Middle aged, usually secondary to intrathoraclc/intraabdominal disease, affects the diaphysis of
long bones typically begins In the phalanges and extends cranially

Nutitlona! secondary hypemparathyroidism;
» Deficiency of calclum and vitamin D
Ostacphytes

LSRN
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|V5 + Lytic bone leslons: _ )
v Healing fractures
] v Osteomyslitis:
[ 1 > ;nfsctlous process leading to causes a mixed area of lysls and sclerosis, sometimes with callus
K armation

» Fungal: German Shepherds commonly due to aspargilloms
» Secondary to surgery of open fraclures
i B ¥ Neoplastic bane dlsease:

» Either primary (most common) or secondary seen as focal leslons of lysis and usually peﬂos‘leal
: preliferation

» Osteosarcoma: Towards to stifte, away from the elbow

L .= Classlfication of fractures:
B ¥ According to type of fracture:
#»  Patheloglcalnon-pathologlcal:

f 3 « Pathologleal fractures are associated with reglens of bone weakness —i.e. Lysls sacondary 10
: neoplasta or nulrition
- ¥ According to stability stable/unstable
¥ According to accompanying wound:
1 » Closed fracture: if there is associated skin frauma even if not full thickness then manage as an
ocpen fractura
4 » Open fracture

v According {o the extent of bong damage:

© » Complete fractures, Incomplete
v According to the direction of the fracture:

» Transvarse, oblique, spiral, comminuted

v According to the location of the fraciure:
Diaphyseal: Proximal, midshaft and distal thirds
Mataphyseal
Epiphyseal
Physeal fracturé: Possible premature growih place closure and bone growth defarmlly
Salter—Harrls classification of physeal fractures '
/ v According to fracture displacement: : ) o L 3
1 -» Disptaced and non-displaced e

L .

v VY VYV

» Salter-Harrls classification of physeal fractures:
v Type 1: Qccurs along physis )
¥ Type 2: involves the physis and a small corner of melephysls attached
v Type 3: Involves the physis then through epiphysis and Into the joint
¥ Type 4: involves the physis with both an epiphysis and metaphyseal fragment
¥ Typs 5: No displacement but with growth plate is crushed {seen as narrowing)
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ontragt r ‘aphy:

Gastrointestinal contrast study:
Preparation:

v No food for 24 hours, water Is ok
v  +/- Enema 2-4 hours befora

v Avoid sedatlva drugs or drugs that affect motility

Contrast medium;

v Barium sulphate suspension at 6-12 mbkg for physlological distenslon

v Oriodine based preparations it concerned about perforation or may need to go o surgery
Timing of radiegraphs:

v Laterat and VD projections:

N

Dogs: Cats:
= |mmediate - stomach * |mmadiate - stomach
» 20 minutes ~ stomach and ducdenum = 15 minutes - stomach and duodenum
= 35 minutes - storach, duodenum & » 35 minutes - all small intestine
jejunum = 1 hours - small intestine and colon

* 4 hours ~ stomach and small Intestine
= 5§ hours — small intestine and colon
= 24 hours — colon, abnormal resldual

» Gastric cutilow obstruction: >80 minutes + Gastric outflow chstruction: »60 minutes
« Small intestinal obstruction: »5 hours » Small intestinal obstruction: »3 hours

Excretory urogram:

Ideal praparation:

¥ No snable complete visualisation of the urinary tract

v +/- No food for 24 hours, water i ok

v 4/~ Enama 4 hours before

Indications:

v Determine the patency of the urinary tract — kidnays, ureters, bladder, urethra
¥ Evatuation of renat pathology

How:

¥ Intravenous injection of water soluble jodine contrast medlum at a dose of B50mg of lodine per kg:

» Administer IV as a bolus
¥ HRadiograph:
7> Ensure factor settings are optimal before starling, radiographs are taken in VD

¥ Immediately, 2 minutes, 5 minutes, 10 minutes (take a LAT at this stage as well}, 15 minutes

Cystography:

‘Ideal preparation:

v No enabls complele visuallsation of the urinary tract
v +-Nofood for 24 hours, water is ok
¥ 4/~ Enema 2-4 hours before
Indications:
¥ Assessment of bladder pathology — neoplasia, cystoliths
How:
¥ Place a urinary catheter and empty the bladder
v Types:
» Positive contrast:
* Administer 3-5ml of water soluble lodine contrast medium
» Double contrast:

Radiology
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3 « Infuse 1ml5kg up to Smis for large dogs of water soluble icdine contrast medium
«  Move the patiant around or manipulate the bladder to coat tha bladder wall
i * Infuse 5-10mlkg of room air or until bladder feels fim

¥ Radiograph:
3 » Immediately, combinatlon of VD, LAT and obliqua views

- * Rstrograde urethrography (males) / Vaglnourethrography (females):
* |deal preparation:
1 ¥ +/- No tood for 24 hours, water is ok
1 ¥ +/- Enema 2-4 hours before
3 = [ndications:
¥ Assessmant for urethral pathology — neoplasia, calouli, structures

i = How:
¥ Catheterise penisivulva distal to the site in question
L ¥ Hold the prepuca/vulva closed to create a seal rathsr than inflate the butb
¥ Intuse 1mlkg of saline dituted water-solubla iodine contrast material:
Bl » Alm for a final concentration of 200mg of lodine per ml
] b ¥ Radlograph:
3 » Immediately combination of VD, LAT and oblique views
F1
#
1
L
(&
i
B
L i
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Radiology: Evaluating Radiograph Exposure

Evaluate the image blackening

/ l \

Image locks goad

}

Good jobl

Periphery is grey

image oo white
Chack peripharal blackening

Pariphery is black

Increase kV 156%

Image too black

|

! '

wr W W W W W W W w W W

Table 1: Flim is too light

= Commaon causes
» Insutficient technique: Double the mAs
» Used wrong technique chart
» Measured incarrecily
> X-ray tube height is tco high
» X-ray tuba not aligned with grid

v Lass common causes: Processor problams
> Developer exhausted
> Devslopar diluted
» Inadequate devaloper replanishment
» Developer tamperature too low
» Processor timer matfunction
= Rare causes
» X-ray machine migcatibration
» X-ray tube failure
¥ X-ray machine timer malfunclion

Tabis 2: Film is too black

s Common causes:
> Excessive lechnigue:
s | mAs by 50%
+ Degrease kVP by 15%
» Double exposure time
» X-ray tube height is too low

* Less common causes: Processor problems
» Deveioper too strang
> Devsloper temparature too high
# Procassor timer matfunction
» Less common causes: Darkroom problems
» Light fog
¥ Salety light maffunction
» X-ray machine time malfuncifon
» X-ray machine miscalibraffon

)
)
}

Factor: Adjustment:
» Emaciated animals » 2 mAs
= Juveniles » lamAs
» Plaural sffusion « 1 by 50 to 100% mAs
» Asciles = 1 by 50 to 100% mAs
» Obesity = Doubls mAs
= Piaster casts » Double mAs

Radiclogy
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Rectal and Perineal Disease

+ This chapter covers:

Common disease affecting rectum and perineal area
Clinical signs, common ditferentials and diagnostic principles
Ganeral treatment princlples

+ Clinfcal slgns:

Straining to defecate - tenesmus
Ditficulty defecating - dyschezla
Licking and rubbing perineal ragicn
Perineal swellings

¥ s Differentials:

Anal gland disordars:

» Intection (sacculitis)

» Abscessation

» Neoplasia {adenocarcinoma)
Constipation: Ses “Conatipation and Tenesmus"
Pelvic canal narrowing:

» Fracture or naoplasla

Prostatic disease: See "Prostatic Disease”
¥ Prostatomagaly, prostatitis

Perineal hemia

Rectal strictures and polyps

Perianal gland adsnomas

* Diagnostics:

General physical examination

Abdomina! palpation:

» Constipation, lumbosacral swelling

Rectal examination;

¥ Rectum swaellings on walls, polyps, strictures, hernias
# Prostatic palpation

¥ Expression of anal gland

Imagery:
> Radlology:
* Palvic analomy and mass leslons
* Prostatic disease ’
+  Constipation
» Ultrasonography:
»  Prostalle disease
*  Sublumbar lymph nodes {adanocarcinoma)
» Endoscopy

Rectal and Perineal Disease
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Perineal diseases:

la Hon, sacculiti ure;

Pathophysiology:

v Exact cause is unknown, likely multifactorial

¥ Dogs, especially small bread$

v Chronle and recurrant Impaction may predispose to impaction and abscessatfon
Clinical signs:

v Scooting, straining, licking the perineal region

v
v

Perineal swelling and inflammation
+- Discharging sinus

Diagnosis:

v
v

v

Physical and rectal exam and anaf gland expression

Exprassion of contents:

» Purulent or blood discharge Indicatas inflammation and Infaction
Swollen and painful anal gland +/- discharging sinus

Treatment!

v

v

v

v

If contents don't indicate infection:

» Expression only: May require frequent expression to reduce the risk of abscessation

If conlents indicate Infection but na discharging sinus:

» Expression, flushing and infusion of antibiotic/anti-inflammatory preparation into gland

» +/- Systemic antiblotics

» May require frequent axpression to reduce the risk of abscessation
Obvious swelling thatis unable to be expressed:

» Fine neadle asplrate, lancing and flushing under anaesthesia

» Fiushing of the duct to ensure patency

» E-collar

» Systemic antiblotics and hon-stercldal anti-inHammatories

Chronic reoccurrance:

» +/- Surgical reseciion

Anal aland gdenggarcinoma:
Pathophysiclogy:

v

v Spreads early 10 sublumbar iymph nodes, can have extensive metaslatic spread at time of diagnosis

v
v

Highly malignant neoplasia arising from anai gland

Typlcally, older female dogs
Guarded proghosts

Clinical signs:

4
v
'd

v

Anal sac neoplasia can be small and non-clinical

+/- Tanesmus dus {o compresslon of the colon or urinary tract

Clinical signs of hypercalcaemia due o paraneoplastic syndrome:

» Weakness, lethargy, PU/PD, vemiting, +/- diarthoea, +/- constipation

+/- Palpable mass in dorsecaudal abdomen due to sublumbar lymph node melastasis

Diagnosis:

v
v
v

Palpation of an unexpressible anal sac mass

Fire needle asplrate and cytolagy, +/- excisional biopsy and histopathology
Assessmant of metastatic spread:

» Uttrasound of abdomen: Sublumbar lymph nodes, spleen, fiver

» Radlographs: Chest

Blochemislry: Assass for hypercalcaemia and renal disease

Rectal and Perineal Disease
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Treatment:
¥ Palliative chemotherapy +/- surgical removal (but recccurrence is fikely)
v Treatmant of hypercalcaemia, as can cause acute kidney injury

Pearineat hernlas:

Pathophysiology:

¥ Develops when the muscles of the pelvis weaken and the rectum loses support and daviates to the
side, bladder may prolapse

¥ Typlcally, older entire male dogs

¥ Possibly secondary to siraining from prostalie enlargaement of chrenic colitls
Clinical signs:

¥ Swaelling ot the perineal region (unllateral or bilateral)

v Dyschezia or constipation

¥ Stranguria if bladder has profapsed

Diagnosls:

¥ Rectal axamination: Palpable deficit in the supporting structure of the lateral rectal wall
v Radiology +- contrast if concerned about bladder prolapsed

Treatment:

¥ Surgical correction

Perianal fistulas;

Pathophysiology:

¥ Multiple chronic ulcerative lesions around the anus, can also have draln1ng sinuses

¥ Gemnan Shepherds are predisposed

¥ Unknown causs, possibly immuns mediated

¥ Lang term conlrol Is difficutt

Clirical signs:

¥ Parianal ulcarative |esions and dralning sinuses

¥ Tenesmus, dyschezia, constipation

Diagnosisa;

¥ General physical and visualisation of the lesions

¥ Blopsy and histopathology and culture and sensitivity

Treatmant; !

¥ Mursing: Regular clipping and cleaning of the arsa )

v Medical managament: . ' . o s
#  Immunosuppression: ' -

+ Cyclosporine 5 mg/kg BID, whan combined wnh ketoconazole Smg/fkg BID can lower dose of
cyclosporine 0.5mg/kg BID o

¢ Tacrolimus (0.1%) topical application, not as successiul as oral cyclosporine
> Antibloties: )
+ Depends on culturg and sensitivity : o

= Initialiy broad spectrum: Amoxielilin clavulanic acld 26mg/kg PO BID and metronidazole -
10mgkg PO BID .

¥ Dietary management:

¥ Faecal softeners

»  +/~ Hypoallergenlc diet ~ worth a try
v Surgery

Rectal and Perineal Disease



« Petjanal gland tumayrs:
» Pathophysiology:
v Typically, adenomas/adenocarcinomas arise from medified sebaceous glands
v Adenomas:
> Usually older, entire males
v Adenocarcinomas:
¥» Typically, oider females
¥ Metastasis to sublumbar lymph nodes
= Clinical signs:
v Adenomas:
» Firm circumseribed nadules around the anus
» Perlanal pruritus and irllammatlon
¥ Adenocarcinomas:
» Invaslve thickening and ulceration around the anus
» Appear like perianal fistulae
# Clinical signs of hypercalcaemla due to paraneoplastlc syndrome:
¢ Weakness, lethargy, PU/PD, vomiting, +- diarhaea, +/- constipation
= Diagnosis:
¢ Biopsy: Cytology and histopathology
v Adenocarcinomas;
» Ultrasound of abdomen: Assess for metastatic spread
> Radlographs: Chest to assess for metastatic spread
» Blochemisiry: Assess for hypercalcaemia and renal disease
+ Treatment:
¥ Adenomas: Surglcal excision combinad with castratfon
¥ Adenocarcinomas: Surgical excision combinad with chemotharapy

v

Rectal diseases;
= Rectal and anal prolapse:

» Features:

¥ Commonly secondary to repeated tenesmus (ses ditferantlals in previous pages) and recurrant
diarthosa

¥ Most commonly sean in dogs with gastrointestinal parasites
= Cilinical signs:
¥ Tenesmus and dyschezla
¥ Hasmatochezia
v Everied anus or profapsed recial mucosa seen as a red tubs mass
= Dlagnosia:
¥ Findings on physical and rectal exam
¥ Faecal analysis: Flotation, smears, Glardia ELIZA
¥ Radiography:
¥ Asgess for causes of straining: e.g. Prostatic disease
* Gonecurrent constipation
' Treatment:
¥ Treatment of the underlying cause 6.g. parasites, prostate diseass, dlarrhoea
v Reduction of the prolapsed fissus:
» Can use mannitol and glucose selutions 16 reduce swellings
# Reduce tha prolapsed gently with the use of lubricants

7 Placement of the purse-siring suture Ihat Is wide enough to pass soft fasces, keep in place for up
fo a wesk

Rectal and Perineal Disease
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> Admiristration of lactulose 1mlidkg TID to soften and aid in the passaga of fasces, forup toa

r‘x month -
{ ¥ Surgical remaval If the tissue Is non-viable:
’ ¥ Lastresort
B = QOther rectal diseasss:
B Rectal polyps: , .
Features: Clinfcal signs; Diagnosis: - | Treatment:
4 = Usually benign growths | » Tenesmus » Physical and rectal exam | » Surglcal rasaction
: in the rectem » Dyschezia * Speculum examination at
; * Vary in size and shape | « Hasmalachezia the rectum
o = Endoscops
= Radiography +/- contrast
f B * +/- Blopsy and cytclogy
i and histopathology
3
Rectal adenocarcinomas: .
| 34 Features: Clinlgal slgns: Diagnosis: Treatment:
* Namrowing of the ractal | » As above v As above * Surgical resection
i lumen * Plroxicam
* Faecal softenars
1 Rectal stricture: RS
[ Features: Clinlcal signs: Diagnosis: Treatmant:
3 = Narrowing of the raclal | = As above = As above « Faacal softeners
lumen * Treatment for undarlying
3y | * Secondary to diseass
i inflammation, * Balloon dilatlon
¥ * neoplastic, fungal * +/- Suiglcal rasection -
< disease

Rectal and Perineal Disease




Renal Disease -

This chapter covers:
v Principles of ranal disease
Faalures of acute and chronic renal fallure

Acute and Chronic

v
¥ Causss, leatures, clinical signs and diagnostle pinciples
v General ireatment and management principles

Renal disease: Lbsions in the kidneys
Stages of renal dysfunction:
¥ Renal Insufficlency:

» >70% loss of functional mass = Loss of concentrating ability leading to diiute urine

v Renal failure:

> »80% loss of functlonal mass = Lass of abillty to excrete wastes leading to azotaemia and dilute

urina in a normally hydrated animaf

Azotaemla: Elevated concentrations of BUN and creatinine

v Can be pre-renal, renal (acuts of chronle), post renal in origln

Uraemia: Combination of the presence of azotagmia and clinical signs of liness

¥ CHnical signs: Lethargy, inappetance, weight loss, vomiting, diamhoga, stomatitls

Azotaemia:

Pre-renal;

No direct parenchymal damage — unlass prolonged

Causes:

= Due to reduced renal parfusion {mocderate to
severe elevations):
¥ Hypovolamia — shock, dehydration,

haemonhage

% Cardiogenic — raduced parfusion

= Due to increased proteln catabolism (mild
elevalions):
» Nacrosls, starvation, Infection, fever

Laboratory changes:

= 1 BUN and cieatinine

» Oliguria

= 4/- 1 PCVand TP

s USG > 1,030 in Dogs or >1.035 in Calg

= +/- T Amylase

* Hapid comection of azotasmia following fiuid therapy

Renal:
Direct parenchymal damages

Acute or chronlc (See table below for differentiation)

Causes:
= Tubular diseass:
» Toxins: Common
» NSAID's, ACE inhibitors, Liftum spp.,
antifungals, gentamicin, ethylene glycol,
grapes, pigmenturia, hypercalcasmia
(>3.7mmolL}
» Renal ischemia: Common
+ Hypovolemla, hypotansion, heart disease
+ Intarsiitial dissase:
» Pyelonephritls (bacterfal a.g. Leptospirosis)
= Glomerular disease (see t proteinuriay:
¥ Immuns complex deposition due to
Infections, immune mediated diseass,
severe inflammatlon

Laboratory changes:

= /-1 BUN and creatinine

* Polyuria/Oliguria

= +/- Metabolic acldosis (| HCO, production and | H+
excrefion)

= 1 K+ (due to acldosls and | excretion)

= { Phos

= /- t Ca+

= USE 1,008 — 1.014 but can be < 1.030 in Dogs or
<1036 in Cats

= Granular cagts = hallmark of acute injury

= Proteinuria, calglum oxalate crystals

Renal Disease — Acute and Chronic
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1 Post-renal: "
: Fallure to remove urine from tha body
) Causes: Lakoratory changes:
« Rupture or obslruction or ureters, bladder, = t BUN and creatining
- urethra * +- K+, | Na+
- * +/- L.arge palnful bladder » Oliguria, anuria
L = +/- Inability to urinate = USG varles . ) )
* +/- Abdominal pain « Uroabdomen: [creatinine] and [K+] of abdominal fluld
* +/- Uroabdomen > [creatinine] and [K+] of serum

* Normal water intake:
¥ NOTE: These may Increase depending an activity levels and temperature

3 Dags: Cals:
. . <50mkg {dry food)
1 ; Intake - Daily waler ingested” | <60mlkg <10mikg (wet food)
3 a Acute versus chronic renal fallure:
5 Acuts Xldney injury: Chronic renal tailure:
Clinical signs: = Acute onset anorlelxia and * Chronic anoraxia; iethargy, vomiting
lethargy, +/- vomiting » +/- Small Irregular kidneys
ki * +/- Palnful kidneys
t Water intake: * Reduced » Polydipsia
’ Body condition * Good bedy condition * Poor bedy condition
J - | and welght: » No/minimal waight loss {apart | * Chronic weight loss
1 from dehydeatian losses)
' . Urine production; | * Oliguria * Polyuria (with secondary polydipsia)
! Haematology: * Non-anaamic lo Increased PCV | » +/- Anaamia: Non-regenerative
. Biochemlstry: * Azolagmia (previcusly normal) | = Azotaemia {previously high)
. _ = +/- Hyperkalaemia -{ ® +/- Hypokalasmla
L : = Matabolic acidosls (moderate to| « Melabolic acidosis (mild)
= : severe) = Hyperphosphataemla
= Hyperphosphatasmia
Y « Hypercalcaemia . D
_ | Urinalysls: » USG variabla: » USG: 1,006 - <1.030 : -{"
? » Pre-renal: >1.030 » Proteinuria without Inflammatory :
» Renal: 1.008 - <1.030 -| changes '
. = 4 inflammatlon o
: * #- Pathogens
| ’ v +- Casts: Granular casts are a
hallmark of acute injury
s - Caleium oxalate crystals withy
B ethylens glycol
| J
3
2
204] -
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Acute Kidney injury;
Features:
v Sudden onset failure of the kidneys - leading to inability to filter the blood and excrete wastes

v |If the patient has a concurrent disease process that impairs urine concentrating ability {e.g.
Hyperadrenccerticism or diabstes insipidus) then they are at risk of acute kidnay injury

v Acute kidney injury may be reversible

Chronlc versus acute kidney injury:

v Acute kidnay injury should not have non-regenerative anaemia, history of loss of body condition and
palywia/polydipsia )

v Acute on chronic: Chronic renal disease that has developed sighs of uraemia due to conditions that
promote dehydration, once resolulion of fivid defichts and azotaemia, manage as per chronic renal
fallure

Phases!

v Oliguric/anurle: Reduced urine production

v Polyurlc: Excessive uring production due to inability to concantrate — usually during the recovary
phasa

Clinleal signs:

v Lethargy, inappetance, vomiting and diarrhosa +/- bloog

Causes:

v Seetable on previous page

v Haemodynamic leading 1o reduced parfuslon (ie. primary pre-ranal ieading to renal): e.g. hypovoismia,
hypotenslon, heart disease

» Cornpounded by pre-exisling polyuric disorder (e.g. Hyperadrenacorticism or diabetes insipidus)
v Drugs and toxins: NSAID's, ACE inhibitors, Lifum spp., antifungals, ethylens glycol, grapes, gantamicin
v Haemaglobinuria and myoglobinuria
v infections: 8.g. Leplospirosis, ascending or haematogenous bactarial infections
v Hyparcalcasmia: Severe =3.7mmolL
Treatment:
v Trealment of underlying cause:

» Decontamination if toxie

» Antibiotics if pyelonephritls

» Rasolullon of obstruction to Urne outflow or urinary tract rupture
v Ollguric phase:

» Place urinary catheter

» Correct fluid periusion rapidly, then hydration deficits, acid-base and elactrolyte abnormalities:

& Aim to be normovolemic and normotension within the first hour

» Restore to normal hydration within 8 hours, if clinically hydrated aim o comrect at least 5%
dehydration as less than this Is clinleally undetectable

» Then continug at 1.5 to 3 x maintenance to promote ongoing diuresis and urine output
>1mikgmhr

* Monttor closely for volume overload
» Correctlon of hyperkalaemla: ses “Fluld Therapy”

» Correction of acld-base imbalances: Usually metabolic acldosls, alkalizing flulds +/- bicarbonats
therapy see “Fluid Therapy”

¥ Monitoring:
+ Blocd pressure and urine cuiput

e Aim for minimum urne production of 1-2mbkghr after correcting perfusion, obiatning
normotension and correcting some of the hydration defacts

o Anurfa; <0.25mbkg/hr, poor prognosls
o Absolute ofiguria: <(.5-1mikghr
o Polyuria: =2mlkg/hr ~ batter prognosis

Renal Disease — Acute and Chronic 207




» Promole diuresis:

= If inadequate urine outpul and achleved normovolaemia, normotension, normeohydration, trial a
10mlkg IV crystalloid fluid challenge, H no improvement in urlne output then consider ostmotic
or diuretlc therapy

*  Mannitol 0.25-1g/kg over 10 mins, If diuresis then continue as a CRI img/kg/min, tota] déiiy
dose <2g/kg/day. Do not repeat If no diuresis in 1 hour .

o Do not administer if dehydrated or overhydratad
+  Furosemide:
o Catl: 1-2mg/kg IV, dog: 1-4mg/kg IV
o Should see results in 30 minutes, if not then repeat or increase dose
o Can continue as a CAI 0.2-1mg/kg/hr after diuresis is obtalned
# Maintain polyuria untll regains normal renal functionality
¥» Manage systemic signs of uraemia/azolaemia:
+  Gasiroprotectants:
o Sucraliate 0.5-1gm PO TID
o H2 antagonists: Ranitldine 2mg/kg SC/V SID, extend dosage intarval renally excreted
o Proton pump inhibitors: Omeprazale tmg/kg IV/PO SID ;
»  Vomiting: NPQ untll subsides
o Metoclopramide 0.2-0.5mg/kg SC/IV/IM TID
o Maropitant img/kg SC SID for <5 days
¥ Puolyuric phase:
» IV fiulds fo maintaln normevelasmia; Monitor urine output and matching in's and out's is the mosl
effeclive way
»  Correction of electrolyte and acld-basa imbalance
» Ensure provision of adequalte calorle intaka (] dietary protein, | phospherous and Na+) - specially
formulated renal diet is best but anylhing is better than nothing, may nead to place a feeding tube
¥ Treatment of underlying disease

Chronle renal fallure:
= Pathophysiology:
v Presence of azotaemia and minimally concentraled urine (<1.030) due to a primary renal pathology that
has been long standing. Azctaemia indicates atoss of at least 80% functlonal capacity :
* Chronic verves acyts kidney injury:
¥ Acute kidney injury should not have non-regenerative anaemia, history of loss of body condition and
polyurla/polydipsia
¥ Can have acute exacerbation or chronic renal d|seasa acute -on- chmmc wheyje pre-renab’renal céuses
exacarbate pre-existing chronl renal diseasa .
* History: . .
v History of polyuria and polydipsie, loss of body condition, vomiting and diarrhoea
= Clinicat signs:
¥ Compensated: Progressiva loss of body condition, polyuria and polydipsla
¥ Decompensated:; Lethargy, inagpetance, anaemia of chronic disease, vomilng and duarrhoaa (+f-
blocd}, stomatitis, neurclogical signs .
= Causes:
Glomarulonephritis
Secondary to acute renal faiture
Infectious disease: Bacterial, viral {e.g. FIP in cats), !ungal ricketisial
Metabokic renal disease: Hyparcalcagmia, amyloldosls, drugs andtoxins (grapes, NSAID's, anti- ffeeza)
Tubular disease o
Neoplasla
Polycystic kldneys and renal dysplasia
Hyfnfote;nslve or hypoperfused states: Clrcuiatory or vascular disease leading to prolonged reduce ranal
perfusion

S N NS NN
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« Siaging degree of chronic renal failure:
» Combination of fasted plasma creatinine concentrations, urine specific gravity and degree of proteinuifa
s |nternational Renal Intersst Saclety, 2006 Staging of Chronic Kidney Disease. Web Site: www.fris-

kldrey.com
Stage and severity: Creatinine:
pmoliL mgidi

Stage 1:

Dog: <125 <14
Cat: <140 <1.6
No elinical slgns but
minimally concentratad

uiine, proteinuria

Mild: Stage 2

Dog: 126-179 1.4-2
Cat 140-249 1.6-2.8
Moderate: Stage 3

Dog: 180-439 2,15
Cat: 250-439 295
Severe: Stage 3

Dog: »440 >5
Cat: >400 >5

+ Treatment:
v Goals:

¥ Resolve clinical signs of vrasmia
Elimination of risk factars 6.9. urlnary fract infections
Correction of fluid and elscirolyte deficiis
Maintenance of alactrolyles, vitamins and minerals
Maintenance of body condition
fleduce the progression of renal failure
v Dlet:
» Supplying sufficient calories to stop protgin catabolism
> Typically, high fat, low proteln but high biological value to minimise excess urea production

» Phosphate restrictlon to reduce the risk of secondary renal hyperparathyroldism, it is assaciated
with progression of renal disease

» Sodium restriction to reduce hypertension

# Supplementation of cmega-3 PUFAs (NOT omaga-5} has bean shown to have rancprotective antl-
inflammatory propertles

» If hypoalbuminasmla, welight loss and loss of condilion then increass proteln content of diet
v Secondary renal hyperparathyroldism:

» Hyperphosphataemia dug to reduced excretion leads to secondary renal hyperparathyroidism.
Elevated parathyroid hormone leads o an increase in calcium

Hypercak:aemia results In renal osteodystrophy, metabolic calcification, dystrophic calcification
Hypercalcasmia Is 8 major factor i the progression of the renal failure dus {o calcification
Dietary restriclion of phosphate:

« Typleally, sufiicient In renal diets but may need further supplementation if phosphate levels
remain persistently alevatad :

A A

v

Y v v
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Phosphorous binding therapy:

¢ Aluminium hydroxide 100mg/kg/day or ¢alcium carbonate at 30-70 mg/kg/day as needed

» Ipakilln: Phosphate chalator, only it normocalcaemlc and not on caleitriol therapy or cakium
supplementation

Calcitriol therapy {Vitamin D):

s Aim toreduce parathyroid homaone levels due to renal hyperparathyroidism

* Begintherapy atter resolution of hypercalcasmia and hyperphosphataemia.

+ Doseal 1.5-3pg/kg/day
s Moniloring Is essential:
o Calgium, phosphate, parathyroid hormone levels (PTH), biochemisiry at 2 weeks, 1 menth
then avery 2 months
o IPTH Is paersistently high after 1 month of therapy, Increase calcitriol dose

¥ Management of hypertension;

v

v

vV VY

Stow down prograsslon of renal disease
Most common cause of feline hypertension

Maonitor response to anti-hypertensive treatment every week for one manth then every 3 months
Dietary sodium reduction

Amlodipine:

»  Calcium channel blocker, drug of cholce )
s Doss for dogs is 0.1mg/kg/day and dose for cats is 0.7 - 1.2 mg/cat/day
»  Average reduction approximataly 40-50mmHg

s MUST monitor slectroiytes as can get hypoka!aemla

ACE inhibitors:

s E.g. Benazepril 0.5-1.0mg/kg PO SID

+  Only mild reduction in bloed pressure appreximately 5-15mmHg

+ Gan combine with calclum channel blocker treatment (amiodipine)

¥ Hypokalaemla:
# Potassium loss Is common in cats, can cause mynpathy and weakness

>

»

Typically, renal dists have been supplamented wnh potassium but further supplementation Is
sometimes requirad
Supplemeantad with potassium gluconate 3- 5mEqa'day PO SID-BID or potassium citrate .

¥ Metabalic acidosls:

s

>

Renal dists are usually supplementad with enuugh bicarbonate or bicarbonate pracursars to . .

malntain acid-base balance
+/- Supplament with sodium blcarbonate at 10mgfkg PO BID or potassium cittate at somgfkg PO .

80

¥ Gastrointestinal ulceration and vomiting:

»

>

Giastric protectants:

* - H2 antagonlst a.g, ranitidine 2mg/kg BID-TID

s Proton pump Inhibitors e.g, omeprazole 1mglkg sID
e Sucralfate 0.5-1gmfkg PO TID

Antiemetic:

*  Metoclopramide 0.2-0.5mg/kg TID

= Maropitant img/kg SID

v Proteinuria:

YY VY

Treatment is recommanded where UPC s »0.5
ACE Inhibitor: e.g. Benazeprll 0.5-1.0mg/kg PO SID, nat If dehydrated or azotaemic

Omega-3-fatly acid supplementation
Urinary 1oss of anti-thrombin 1 can increase risk of thromboembolism:
= Aspirin 0.5mgfkg PO SID a platelst inhibitor, can reduce the risk of thrombosmbolism

Renal Disease — Acute and Chronlc



v Anaemia of chronic disease:

» Non-egeneralive, characieristically a normochromic, normocytic anasmia

®  +/- Vitamin B12 (cobalamin), worth a try

> Blood transfusfon but only temporary solutfon, usually no clinlcal signs of anaemla due ta chronicity

* Monitoring: .

¥ Body weight
¥ Blood pressure and profeinuria

¥ PCV/TP

¥ Urea and creatinine

¥ Potassium and phospharus levals

Pyslonephritis:

Pathophyslology:

¥ Inflammation of the renal pelvis and parenchyma dus to bacterial infection

¥ Most commonly dus to ascending infection rather than haematagenous spread

¥ Usually raquires an Immuncsuppressive disease process or predisposing factors a.9. Ectopic uretars,
Gushing's er stercid administration, dilute urine, urin retentlon, diabetes mellitus, renal failure, urcliths,
urinary lract neoplasia

Ciinical signs:

v Presentation varies

¥+~ Bigns of lower urinary tract inflammation such as dysuria, stranguria, haematurla
v Acute:

» Systemically Hl, lumbar or caudal abdominal pain (kidney paln), pyrexia, vomiting and inappstance
¥ Chrenic:

» History of polyurla and polydipsia, weight loss, lethargy

Dlagnostics:

¥ Normal diagnostics do not rule out pyelonaphiitis

¥ Blochamlstry:

» +/- Azotaemia, +/- hyperphosphatasmia dus to renal faflure, metabolic acidosls
v Haematelogy:

» 4/~ Leucocylesis but often normal

v Urinalysis:

» Absence of pathology on urinalysis does not rule out pyelonephritis

» Minimally concentrated or Iscthenusic urine with bacteriurla, pyuria, haematuria, proteinuria,
granular casts

> Send sample for culiure and sensitivity
Ultrasound:

> Hyperechaic renal cortex, increased kidnay size, poor corticomedultary distinction, ditated renal
palvis

hS

* Treatment:

v IV fluids;

» Correction of fluid deficits, electrolytes

» Resolution of azxotaemla

v Anlibiotics:

¥ IV broad spactrum antibiotics followed with oral antiblotics for up to B weeks

» Perlorm a cufture and sensilivity after first weak to assess rasponse the management, then 1 and 4
weoks after antibiotics to determine resolution

¥ Managemant of the underlying or pradisposing disease

Renal Disease - Acute and Chronic 21
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= This chapter covers:

Reproductive Organ Disease

v General information on pragnancy duratlon, modas of detection
v Qutlines stages of parturition

¥ Pathophyslology of uterine inertia and dystocia and the Indicatlons for intervention R
¥ Infarmation on pregnancy hypocalcasmia (eclampsia), pyometron, mastitis; post-partum metritis

Catl:

Dog:
Onset of oestrus: » Small breed dogs and cals: 5-10° » 5 —9 months
months
* Large breeds 14-24 months ok
Pro-cestrus: » Behavloural: * Behavioural:
» Attracted to males but will not > Increased affectionate behaviour,
stand vocalising, rolling, tail raising
» Physical: » Males are atiracted fo them
» Vulval swelling and vaginat & Physical
bleeding » No extemal physical changss
* Average 9 days (2-25 days) = Average 2 days'(2-3 days)
Oastrus: * Behavioural: = Behaviourak:
» Aftracted 1o males and will stand » Increased vocalising, rolling, .
restlessnass, tafl and back ralsing
* Physical: ¥ Increased male seeking
» Vulval swollen and thickened behaviours (trying to go outside)
¥ Reduced bleeding — blood to . > Will stand for males
siraw coloured * Physical:
¥ No extemnal physleal changes
« Spontaneous ovulators:
¥ Average 8 days (3 - 20) * Inducad ovulators:
> Average 4 days (il mated)
» Average 10 days (if not mated)
Gestation period; » 63 days from ovulation « 65 days +/- 4 days
s 57 days from day 1 of dioestrous,
Intercestrus interval; | * 5~ 10 months * 1 waek to § months .
it not bred « Cat can bread as early ag a week
. after parturition

* Detecting pregnancy:

. Method: Day from ovulation:
= Ultrasound 18-24
* Palpation 21.32
= Radiographs >40
» Auscultation >5§

Reproductive Organ Disease
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Stages of parturitfon:

» Stage 1.
¢ Onset of uterine contractions and dllation of the cervix
» Changes in behaviour such as resilessness, panting, shivering, hiding
¥ Canine: Approximately 610 12 hours

v

Feline: 6 to 24 hours

v Stage 2:

v

Release of amniotic fluid, abdominal contractions, dellvery of puppies/kittens

v Canline: Approximately 3 ~ 6 hours but up 1012 hours

v

Felina; Usually within 6 hours but can take up to 24 hours

» Stage 3:

v

Passage of all of the placenta, usually <15 minules after each puppy/kitten

= Dystogia:

= Pathogenesis:

v

v

Funclional dystocla or uterine Inettia:
» Primary:
+ Lack of uterine contractions af the end of gestation, >24 hours after drop In ractal temperature
(<37.2°C)
« Large litter: Stretching the utering muscles
s One or few fostuses
» Sscondary:
» Lack of uterine contractions dus to difficult/protracted parturltion
» Large litters, females of poor body condition
Obstruclive dystocia:
» Inability to daliver fostus due to either foetal oversize or matemal pelvic canal narrowing

« Diagnosie:

v
v
v

“«

Completa histary: Length of gestation, previous dystocia, progression of parturition
Full general physical axamination
Palpatlon of the birth canal

» Ferguson reflex via palpation of the dorsal vaginal vault, it is neuroendocrine reflax that induces
contraction. If absent, then medical managament is unlikely to ba successiul

Bloods: PCY and TP, blood glucose, calcium {ionised best), urea, +- progesterone lsvels (<2.0ng/mi}
Radiographs:
> Foetal number, size, posilion and pelvis conlomation
» Foetal death =12 hours if gas present, bending of spine and overlap of bones
Ultrasound:
» Assess fostal viabllity
¥ Foetal heart rate:
s Canine: Normal = 180 - 220bpm, if <160bpm raguire immaediate intervention
» Faline; Normal = >220bpm, if <180bpm require inmediate interventlon

= Intervention is required when:

v

v
v
v
v

Evidence of foetal distress 1.e. Depressed hear rates

Sudden lethargy in bitch/queen

If had dystocla previously OR if radiographs Indicate obstuclive dystocia

>2 hours since start of stage 2 without dslivery of necnate (>2 hours decreases rates of survival)
=1 hours betwsan delivery of nacnates with active labour
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* Surgleal Intervention l.e. caesarean section ls requirad when:

Pravious history of dyslocia or breeds prane to dystocta

Dystocta of any reason with >5 pups ramalning

Any evidenca of obstructive dystocia: Fostal oversize/malposition, birth canal obstryction
Unresponsive uterine inertia

Systemically ill bitch/queen

20 minutes of intense labour without delivering a neonate

10 minutes of Intanse labour with a neonate present in the birth canal

Frash blood from vagina for mors than 10 minutes (possible uterine ruptura)
Purulent discharge from vulva

>30 minutes aftar green discharge noted wilhout neonate produced

v

A T S Y

v Madical managemant:

v Only if bitch/queen is heallhy {normal blood glucose and calclum}, no obstructive dystociaffoetal
abnormalities, cervix |s difated, no foelal slress (evident as low heart rates) and non-protracted
panurition;

>

5

Physica! activity
Stimulation of tha dorsal vaginal vaul:

s Ferguson reflex via palpation of the dorsal vaginal vaut, it Is neurosndocrine reflex that
induces contraction. if absent, then madical management Is unikely 1o be succassiul,

Oxytocin 0,25 - 3 1U SC/IM can rapeat every 30-80 minutes:
* Il no puppy after 2 injections, then caesarean sactlon

* Increases frequency of contractions

Calcium and/or glucose (if bloed concentrallons Indlcats):

s Caklum gluconate 10% 0.2mbkg slow IV {whilst auscultating chest — stop if bradycardla.
dysthyithmia):
o Increases strength of contractions

*  Gilucose 50% 0.5-1mlkg IV dituted with saline slow

Oxygen therapy:

*  Advised to reduce the risk of {oetal hypoxia

* Partially delivered fostus:

v Attempis to manvally remove the foetus lodged In the birth canal can be attampted only if the
bitch/queen Is in good healih, parturition is not protracted, no foetal oversize

¥ Surgery is indicated if not suceessiul within 20 minutes ..
¥ Lubricant, fingers best {no instruments unless dead), pull on body not limbs; puli gantly ventrally

* Caesarean sectlon;
v Consult a surgery fextbook for mare Information:

»

Avold pre-oparative sedation and pain relief - giveé after removal of the pups but bafore wake up

v Puppy care;

*
>

>

Oxygen and warmth, vigorous rubbing, suction of oral and resplatory secretions

Resplratory support: Intubation or masked positive pressure ventllation, 26g neadle into nasal
philtrum {acupressure peint) .

Cardiovascular stimuli; 1 drop of 1:10,000 adranalina under tongue, cardiac com prassions
Revarsal of aplolds: Naloxone 1 drop underlongue

Reproductive Organ Disease
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» Pathogenesis:

v
v
v

#ost often in small breeds of dog and lass commonly in the larger breeds and the cat
Sometimes befora parturition but usually during lactation
Rapid onsat and clinical course:

» Early signs: Restlessness, panting and nervousness, B-12 hours later can progress to ataxia,
trembling, muscular tetany and selzures

» Hyperhermia (>40°C}: Due to increased muscular aclivity

Dlagnostics:

v History and signalment
v Serum calcium or ionised calclum (bast)
« ‘Freatment:
v Acute tharapy:
¥ Siow IV calcium gluconate 10% 0.5-1mlkg diluted ademinlster slow IV
¥ Cessallon of tetanic spasms and Improvement In other elgns occurring within 15 minutes:
» Monitor hean rate with ECG and avold ventricular fibrillation and cardiac arrest
v Maintenance therapy: Orat Calcium supplemantation until all milk production ceases
v Suckling pupples: Weaned if mature enough otherwlse OR fed miik substitute/fostered
» Preventlon:
v Feed a good quality, balanced diet {e.g. Puppy or kittan food) with a Ca/P+ ratlo of 1:1 or less that
provides the required (but not excesslve) amount of calclum during gestation
» Pyometron:
» Pathophyslology:
v Accumulation of purulent exudates within the uterus, usually due to infaction of the uterus secondary 1o
cystic endometrial hypamlasia
¥ Qccurs during dicestrus when progestercne stimulates endomatrial growth and glandular secrstion
alfter being primed by cesirogen
v Usually have concurrent urlnary tract infections
¥ Baclarfat Infection Is usually due an ascending E. coli, siraptococous, staphylococcus
v Typically occurs in middle aged, after repeated heals without pregnancy
v Qceurs typlcally within 3 menths of last cestrus
v Can be an open or closed pyometron
v Non-infeclious mucometra can also occur (but usually does not hava teft-shift neutrophilia)
+ Clinical signs:
¥ Signs of systemic iliness: Lethargy, Inappstance, pyrexia, vomiting, +/~ PU/PD
v +/- Vaginal discharge (depends If cervix is open or closed), purulent +/- bloed
= Diagnostics:
¥ History and timing sinca last oestrus
¥ Not pregnant
v Haematolagy:
» Increased number of band newtrophils (>20% is highly specific indicator)
v Bicchemistry:
» . +/« Azotaemla, hyperprateinaemia and hyperglobulinaemia
¥ lmagery:
» Radiographs: Enlarged uterug (not usually see)
» Ultrasound: Fluid fillad uterus, lack of pregnaney
* Treatment:
v Considerations:
# Does tha owner want to breed?
» Is it an open or closed pyomatron?
¥ Stabiliss systernically;

e T TR TR TR TR S N S e W W W W W W W W W W W W N
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* IV antibiotics: Cephalothin 22mg/kg IV TID, enrofloxacin 5mg/kg IV SID
¥ Surgleal:
. » OQvarlohysterectomy, treatment of cholce as It Is a progressive disease
] v Medicak:
} » Notrecommanded dus 1o risks of septicaemia and death

»  Anecdotal reporis of ulering catheter placemant and repeated uterine lavage with starite sallna
have increased success rates of medical management .

1 ® With open cervix a suggested protocol;
f = Antiprogesterone: Aglapristone10mg/kg SC onday 1,2 and 7
i o Can help dilate closed cervix if so usually within 48 hours
and
1 *  Antibiotics: Amoxicillin-clavulanic acld 20mgkg PO BID and enrofioxacin Smg/kg PO SI1D
and
- ¢ Cloprostenol fjg/kg SC day 3 and 8

o Synthetic prostaglandin analogue causes luteolysis (reduce progesterana conceniration)
and cause contraction of the myomaetrlum .

g
i . i * IV flulds: Correction of parfuslon, hydration and electrolyts abnormalities

-

- ml_‘l‘.‘
‘ » Pathophyslology-
—~ Bactaria most commonly cultured are E, Coli, Staphylococc!, B-hasmolytic streptococc

‘ ! Usually affects bitches during tha post-partum period, less commenly affecting quaans
: Caused by trauma, Infection up teat canal, haematological spread
Can be localised affecting only one gland or diffuse affecting more than one
_Sa\rare mastitis can be lifa threatening, leading to sapsis and seplic shock and gland necrosis
Hula out mammary adenocarcinoma
Clinlcal signs:
¥ Painful warm and swollen / fim mammary glands
- ¥ Normal to purulent or blood tinged purulent discharge

‘] ¥ Systemic signs include: Pyrexia, lethargy and anorema

i

SN NS s

[
-

¥ +- Abscessed and nacrotic gland lissue
Dlagnostics:
¥ Sample of milk: '
3 ® Culture and sensitivity
‘ »  Cylology: Prasencs of axtracallular and Intracelililar bacteria
> pH
*  For acidic mlik use waak base antibictics: Clindamycir, erylhromycin
3 » For alkaline milk use weak aclds: Caphalothin, amoxicillin, amoxiciltin clavulanic acld
*  Either: Enrofloxacin {but avoid it nursing)
v Haematology: Inflammatory leukogram with left-shift, dehydration
¥ Blochemistry: Secondary argan dysfunction e.g. azotaemia
1 * Treatmani:
i ¥ Stop pupples and kittens suckiing ff:
e 3 >  Sevare inflammation, abscessation
> Manual teat exprassion every 4 hours if they are removed
& ¥ Pain relief :
! ¥ Supportive:
| - »  Alternating warm and cold compressors in betwaen expressions
. Y IV fluids:
! - - *  Corect hydration and perfusion deflcits and elecirolytes

F‘
L—
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v Antibiotics:
» Empirical therapy:
« Based on mild pH (see above)
» Cephalothin, amoxicillin, trimethoprim sulfa, clindamyein, erythromyeln, enrofloxacin {only if not
nursing
> Based on culiure and sensitivity
» | stilt nursing, avoid telracyclines or fluorequinolones
v Severe abscessated of gangrenous mastitis:
» Surgleal debridement
¥ Chronic mastitis:

» Require antiblotics that are highly Iipophillc and based on culiure and sensitivity as antibiotic
panetration wiil be reduced with the presence of active inflammation

tpariu Ll
Pathophyslology:
v Usually develops in the Immediate postpartum period i.e, within a weaek.

v Generally dus to ascending Infectlon - most commaonly cultured are E. Coll, Staphylococeus,
Straplococel, Klebsiella

¥ Pathogenesis is incompletely understood, nonmally bacterial contamination I3 eliminated during uterine
involution

v increased risk if dystocla or retained foetal membranes or tissues
v Can become systemically ill dua to septicaemia or endotoxemla
Clinlcal signs:
v Systemic signs: Pyrexfa, lethargy and inappetance
¥ Polyurla and polydipsia
¥ Vaginal dischargs Is different to lochla — purulent, cdaurus, blood tinged
v +/- Abdominal pain and palpable uterine enlargemant
Diagnostics:
Culture and sensitivity of a direct uterine sample is bast or a sample as close to the cervix as possible
Cylology: Dagenerate neutrophils with extracetlular and intracellular bacteria
Haematology: Inflammatory leukogram with left-shift, dehydration
Biochem|stry: Secondary organ dysfunction e.g. azotaemia
Urinalysls: Cystocentesis best, +- isothenurla, bacterfuria
Imagerny:
» Radiography: Assess for retained foetuses
» Ultrasound: Echogenic material may indicate fostal remnants
Treatment:
v Paln relist
v IV fluids:
» Corract hydration and perfusion deficits and electrolytes abnommallties
¥ Antiblofics:

» Bactericidal antlblotics: Amaxdclilin-clavulanic acld 25mg/ikg SC/PO, cephalothin 22mg/kg IV TID,
enrofloxacin Smg/kg IV SID (avold if nursing}

¥ Supportive care for the neonates

¥ Medlcal management:
» Usually consldered if want to future braed and also to avoid interrupting neonate nursing
¥ Utarine contraction;

» Prostaglandin F2a 10-40ug/kg TID for 3 - 5 days or until uterine evacuation, start Jow dose and
increase over a couple days

+ Causes luleolysls {reduce progesterone cancentration} and cause contraction of the
myometrium

LSO RN
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» Ulerine calheter placement and repeated ularlne lavage with sterile saline have increased success

rates of medical managemant

¥ Surgical management;

» Ovarichyslerectomy: If systemically Ifl, not responding to medical management and noHntending

futura brasding
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Resplratory Disease

« This chapter covera:

v
v
v

Differentiation between respiratory patterns to help localise disease process
General diagnostic printiples
Commaonly seen resplratory disease: Features, clinical signs, diagnostic and treatment principles

» See “Nasal and Nasopharyngeal Disease" for upper respiratory tract disease

* Dyspnosa:

+ Presentation:

v
v
v

Dogs: Sitting or standing (unable to lay down) with neck extended and open mouth breathing
Cats: Sternal recumbancy with elbows abducted and abdominal effort to assist with inspiration
Characterlsed according to:

#» Phasa: Inspiratory or axplratory

» Type of accompanying nolse: Stridor, sterlor, wheeze, crackles

¥ Raspiratory rate

#» Patern of excurslon: Rasttictive versus obstructive

» Heart rate; Sinus arthythmia usually indicates primary respiratory disease not cardiac disease

=« History:

v
v
v

Duration and severity
Coughing, sneezing, tachypnoea, nasal discharge
Recent medications

» Diagnostics:

'
v
v

Auscuitation of chest and heart, Iry to assess for heart mumurs, gallop rhythms, arrhythmias sfc.
SPO;

Blood gas:

» Bastif aterial blood sample

» Assaess pulmonary function, degree of oxygenalion and adequacy of ventilation
Imagery:

» Radiographs: 3 views, Inspiratory views

» Fluoroscopy: If suspecting dynamic airway disease

» Ulrasound: if lesion is near the chest wall/madiasfinal

Seoping:

% Treacheobronchoscope: To visuvalise alrways and to collect Huld samples
Airway fluid sampling: :

» Bronchoalveolar lavage (best performed with scoping) and transtracheal wash
» Cylology, culture, PCR

Fina needls aspirates and swabas:

» Cyiology, culture, PCR

« Emergency assessment and stabillsation:

¥

A L LN

Assessment of respiratory pattemn

Auscultation of chiest and hearl, try to assess for heart murmurs, gallop rhythms, arrhythmlas stc,
SPO,

Oxygen therapy. Sevarely dyspnosic patients may require cagad oxygen therapy to setile
Sedation:

» Butarphanol 0.1-0.3mg/kg IV/IM

¥ Agepromazine 0.01-0.06mg/Mkg IV/IN/SC (fower dose IV/IM) if certaln that resplratory distress |s not
due to cardiac disease

IV catheter placement
+/- Cooling, emergency intubation and ventllaticn

Respiratory Disease . 219 .
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Typs of Respiratory Pattern

\

Rapld and shatlow hreathing ]

L Prolonged breathing phase ]

v

'

Restrictive:
* Rapid and shallow breathing

Ohst lve:
= Prolonged breathing phase

13

Docreaszed breathing
soundst
* Inspiratory dyspnoea

« Pleural space disease

L ¥
Au 1]
scultatab) « Sterlor
sounds; * Stridor

4

sounds

Sevele

Increased hreathing

» Can be both inspiratory and
explratory dyspnosa when

s Pulmaonary parenchymal

»

Inspiratory with stertory
* Snoring
L ¢ Inspiratory dysphoea

« Extrathoraclc dissase;

Nasal cavity and
nasapharynx

Inapiratory with strido
= High pitched whaeze or gasp

disease;
= Insplratory dyspnosa
= Extrathoracic disease;
Reduced excursions! > Larynx and cervical
s Normal breathing sounds but trachea! disease
reduced ipsplratory excursions
A .
* Neuramusoular weakness . Iratory with rapld yates
s Chest wall disease/dlaphragm = Rapld expiratory dyspnoea '
disease = +/- Wheazing
* +/- Cough

= Intrathoraclc dispass:

¥ intrathoraclc trachea and bronchi

Respiratory Disease
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« Due to restriction of lung expansion;
3 Insplratory dysprosa usually raplid and shallow

Disease:

I'ﬂlfuenﬂals:

Diagnosls:

Pleural space dissase;
. tory ta
» Reduced breath sound

« Reduced sounds dorsally:
» Pneumothorax

» Reduced sounds ventrally;
> Plaural effusion

» Pleural effusion

= Pneumothorax

* Pleyral mass

= Diaphragmatic hemia

* Radiographs
» Thoracentesis {cylology and cuiture)

Pulmonary parenchymal
dlssase:

« Ingplratory tachyphosa
» +/- Expiratory if severe

= Inciass reath s

» Pylmonary oedema
* Pheumonia
» Asplration
> Viral
> Bacterial
» Fungal
= Pulmonary fibrosis
» Neoplasia
= Inflammatory:
> Allergle
» Pulmanary infiltration
with eosinophils (PIE}
= Parasitic:
» Lungworm, heartworm

= Radlographs
= BAL (cytology, cufture and sensitivity)
* Haematology and biochemistry

Neuromuscular weakness:

= Tick paralysis

= Snake vonom detection kit

» | breath oungds » Snake anvenomation  Search for paralysis tick
= Reduced inspl = Botulism
axcursions * Nauremuscular disease -
polyradiculonsuritis
Chest wall disease or « Trauma » Radlographs +/- contrast
diaphragm dlsease: * Naoplasia

= Diaphragmatic hernia

Respiratorv Disaasa
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1
] = Dus to alrway obstruction:
3

= Extrathoraclo:

| | v Stridor:
» High pitched wheezy/gasping sound during Insplration
» Typleally originates from larynx

Obstructive pattern and digeases:

4 nasopharynx; « Forelgn body

. » Fungal infaction
) = Insplratory obstructive s Inftammatory
3 dyspnoea with stertor » Neoplasia
{ } = Rhinitls
b Saoe "Nasal and * Nasopharyngeal polyps

¥ Stertor;
J ¥ Snoring
¥ Typleally orginating from nasal, nasopharyngeal ragion
1|+ intrathoracie:
 J v
v Frolonged explrallon and 1ncfaased axplralary eﬂort T
- Disoase: Differsntials: Disgnosis: - -
1 Nasal cavity and * Brachycephalic airway syndrome | » Examination of the nasal cavity

= Radiographs

= Scoping +- blopsy

* Nasal and nasopharynx tlush
" CT

Compresslon (axtralumfnal}
Parasltic disease: Filaroides
. spp, Capifiarla spp.

Nasopharyngeal Disoase” » Stenasis
[ Larynx and cesvical tracheal + Laryngeal disease: * ExamInation of faryngsat function
o | disease: » Stenosls under light anaesthesia
L J * # Inflammation * Radlographs
» Inspiratory obstructl » Paralysis * Scoping +/- biopsy
- dyspnoes with stridor » Forelgn body * Fluoroscapy
3 | ® +- Coughing > Neoplasla
| | « Tracheal diseass:
¢ ¥ Collapse {goose honk cough)
) See helow for infarmation on » Neoplasia -
_1 tracheal collapse and laryngsal » Foreign body .
i | paralysis » Hypoplasia a
> v
»

intrathoracic trachea and Tracheal disease:
| j | bronchl: Collapse (goose honk cough)

Neoplasia
* Prolonged obstrugtiye Fareign body
1} gxpiration and increasad Hypoplasla
i 0 {#]

Compression (extraluminal)
Parasitic disease: Filaroldes
spp, Capliiarla spp. |
Bronchial disease:

¥ Canine chronde bronchitls

# Feline bronchlal disease

» Parasitic disease: Lungwarm
and heartworm

1 » Infactious bronchitls

YV VVVYY

P +- Coughing

-3 | Ses below for information on
tracheal collapse, canine

i chironle bronchitis and feline
% [ brenchial disease

» Radiographs

* Scoping +/- biopsy

» Transtracheal wash or
bronchoalveotar lavage
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Sel spiratory disesseg;

* See also “Nasal and Nasopharyngeal Disease" for:
v Sneezing
¥ Reverse sneezing
v Nasal discharge
v Eplstaxls

» Acute respiratory distress;
v Assessment of respiratory pattem

Auscultation of ¢chest and heart, Iry to assess for heart mumurs, gallop rhythms, arthythmias ete.
SPO;,

Oxygen therapy: Severely dyspnoeic patients may require caged oxygen therapy to setila
Sedation:

» Butorphanel 0.1-0.3mg/kg IV/IM

»  Agepromazine 0.01-0.05mg/kg IV/IM/SC {lower dose IVAM) if centaln that respiratory distress is not
due to cardiac disease

IV catheter placement
v+ Cooling, emergency intubation and ventllation

LSRN NN
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= Haemoptysis:
* Features:
¥ Coughing up blood
s Causes:
Coagulopathy
Pulmonary contusions
GCongestive heart failure
Heartworm disease
Neoplasia
Pneumonia
Thromboembolism
Hypertansion
Diagnostica:
¥ Radiographs:
» 3 views: Inspiratory views
»  Tracheal narrowing dua to swalling of the dorsal trachea) membrane can be seen with
coagulopathy
¥ See “Coagulopathy to assess for coagulation disordaer
» ACT, APTT, PT, platelet counts
¥ CBC and biechemistry
¥ Heartworm testing, see “Parasitic Disease”
¥ Brenchoalveolar lavage:
¥ After ruling out coagulation disorder
# Cytology, culture and sensitivity, PCR
¥ Echocardlogram: If suspect cardiac disease
* Treatment:
¥ Treaiment of underlying disease
¥ Ses "Coagulopathy” for coagulopathic diseases

R Y N N NN
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s Brac a lrway sypdrome: &
» Pathophysiology: .
¥ Syndrome of upper airway obstructicn caused by & number of alrway changes can these Include:

» Stenosls of the nares, soit palata elongation, eversion of the laryngeal saccules, laryngeal
collapses, and hypoplastic trachea (English Bulldogs}

v Narrowlng of the airways leads to a self-parpetuating cycle of Increased airway turbilence leading to
further inflammation and then alrway narrowlng
= Clinical signs:
¥ Obstructive inspiratory dyspnoea with stertor
¥ Respiratory distress with open mouth breathing
¥ Reduce exarcisa Intolerance
= Diagnosiics:
¥ Signalment and clinical signs
¥ Visuallsation of the pharynx and larynx under light anaesthesia
¥ +/- Radlegraphs of neck and thorax
* Treatment:
¥ Acute stabillsation;
» BPO; and oxygen therapy
> BSedation:
» Butorphano! 0.1-0.3mg/kg IM/IV or methadona 0.3mg SC/AM - anxiolytlc and antitussive effects

s Acepromazine 0.01-0.03mg/kg iV/iM If cerlaln that respiratory distress is not due to cardiac
disease

» 4/~ Intubation
v Maedical management:
> Antl-inflammatories:

+ Initlally dexamethasone 0.2mg/kg 1V then long term prednisclone 0.5mg/kg PO BID for 2
wasks then taper, then inhaled anti-inflammatories

»  Strict rest in a cool environment
¥ Surgical managemant:
» No treatment for hypoplastic trachea
Emargency trachsostomy
*  Surgical correction of upper airway abnormalities:
* Widening pf nares, trimming of elongated soft palate and removal or laryngeal saccules
#» Surgery Is best perfermad when syinploms are mild

v

* infectigus trachecbronchitis aka Kennel cough:
. Fialhophyslology :
v Commonly caused by Bordelella bronchiseptica andfor parainflusnza virus infectlon -
v Extremaely infectious, diract contact with respiratory secreiions and fomites are the main method - ol
spread
Typlcally, history of taken to kennels, vet cliniz, dog park
Cats can gt Bordetelia infection from dogs
Incubation can be up to a week
Clinical signs are exacerbated by panting, exercise and excitemeant
* Clinical signs:

¥ Acute cnset paroxysmal harsh hacking cough, often followed by retching and gagging, often productive
{white froth) .

AT S

k] ¥ Cough can be siimulated by pinching the trachea
i v Typically, systemically well
L J ¥ Can lead o systemlc finess If Bardelsalla pneumonia occurs
i
1
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» Dlagnostics:
¥ Combinatlon of history and clinical signs
v If systemically I, older, heart disease then radiegraphs +/- bronchoalveolar lavage
« Treatment:
v Can take about 2 weeks to resolve unless Bordetella bronchopnsumonia occurs
v Isolation of affect animals

¥ Infected animal shed the parainfluenza virus for up to two weeks, and the Bordstella bacteria for up to
a month

¥ Antibiotics:
» Not provan to alter out come
» Doxycycline Smg/ikg PO BID or amoxicillin clavianic acid 20mg/kg PO BID for 4 weeks
¥ Antitussives e.g. Codeine 0.5mg/kg PO TID or tramadol 2-4mg/kg PO BID-TID
» Avoid cough suppressants if il and suspect bronchopneumonia

« Tra | collapga;
» Pathophysiofogy:
¥ Disease of small breed middle aged to older dogs

¥ Can affect different areas of the trachea, extrathoracic, thoracic inlet, intrathoraclc regions and also the
bronehi:

»  Extrathoracic reglons = Inspiratory abstructive dyspnoea
¥ Intrathoracle ragion and bronchl = expiratory obstructive dyspnoes

v Caused by a weakening of the tracheal cartilages, suspected to be caused by a reduction in the
glycosamineglycan content of the cardilage rings, leading to a loss of support of the dorsal tracheal
membiana which then collapses into the lumen

v Can be exacerbated by secondary factors: Allergic alrway disease, respiratory tract infection, obesity,
heart diseasa +/- pulmonary oedema and laryngeal paralysis

v (an lead 1o secondary cor pulmonale due to pulmonary hypertension
* Clinlcal signs:
v "Goose honk® cough
v /- Dyspnoea and coYapse
» Dlagnostics:
v Fluoroscopy:
» Best as can visualise collapse
» Canfind that site of collapse on radiographs is different to actual collapse site sean on fluoroscopy
¥ Radlographs:
» 3 views both ingpiratory and explratory views

> Rule ot coagulopathy as it can also cause the appearance of a collapsed dorsal tracheal
membrane

v Endoscopy:
¥ Visualisation of collapse
» +/- Bronchoalveolar lavage If concurrent puimonary disease
¥ Biochemisley:
» +/- Concurrent hapatepathy that Is simitar to hyperadrenocorticism possibly due to chronic hypoxla
= Treatment
¥ Acute stabilisation:
» SPO, and oxygan therapy
*» Sedation:
s Butorphano) 0.1-0.3mg/kg IMAY or methadone 0.3mg SC/IM, anxlolytic and antitussive effects
» Acspromazine 0.01-0.03mg/kg IV/IM
» Anti-Inflammatories;

= [nitlally dexamathasona 0.2mg/kg IV, then long term prednisolone 0.5mg/kg PO BID for 2
weaks then taper
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" Diagnostics:

v lLong term:

» Management of exacerbating factors:
= Treatment of concurrent disease, e.g. heart disease, pheumonia
+« Weight loss
» Reduce allergen exposura

» Madical management:
s  Antitussives: Codaine oral liquid or tramado! 2-dmgfkg PO BID
+ +/- Bronchodllators: Worlh a Iry but not a bronchoconstrictive disease
» Anti-inftammatory Inhalers: Fluticasone puffer

» Surgery:
+ Last rasont

La j in;

Pathophysiclogy:

v Paralysis of the musclas controlling the arytenoids cartilages, leading to failura of abduction durin'
Inspiration, can be unllateral or bilatesal

v Typlcally seen In middle aged to large breed dogs, rare In cats

v Can have chronle probtem that is exacerbated by a.g. siress and heat, leading to acute pressntation of
dyspnoea

Causes:

v Idicpathic: Most common cause

¥ Congenital, trauma or lgslon to cervical region, pathology in the cranlal thorax, polynewapatty,

myopathy, tick paralysis
Clinlcal signs:
¥ Inspiratory obstruciive dyspnoea
v Can bs subclinical then presant In acuts rasplratory distrass
¥+ Concurrent neurclogical deficits

¥ Visuallsation of the pharynx and larynx under light anaesthesia

¥ Can administer doxapram 0.3-0.5ml IV to stimulate a coupla daep breaths to exaggeratad arytanoids

cartitage movement

¥ +- Radiographs of neck and thorax

Treatment: :

¥ Acute stabilisation: . .
¥ 8PO, and oxygen lherapy - . . Cr
¥ Sedation: . ..

* . Butorphano! 0.10.3mg/kg IMAV or methadone 0. amg SCIIM anxlnlytic and antitussive eﬁ'ecls :

»  Acepromazine 0.01-0.03mgkg IV/IM
» /- Intubation, active cooling if required
» Anti-inflammatories:

* Initially dexamethasone 0.2mg/kg IV . . :

¥ Medical management:
¥» Treatment of concurrant aspiration pneumonla or other resplratory disease

» Not likely to be successful In all cases, can be worth a iry but be prepared for acuie‘

decompensation
» Anti-Inflammatories:

+ Initially dexamethasone 0.2mg/kg IV then long tem prednisclone 0.5mg/kg PO BID for 2 '_

weeaks then taper
> Strict rest In a cool envirenmant +/- sedatives
¥ Surgical management:
¥ Treatment of choice, consuit surgery textbook
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v /- Devalopment of atelectasis secondary to ainvay mucus obslruction, see in right middls lung lobe
v Must rule out heart disease and other diseases affecling tha pulmeonary system

Canine chronjg bronchitis;

Pathophyslology:

v Chronic inflammation of the conducting airways {bronchi and bronchioles)
v Typically, small breeds

v Self-perpstuating disease process where Inflammation leads to fibrosls and mucus which leads to
further alrway Inflammation

¥ No identifiable cause, possibly due to alrborne allergens (e.g. smoke)

¥ +/- Development of atelectasis secondary to airway mucus obstruction, chronic obstructive pulmonary
disease

Clinlcal signa;
¥ Chronic hacking cough {>2 months)
¥ Obstructiva explratory dyspnoea
¥ +/- Sinus arrthythmia
Diagnostics:
¥ Clinical signs, rule out cther disease plocesses
¥ Radiographs:
¥ 3views: 4+ BronchlaVinterstitial pattemn
¥ Bronchoscopy:
¥» Excess mucus, hyperasmic mucous membranes
v Bronchoalveolar lavage:
¥ Ilncreased mucus
» Cytology, culture and sensitivity, PCR for Mycoplasma
Treatment:
v Anli-inflammatories:

» [Initially dexamethasona 0.2mg/kg [V then long term predniselone 0.5mg/kg PO BID for 2 weeks
than taper, then trial inhaler

v Antibiotics:

¥ Doxycysline Smgfhg PO BID for 4 weeks, lor possible Mycoplasma
¥ Bronchodilators: Worth a try
v Adjunctive therapy:

» Reduce airborne allergans

» GCoupage

» Nehulisation

Faline bronchlal disease:
Pathophysiology:
¥ Inflammation of the conducting alrways (bronchi and bronghioles)
¥ Syndrome that encompasses:
» Chronlc bronchitis: i
» Clinlcally seen as a chronic cough s
»  Asthma:

« Caused by acute reversible narrowing of ihe airways duse to bronchocenstriction, clinically seen
as acute onset dyspnoea, Iriggered usually by airbome allergens

« Diagnosls is based on clinical presentation, response to bronchodilators, an Inflammatory i
broncheatvealar tavage (lyplcelly eosinophilicy and evidence of hyperplasia of the mucus '
glands and smooth muscle

v Not a)l cats affected by bronchlal disease will have asthma, and some cats will present In acute distress !
due to asthma without a history of coughing
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« Clinical signs:
¥ Chronic cough more than 2 months
¥ Mild to sgvere respiratory distrass usually obstructive expiratory dyspnoea
¥ Wheeszing
« Diagnostics:
¥ Radlographs:

»

3 views: +- Bronchial pattern and hyperinfiation of iung fields, but can be normal

¥ Bronchoalveolar lavage:

»
»

Usually eosinophilic or neutrophilic
Cyiology, culture and sensitivity, PCR aor Mycoplasma culture

n Treatment;
¥ Acute stabilisation:

»
»

>

SP0, and oxygen therapy
Sedation:
« Buterphanal 0.1-0.3mg/kg IMAV or methadone 0.3mg SC/IM, anxioiytic and antitussive

s Acepromazine 0.01-0.03mg/kg IM/IV if certain that respiratory distress Is not due to cardiac

disease
Bronchodilator:
¢ Tarbutaline 0.01mgikg IVAM
« If reduction in rate and effort, supportive of the diagnosis of asthma
e |t heart rata increases >200bpm then drug is working
Anti-inflammatorlas:
= {nitially daxamethasona 0.2mgkg IV

¥ Long term treatment:

>

»

H

Principles:
« Management includes:
o Anti-Inflammatorles and bronchoditators typically inhalation preparations
o Reduction In dirbome allergens Is very important
« Anti-parasitic:
o Rule out parasitlsm as a cause of sosinophilic bronchoalveolar lavage by treating
prophylactically with fenbendazote 50mg/kg FO StD for 5 days
»  Antibiotics;
o Culture for Mycoplasma belore starting, doxyeycline Smgkg PO SID for 4 weeks
Mild to moderate cases:
*  Antiinflammatory:
o Fluticasone 250pg BID
o Moderate cases start with prednisolone 1mglkg PO-BID for 7 days 1aparlng
+» Bronchodilators:
o Salbutamol 100-200ug as needed
Severae cases: Frequant cough and dyspnoea

"« Acute stabilisation as above

*  Anti-inflammatory:

o Start with prednisolone 1mg/kg PO BID for 7 days tapsring, may require infermittent or- ‘

constant oral therapy for example every other day
= Bronchodilators:
o Salbutamal 100-200ug can glve evary 30 minutes to stabllize then QID
o Oral terbutaline or Iheophylline

- Respiratory Disease
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=« Pnsumonia:
» Pathophysiology:

v
v

v

Inflammation of the lung parenchyma

Causes include:

Bacterial

» Prolozoal: £.9. Pneumocystic cariril

» Fungal: Cryptococceal, aspergiliosis

» Parasites

Chemical

Primary bacterial preumonia Is rare, more commonly secondary to:

» Agpiration from elther loss of consciousness, seizures, cesophageal and laryngeal diseass,
general anassthelic, bottla feeding

> Immunosuppression due to systemle disease, endocrinopathies, drugs, viral infection

v

v

« Clinlcal signs:

v
v
v

v
v
v

Sometimes no clinical signs for days after inciting event
Soft cough common in doegs but not frequent in cals

Dyspnosa starts with Inspiratory resirictive pattern that can progress to both an inspiratory and
oxpiratory restrictive pattern when severe

Increased rasplratory sounds: Crackles and wheezes
+{- Nasal discharge typicafly mucopurulent
+/- Signs of systemic iliness: Pyrexia, anorexia, lethargy

« Disgnostics;

v
v

v

v
'

SPQ; and arterial blood gas

Radiographs:

> 3views: Inspiratory views, usuaily see interstitial/alveclar pattern with air bronchograms
Bronchoalvealar lavags:

> Cytology, culiure and sensitivity

+/« Haematology and blochemistry: Assess for systemic affacts

Other:

» Fungal litres, FeLV/FIV, serology for heartworm, toxoplasmosis, fascal fiotation (baermann
tachnique)

s+ Treatment:

v
v

Treatment of underlying disease process
Antiblotic therapy for at least 6 weeks:
» Based on culiure and sensitivity
» Stable patients:
»  Amoxicillin clavulanic acld 25mg/kg PO 8ID or trimetheprim-suipha 15mg/kg PO BID
»  Doxycyciine Smg/kg PO SID i suspect Mycoplasma
¥ Systemically ill patients: Four quadrant antibiotic therapy
s Cephalothin 22mg/kg IV TID, meironidazole 10mgkg 1V BID, enrofioxacin Smg/kg IV SID
» It hypoxaemlc;
»  Oxygen therapy +/- mechanical ventllation
* Prognosls for savere hypoxaemic respiratory faiture is poor
Antifungals
Supportive therapy:
» IV fluids to maintaln systemlc and airway hydration
» Nebulisation: Sterile saline
» Coupaga
» Tuming of recumbent patlents
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Cv Opsn pneumothorax: Communication with the outside, usually due to rauma

ulmonary gedema (non-cardlogs
Pathophyslology:
¥ Not as common as cardiac pulmonary oadema
¥ Due to high proleln fiuld extravasation
v Causes include:

» Near drowning, asplration, severe trauma, obsiructive {upper airway obstruction - typically in
young anlmals}, naurologlcal {seizures, electrocution), acute resplratory distress syndmme

Cilnical signs:
¥ Cough soft

¥ Dyspnoea: See inspiratory restrictive pattam lhat can pragress to both an Insplratory and expiratory _
restrictive pattem when severe

¥ Increased resplratory sounds: Crackles and wheazes
Diagnosls:

¥ History

v Radlographs:

» Jviews: Typically, dorsocaudal lobes affected first compared to perihitar In congestive heart failure
Treatmant: )
¥ Oxygen therapy
¥ +/-Machanlcal ventilation if develops hypoxaemia that Is non-responslve to oxygen therapy
¥ Diuretic therapy: Not effective as the fluld fs high protsin (compared to cardiogenic cedsma)
¥ Anliblofles: Not indicated unless concemed about Infectlous palhology
¥ Supporiva:

» Conservative IV flulds, aim to maintain perfusion biet avold volume overlioad

» General nursing care

Pneumothorax;
Pathophyslolo-gy'
Air within the plaural space

¥ Clesed prieumathorax: No communication with the oulside, dus to air leaking from the alrways or
parenchyma

» Spontaneous cloged pneumothorax: Not due to trauma
»  Traumatic closed pnaumethorax: Due to trawna but closed
Difterentlals:
v Open pneumothorax:
» Traumatic penetration of the thoracic wall
¥ -Traumatic closed pneumathorax:
# Tracheal tear, ruptured lung
v Spontaneous (closed) pneumothorax:
Ruptured bullae
Bullous emphysema
Huptured neoplasla, granuloma, abscess
Rough endotracheal intubation
» Ossophageal parforation
Cilnlcal signs:
¥ Insplratory abstructive dyspnoes with tachypnoea
¥ Heduced lung sounds dorsally
¥ Hypoxemia and cyanosis
¥ +/- Clinlcal signe of trauma

YV vVvyw
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« Dlagnostics:
v Radiographs:
» 8vlews: Refraction of lung lebes and paranchymal structures from thoracic wall
v Thoracerasis
= Treatment!
v Oxygen therapy and pain relief .
v Thoracentesls: Requlred if see sfgng of respiratory distress e.g. Tachypnoea, dyspnoea, hypoxaemia
v Cover open wounds:
> Make air tight seal with sterile lube and bandage {can use cling wrap)
¥ Start {V antibiotics )
v +/- Chest tube placement and continual drainage
v’ Surgery.
» Exploration of open wounds +/- thoracotomy
» Spontaneous closed pneumothorax, consult surgery text

« Pleura ton:
« Pathophysiology:
v Requires thoracentesis and analysis, see “Effuslons" for analysls and differentials

v Caused by alterations in hydrostatic and oncotic pressures, increased vascular permeability or
Ilymphatic obslruction

Transudates; -
Causes: Dlagnostics:
= Reduced ancotlc prassurs e.g. « Cytology and culture of fluid
hypaproteinaemia (albumin <15 g/): « Hagmatclogy and blochemistry
> PLN, PLE, liver disease » +/- Dynamig liver testing
* Excess IV {luids {cals) = PLN; Urinalysis, UP:C, culture and sensitivity
= PLE = ses "Diarrhosa and Haematochezia”
Maodifled transudate:;
Causes: Diagnostics:
= increased capillary hydrostatic pressure 8.g. | ® Cytology and culture of fiuld
RAHS CHF, LHS CHF {cals), paricardial L] Haama]o]ﬂgy and bfoghemis[;y
disease * Cardiac auscultation
* Dlaphragmallc hemia * Cardiac radiographs and ultrasound
* Neoplasia " 4-CT
= Lymphalic obstruction e.g. neoplasia,
diaphragmatic hemia, abscess
» increased permeability of vessals (blood and
lymphatics) e.g. FIP
Non-septic exudate:
Causes: Diagnostics:
« Inflammation: FIP (can have high globulins), | = Haematology and blochemlsiry
liver diseass, lung torsion, hemla = Cylology and culture of flufd
* Neoplasia * 4/ Ultrasound
" 4/-CT
* FIP - see "Viral Disease and Vaccination”
Septic exudate:
Causes: Diagnostics:
= Ruplured abscess » Haemalology and biochemistry !
= Fareign body inhalation or peneteating injury | * Cytology and culture of fluld ;
= Fungal infection * +/- Ultrasound !

4 CT L
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Pyothorax:
* Sepllc exudate

Treatment for pyothorax:
* Paln relief
* IV antibiotics:
» Four quadrant Initially then change according to culture and sensitivity resulta
» Cephalothin 22mg/kg IV TID, metronidazele 10mgfkg 1V BID and enrolloxacin 5rng}kg SC 8ID
* Place a chest drain and drain as much as possible:
» Parform sallne lavage 5-10mlkg BID, beware of fluid absorption and fluld overtoad
« Antifungals If indicated
* Surgery if sea foreign body, panetration wound, fungal granuloma or consolldated lung lobs, consul
surgary text for mora information

Chyle:
* Opaque to pink
Causes: Diagnostics:
= Ruplure or obstruction of lymphatic flow: « CBC and blochemilstry

» Neoplasia, traumatic, ldiopathic ] Cyiology and culture of fluld
» Secondary to hean fallure {especially in cats) | » Fluid {TAG] > serum, large number of Iymphocytea
* Pseudochyle (usually farmed by iymphoma) and olher Inflammatory célls

» +- Ultrasound/CT

Treatment for chylothorax:
* Treatmant of the undeslying condition, ditficult if idicpathie
* Medical therapy:
» Repeat thoracentesis
» Rutin 250-500mg PO TID:
" » CanIncrease removal of lymgph from issues
+ A benzopyrone, of unknown mode of aciion
» +/- Qcirectide (somatostaiin analogue): Questionabla efticacy, worth a try

* Surgery:
# Thoraclc duct ligation with pericardeciomy, ¢an be curalive
Heaemorrhage: '
Causes: Diagnnslica'
= Trauma ! » ACT, APTT, PT, blood smear and other coagulation
= Neoplasia tasts, sea "Coagulgpathy™ ) _

= Blood smear: .
¥ True haemeorrhagic i.e. not iatrogenic: Lt
» Notsea platelets and sampla should not clot
» Presance of erythrophagocytosls = chronic
» PCVITR: .
» Compare PCV/TP to venous PCWTP
¥ it PCV/TP is similar = recent blead .
» |f PCV Is lower than peripheral blood, then chrenlg; -
» CBC and blochemistry L
» +/- Uitrasound/CT

= Coagulopathles
= Ruptured granuloma

Treatment of haemothorax:
» Cnly rernove snough to relleve clinlcal signs of dyspnoaea
= +/- Auto-transfusion; Perform blood smear to ensure no bacteria presant
s Trauma:
» Symptomatic therapy: Oxygen and sadation
¥ Intermittent thoracentesls to Improve ventilation
= Coagulopathy:
» Plasma \ransfusion, vitamin K+ therapy, see "Coagulopathy”
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Seizure Disorders

= This chapter cavers:

General features and stages of a seizure episode
Differences in cats compared to dogs

Different causes of seizures

Gaeneral diagnostic principles

Treaiment of status eplisplicus and iong term management

v
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=« Features:

Genenalissd
seolzures:

= Aka Grand mal selzures, involves both cerabral hamispheres
* | 0ss of consclousness, incontinence, muscle activity:

¥ Tonic: increased muyscle fone

» Clonle; Rhythmic muscla contractions

Focal or partial
seizures:

* Aka Patit mal, originates from one cerebral hemisphera
= Mo alterations in consclousness
« Repetitive twitching or movamant of [imbs, chewing body parts

Classificatlon:

s Epilepay!
» Condifion of recurrent seizures
> Primary epllepsy:
» No underlying disease process is identified e.g, inherlted, idiopathic
» Symplomalic epllepsy:
» Sacondary to progressive underlying cause e.g. brain tumour,
meningoencephalilis, head frauma
= Can increase in frequency if untreated (due to kindting)
« Cluster sslzures: More than one seizure In a 24 hour period
» Dogs: Reduced prognosis if prasents with clusters first time
» Calts: No influence on prognosis
* [zolated Selzuras: Solf-limiting, most common
* Status epllepticus: Continuous seizure activity lasling at least 5 mins -
» Can cause neurcnal necrosis if prolonged
> Can be asseclated with hypoxaemla, hyperthermia, lactic acidosls,

hypoglycasmia, shock, asplration pneumania and neurogenic pulmonary
oedema

» Stages:
Pre-ivtus: Before actual selzure:
¥» Varnable time frame: Seconds to minutes

v

» Feel a forthcoming selzure, may act strangaly, become agltated, anxious, run around, hide, vomit

letus: Seizure evant:

> Clinical signs of selzure

» Variable time frame, secands to minulas
Post-ictus: Racovery phase;

» Flat and Isthargic, disorfentated, blind

» Variable, minutes to hours, possibly days

s Selzures in cats:
v Not as commaon compared to dogs
v Partial seizures more commonly than generalised selzuras:
¥ Stereotyplc behavlours, bursts of activity

Selzurae Disorder
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v Mulliple episodes a day
¥ Idiopathic epitepsy:

# Usually seen between 1-4 years of age
Less common compared in cals ~50% campared 1o dogs ~70% i.e. more commonly due to

~

v Inlectious causes can occur at any age

intracranial pathology

Differentials for seizuses:

Extracranlal:

>

rd

»

>

See “Neurological Disease" {or
differantials tor inflammatory
maningoencephalitis

= Virak

Distemper

* Metabatic:

Storage disease

= Naoplasia
* Vascular accident:

Clot or bleed

* Epllepsy (idiopathic)
* Hydrocephalus
* Traumatic accigent

Intracranial:
+ inflammatory (meningoencephalitis): = Hepatic encephalopathy:
» Granulomalous meningoencaphalitis # Hepatic faflure
» Staroid responsive # Ponosysternic shunt

* Toxic: see “Toxicity"”

Plants

Laad

Mycotoxins {fungal — bread/compost)
Pyrathrolds (anti-parasitic)
Organophosphate (anti-parasitic)
Carbamate {anti-parasitic)
Metaldehyda (snail bait)

Ral bait

Strychnine {poisorn)

Chaocolate and calfeine
‘Ethylene glycol

Metabolic:

Hypoglycaemic

Hypocalcaemia

Ischaemic

Thiamine deficiency

AT S N T LI T 4
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Species differences:

P

v

* Common cayses jn dogs;

Less than 1 {ear old:

+ Portosystemic shunis*

* [nflammatory

* Distemper

= Hydracephalus/storage disease
» Toxicity

1 -5 years old:

# Epilepsy*

+ Inflammatory

¢ Toxicily

* Cerebral neoplasia

>3 years old:

* Cerebral neoplasla®
* Inflammatory

= Toxicity

* Epilepsy

+ Metabolic

= Vascular

* Commen causes in cats;
» Nooplasia
# FIP, FeLV, FIV
#» Cryptococcus
> Toxoplasmosis .
# Traumalic
> Toxins

Selzure Disorder




Dlagnostic workup of a dog or cat prasented with seizures:

¥ Aims:
# Identily If there are indications that the disease process is intracranial
» Rule cut extracranial causes
» Investigate Intracranial causes:

Indications that the disease process Is intracranial:

¥ Wait until after patient recovers from pest-ictal phase
» Alterations In mental stalus, prior to seizure episodes
» Blindness: Lack of menace, central blindness (PLRs should be normal)
~ Proprioceptiva deficits, knuckling

v ANY of these features — CT/MRI and CSF are indicated

History:
v Any altered bahaviaours or mental status {stupor/coma/depression)
v Postural deficils are very important indicate intracranial lesion
v Exposure to toxing, chemicals
Signalment:
v Age: See previous page
v Breed:
» Boxers: Intracranial tumours
» Maltese: Inflammatory disease
Description of selzures (type and frequency):
¥ Confirm that selzures are actually sgizures, not:
» Syncope or collapse
» Vestibular disease (can be transient)
» Other bahaviour disorder
General physical, neurological and fundic examination {bulging optic disc):
¥ Neurological exam tasts lhal larget the cerebral cortex '
¥ Wait until aiter patient recovers from post-ictal phase
¥ See "Neurologlsal Disease” for neurological examinalion
> Alterations in mental stalus
» Blindness: Lack of menace {central blindness = PLRs should be normal)
» Proprioceptive deficils (knuckling)
Minimum database:
v Complate blood count, biochemistry and electrolytes, urinalysis
+/- Palred blle acids
v"  Assessment for PSS (signalment) and liver diseass
Ultrasound:
v Assessment for PSS (signalment)
+/~ Cerabrospinal fluld tap:
v Cylology
v Culture and sensitivity and PCR panels
+=-CT or MBI
Other tests:

¥ Tilres: Viral litres in cats (FelV, FIV, FIP}, distemper/rabies virus, toxoplasma, neospora {dogs only),
Cryptococcus

v Bleod lead fevels if suspect lead toxicity
v"  if coagulopathy is suspected: ACT, PT and APTT

Satzure Disorder
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« Treatment of status epllepticus — See status epllepticus flowchart following pages
¥ Diazepam: '

'

v

v

v © Principles of chronic therapy:

hY

RN RN

Treatment;

¥ Lipid soluble thorgfore enters brain rapidly
» Binds to GABA receptors and enhances neuronal hyperpolarisation, raducing neuranal ﬂring
» Short duration of action
» Forstatus epilepticus:
« 0.5-1mg/kg IV can repeat 3 times
« Contlnuous rate Infuslon at 0.5-2mg/kg/hr:
o Dilution down to 1:40 in saline and prepare only 2 hours worth at a time, binds to plastic

o Once seizure aclivity has stopped for 4 hours then slowly dacrease GRI cver as many
hours as tha patient has been on tha Infusion .

Midazolam:

» Banzodiazapine like diazepam but water soluble, 0.2mg/k 1V

¥ Bettar for continuous rate Infusions at 0.1-0.3 mg/kg/hr IV

» Shorter duration of aclion but dosed the same as diazepam

Phenobarbital:

> Used as a longer acling anticonvulsant, used afler dlazepam and as malntsnance anticonvulsant

# Polentiates the action of GABA

»  Diluted down and given slow IV (max 100mg/min)

» For status epilepticus after control of selzures with diazepam or propofol:
* It not on phenobarbitone maintenance therapy 6-8mg/kg IV

= |i already on phenobarbitone maintenance therapy 4mg/kg IV, mus! collect blood bafore
administering to assass levels

s Can repeat 4mg/kg IV doses till max cumutative dose is 18mghkg IV
» Maintenance therapy:
» 2-2.5mg/kg POBID
Propofol:
Rapid acting ipid soluble general anaesthetic
Llkely to have GABA agonist activity
Does not stop seizure aclivity In the brain but does slop extemal manifestations
For status epilspticus 1o control muscle activity:
*  2-4mgkg IV bolus tilrated to atfect

*  Continued with a CRI at 0.2-0. 5mglkglmln and continue for 6 hours then wean slowly ovars
hours . ;

Keppra (L.evetiracetem):
¥ 20-40mgfkg IV TID .
» Not hepatotoxic, can be used in patients with porto-systeric shunis

vy

b

Oral medications can take several days to weeks to reach therapeutic levels
Treatment Is usually for life

Start treatment when 2 seizures have occurred within 6 weeks

Aim 1o reduce frequency o less than one svery 6-8 waeks

Start with phenobarbitone and increase dose as required until reach max dose (based on therapeutic.

rangs), then add potassium bromide unlil reach max doss {based on therapeutic range}, then add
aither;

» Gabapentin, keppra (Levetiracetem) &/OR zonisamlide (can use as sole agent — but untikaly if -
phancharbitane and potassium bromlde combination is not working)

Selzure Disorder
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v Monitoring concentrations of anti-eplleptic drugs: Perform therapautic drug congentration testing to
snsura concentratfons are within therapeutic range

» 1 month after starting and after evary increase and then every 6 months with patients with good
selzure contral

¥ Aim for between 50% and 75% of therapeutic index, >75% increases the chance of hepatotoxicity

» Therapeullc range: More of a “target range”, does not mean that it should be working if it Is within
the range

¥» Phencbarbitone: 70-170pmoll
» Potassium bromide: 10-20mmolL
v Liver Toxicity:
» Monitor liver proflle every 6 months +/- paired bile acids

#» Clinical signs: Hypoalbuminasmia {ascites, pleural effusion, peripheral cedema), Jaundice,
vomiting, diarrhoea, Inappetance, lethargy

»  What to do: Aemove off phenobarbitone and start potassium bromide +- another agent

s Chronic therapy: Aim to reduce the frequency of fits
¥ Phenobarbltone: 4Amg/kg/Oay PO divided Into 2 or 3 doses
» I oral loading 6-8mg/kg PO, then continue as above
» Depresses activity of neurons by potentiating the inhibitory effects of GABA

» Peak blood levels with oral dosing may NOT occur for 4-6 hour, can take 2 weeks to reach steady
siate, collect sample before next dosa (trough)

» Body develops both pharmacodynamic and pharmacokinetic: tolerance

» Side effects: Polyuria and polydipsia, polyphagia, sedation {reduces alter 2 waeks), weight gain,
ataxia

¥ Liver damage will occur: Monitor livar function tesls to see if need to stop

= Monftor ALP for 2-6 x increase also ALT and GGT — if ALT starts io increase more so than ALP
then may nead 1o stop

» Increase in blle acids or urine bile acids/craatinine ratlo
» i nead/want 1o stop taper off gradually untess showing signs of liver damage
¥ Potassium bromide:
» Duosage ragimes:
s Sole agent: 30mg/kg/day PO SID or divided
* Combined with phenobarbitone: 20mg/kg/day PO SID or divided
+ Loading dose (GIT side effacts and sedation): 400-600mg/ky PO dividad
Slow to reach steady state {up to 4 months) - long half-lifa {24 hours)
NOT used In cats (pnaumonitis)
QK tor animals with liver damage ,
Beware has baen assoclated with pancreatitis, feed a low tat diet at the sama time
It need/want to stop therapy can stop at anylime
v Gahapentin: 10-20mg/kg PO TID
» Canuse In combination with phenobarbitone/potassium bromlde
¥ Can start to raduce phenobarbilons levels leaving potassium bromide and gabapentln
» Not hapatotoxie
¥ Keppra {Leveliracetem): 20mg/kg PO/V TID
» Reaches steady state In couple of days
¥ Canusa in comblnation with phenobarbitone/potassium bromide/Zonisamide
#» Not hepatotoxic, can be used in patients with porfosystemle shunts
v Zonisamide: If on phenobarbitone start 10mg/kg BID {phencbarbitone Increases the lavels of snzymes
that metabolises Zonisamlde), if not on phenobarbitone start 5mg/kg BID:
# It good control on Zonisamide can try 1o wean off phanobarbitone and potassium bromide and
reduce dose to 5mg/kg PO BID

Y VY Y VY
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s Preventlon of cluster selzures:
¥ Glven orally or rectally after a selzure eplscde to prsvent tha occurrence of cluster selzures
v Diazepam: Give up 1o 3 times In a 24 hours post-selzure period:
» Send homa In a glass vial with rubber stopper (not plastic):
* Reclally at onset of seizure episade: 2mg/kg via cannula 2 cm Into rectum
+  Orally after selzure episode: 2mpfkg
* [ntranasal: 0.5mg/kg
¥ Clonazepam: Give up to 3 times in a 24 hours post-seizure period:
» Benzodiazeping with a longer duration of aclion than diazepam
» Orally after saizure eplsods: Up 1o 4mg/dog, but 2mg/dog for an average size dog

s Refractory seizures:
¥ Unacceptable seizure control when on a single agent
¥ Measura drug therapeutic levels:
¥ I low or there-s room 1o increase, then step-wlise increase dosages by 10-25% then remeasure
therapeutic ranges accordingly and monitor hepatic effects
» I athigh end of therapeutic range add another agent and remeasure therapsutic ranges
accordingly
v It stili uncontrolleg; )
* » Reassess the initial diagnosis: Suspect a struciural intracranial leslon or undiagnosed extracranial
disease
B Addin another agant

v* 238 Seizure Disorder



Status Epllepticus Flowchart

1f in status epilepticus for a prolonged period, they may continue to slowly paddle this is not seizing (motor

activity may take longar to stop). If the eyelids are twitching, still selzing.

>

Oxygen therapy
Plage an IV catheter

- Intubate to maintain patent alrway if
required
- If hyperthermic > 41.0°C (ccol down)

Administer Diazepam 0.5 — 1 mg/kg IV bolus
- 2.3 mins onsat, walt 5 mins for full effsct

- Can rapeal up to maximum 3 times every 5

- Gan giva rectaliy al 2mg/kg OR inlranasal
0.5mgkg

UNCONTROLLED

- Selzure activity >15mins and/or suspact
cerebral oedema

- Give mannitol 1mg/kg IV over 15mins
- Collect full bloods
- Test now for glucose, slectrolytes, Ca+
- Later full biochemistry and haematology
- Also if on phencbarbitone ~ callect for
baseling

Diazapam 0.5 ~ 1 mg/g IV bolus
Repeat administration 1o 3 doses every 5 mins

b

| conmoen |

I

Propofol
~ 2-4 mg/kg IV titrated to effect to stop motor activity
- Usad whila waiting for phenobarbital (o take effect

iF already an ﬁhanobarbllnne:
- Collect sample for serum phenobarbilone levels
- Administer 4mg/kg |V dose then cantinue on

{20 minutes)
!

Phenobarbitons (slow IV max 100mg/min}

- 6-Bmg/ky IV loading dose for animals NOT on
phenobarbital maintenance therapy

- 4mgkg LV if already on phanobarbitone

- Collect blood lor baseline phenobarbitona levels
- Onset of action 15-20 minutes, ¢control salzures
with propofol

- Can repeat at 20-30 minute intervals to a total
dosa of 18 my/kg/day

- May need lo use prepofol to stop muscle activity
while waiting for phenabarbitons to have effect

i

Diazepam 0.5 ~ 1 mg/kg IV bolus

- Repoalad 3 limes every 5 minutes

1F not effective then diszepam or midazslam CRI
{saa abave for detalls)

- 0.5mg/kg/hr, but can increase to 1 mg/kg for 1-2
hours if necessary

« Once seizure activity has stopped for 4 hours then
detrensa CRI over the same time it has bean on the

previous oral dosage regime
- Adjust oral dose based on serum phancbarbitcne
levels (therapeutic range; 70-170umoll)

if not on phanaobarbitons:
- Adminisler a 4mg/kg IV dose
- Once stable and able to swallow continue at

2-4mg/kg PO BID

Commencs supportiva tharapy:

- Seizure watch for al laast 24 hours = they are
high risk ot having a cluster episode

- W luids

- Thermoregulatory support

- Correction of perfusion and dehydration deficits
- Correction of electrolytes and metabolic
derangaments

» - Home on maintanance therapy once ealing and

infusion

v
Propotol CAI:
- 2-8 mg/kg IV titrated o effect to stop motor activity
- Gontinue as a CRI 0.2-0.6mg/kg/min
- Gontinue for 8 hours, then wean down over 6
hours

drinking and eble to ambulate

Treatmant of underiying cause if dantified:

- Hypoglycaemfa: 0.5-1ml/kg of 50% dextrose iV
diluted

- Hypocakcaemia: 0.5-1ml’kg of 10% Ca+
gluconate slow IV

- If suspect intoxication, begin decontamination

f

Levatiracetem:
- 20-80my/kg IV titrated
- Sate for hepatic fallure

Selzure Disorder
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Shock and Anaphylaxis

* This chapter covers:
v Different classilications of shock and ¢linical signs of shack
¥ Treatment principles for the different types

« Classlfication:
¥ Based on aetiology:

»

»

Hypovolaemic:
« Haemorrhage, loss of watar and alecirolytes (renal, gastrointestinal) .
Distribullve (vasodilatory):
+ Due ta severe inflammation, sepsis, neoplasia, bumns, anaphylactic
Cardiogenic {reduced cardiac outpud):
» Hean diseass or arrhythmia:
o LHS heart disease: Pulmaonary oedema, tachypnoea, cyanosls
o RHS heart disease: Ascltes, jugular distansion/pulses, plsural effusion
Obstructive:
* Impainment to blood flow: GDV, pericardial effusion, pneumothorax

' Clinlcal signs:
¥ Pale mucous membranes and slow CRT:

»
»

L S Y

Slow capillary refill ime + weak pulse = hypovolemia, poor paripheral perfusion
Normalfast capillary refili ime + normal bounding pulse = anaemia, pain OR distributive shock

Tachycardia plus weak pulses
Tachypnoea

Hypotension and cool peripheras
Hypothemia

Weakness/tollapse

* Treatmant of shack:
¥ Aimed to support cardiac and organ function:

240

»

>
»
»

A - Alrway patency )

B — Breathing - oxygen support, bronchodilatars

C ~ Clrculation — control bleeding and 1V fluids (not in eardlogenic shock)

D — Drugs (that exacarbate shock) -~ NO vasoduators no g-agonists, no inhaled anaeslheﬂcs

noipl clrcul [y U i

IV fluld resuscitation therapy:
¥ Bolus therapy:

»

>

>

Repeated doses of flulds admlnls\ered Intravenously, aﬂer each bolus the patient is reassassed !or
end polnt resuscitation varsiables

Can use a combination of crystalloids, colioids, blood products to achieve end pelnt resuscltatlon
variables -

I responds and end point resuscitation varlables are met, then continue with
replacementmaintsnance rates ‘

¥ Fluid choices:

>

Crystalloids:

* Isotonle: 0.9% NaCl, Hartmanns ate.
o Dogs: 5-20mlkg boluses IV
o Cals: 5-10mVkg boluses IV

*  Hypertonic: 7% NaCl

Shock and Anaphylaxis
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o Upto 5mikg administered at 1mikg/min
o Once off dose, not in dehydrated or hyponatraemic patlents
Synihetic colleids: Voluven, penta‘hetastarch

» Given in Smikg boluses, maximum dose varies batween collolds, most recommendations are

20mlkg/day but up to 40mlkg/day for Voluven
= Must adminlster with crystallolds

v Ifmorethan & half a blood volume (45mlkg for a dog and 30mlkg for a cat) has been glven and sfill nat
met end point resuscilation variables:

»

»
»
»

Assess for cardlogenlc shock: Assess for Jugutar pulses and cardiac disease see below
Assess for obstructive shock: GDV, pericardial effusion, tension pneumothorax
Assess for distributive shock: CVP i possible, trial colloids or vasopressor tharapy ses below

Assass for ongoing losses: External and internal haemorrhage (consider abdeminal courter
pressure)

It still In shock and nesds more fluids, consider:
s TP if <45g/L or low oncotlc pressure, consider collolds or whole blood

+ PCVif <30% or anaemic/aemorrhagic patients, consider pRBC or whele blood and monitor
PCV and lactic acld levels

» |fclinically dehydrated. elevated PCV then continue with crystalicids

s End point resuscitation variables:

v |Ised to gavge adequata blood flow to vital organs, indicate when to stop shock fluid therapy and
contiue on Maintenatce therapy:

¥ Downstréam parameters:

= Do not contribute to perlusion but rather depend on having adequate perfusien

+ Piovide early recognition of occult shock and be a source of feadback for resuscitation efforts
and thus provide a gulde for continued therapy

Resuscltation End Points
Variables: Value:
Mentation: : Alert
Heart rate (beats per minute): Dog: 80-140
Cat: 180
Mucous membrane colour: Pink
Capiilary refill time (seconds): 1-2
Ractal temperature: | 23750
Mean arterial Pressure {(mm Hg): 70-80
Systolle blood pressure (mm Hg): 100
Urina output (mL/kg/h): >1
{not to be used in isclatlon as a marier of »2 (if on fluids)
hypovolasmia) .
Spo2 (%) >95
*Sv02 Mixed venous O, saturation (%): =70
*Pev0R (mmHg): »35mmHg
*Lactate (mmol/L); <2
*Basge deficit (mEqg/L): >-4

*Downstream parameters

Shock and Anaphylaxis
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= Treatmant of hypovotaemic shock:

242

v 1. Oxygen therapy and treatment of any causes of resplratory distress: e.g. thoracentesis, Intubatlon .

and ventilation, aiway suctlon, trachecstomy
¥ 2. increass clrculating volume:

» Sse above "Princlples of Girculatory Support”
¥ 3. Analgesia if pain I3 present; see "Anaesthesia and Analgssia®
¥ 4. Re-assass PCY and TP;

» TP if <459/l or low oncotic pressure, considar colloids or whole blood
»  PCV i <30% or anaemic/haesmorrhagic patients, conslder pRBG or whole blood and monitor PGY

and lactic acid lavels
¥ B External warming to 37.5°C

v 6. Assess end polnt resuscitation variables, if fulfilled then commence raplacoment tharapy

v 7.1t end point resuscitation variables ara not fulfliled:

» Trial more fluids and reassess

»  Stop ongeing haemorrhage:
» Abdominal countar préssure fo reduce interna) haemorthage
» Emergancy surglcal Intervention

¥ Administer vasopressors to increase blood pressura:
» Dopamine (vasopressar): 5-20ug/kg/min IV
+« Dobutamine (positive inotrope): 5-10ug/kg/min IV

Treatment of distributive shock:
¥ IVflulds as par hypovolaemic shock

v |t geptic shock:

» Broad apectrum antibiotic therapy — combination of:
* Ampicilin or cephalexin + anrofloxacin +/- metrenidazole
»  Cultures of blood, uring, Yissue
* Monitor developmeant of multiple organ dysfunction syndrome
v I gystemie anaphylactlc shock:
» Oxygen therapy
»  Adrenaline for inotropic and vasopressor effects:
* 0.005mg/kg IV:
o 0.05mV10kg of 1:1000
o 0,5ml/10kg of 1:10,000
* 1 Hearlrate and contractility
« Vasoconstriction and splanchnle and skeletal vasadilaflon
= Contraindicated In arthythmias
¥ +/- Alropine 0.04mg/kg IV:
. Tocoueract bradycardia and hypotanslon
» Corticosteroids: Prednisolons sodium succinate 2mg/kg IV TID
»  +/- Antl-histamine: Chlorpheniramine 0.5mg/kg iV

Treatment of cardiogenic shock:

v Oxygen therapy .

¥ Positive inotropic cardlac suppont if reduced cardiac motility:
»  Dobutamine: 5-20ug/kg/min (dogs) CRI

¥ Cals with hypertrophic cardiomyopathy {not if reduced myocardial contractifity):

#  Calcium channel blocker: 1,75-2.4ma/kg PO TID
»  P-blacker: Propranoloi 0.05-0.1mg/kg iV

Shock and Anaphylaxis



v Ventricular arrhythmias {slow IV}

» Lignocaina 2%: 2mg/kg IV, q10 minutes 1V rapeated up to 8mg/kg, tellowed by 40-801g&kg/min CAl

{cals use at 1716 of dog dose and give slowly)
¥ Diuretic therapy if CHF and pulmonary oedema (not if pericardlal effusion):
» Furosemide: 2-6mg/kg IV (dog). 1-2mg/kg IV (cat) given to effect
v Vasodilator therapy - to raduce afterload
» Sodium nitroprusside; 5-10ug’kg/min IV CRI
» Nitroglycetine paiches

= Traatment of obstructive shock:
¥ |V {luids as per hypovolaemlc shock
v Must relleve obstruction to bieod flow:
» GDV. Relieving gastric distenslon with either the passage ot a stomach tuba or centesis
¥» Tension pneumathorax: Thoracentesis
» Pericardial sffusion. Pericardiocantesis

Shock and Anaphylaxis
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Skeletal Disease

This chapter covers:

v Osteoarihrills

¥ Spinal, elbow, hip and stifle disease

¥" Dilagnosis and managsment

¥ Fracture assessment and classification
See "Radlology” for radiographic features

Ost tis:

Features:

v Dsganerative changes in the joinis typleally in older animals but also seen in younger animals that are
obese, predisposed due fo breed, sustained injury or skeletal abnomality

Clinical signs;

Lameness or limb favouring

Reduced mobllity, especially after laying down for a period of time or during cold weather

Reduced activity lavels

Difficulty ralsing up, walking up stairs

Paln on palpation or manipulation of limbs

Difterentiat dlagnosgis:

v Diagnosls of arthritis Is important as it enables institullon of appropriate therapy and help eliminate
other causes of pain;

» Neoplasia
Soft tissue damage
Fracture/dislocation
ocp
» Osteomyslitl, joint Inflammation/sepsisfimmune mediated disease
* Dlagnostica: )
¥ General physical examination: Including palpation and flexion and extension of joints
» Pain and swollen inflamed joints and reduced range of mation
¥ Radlographs: Secondary bony change e.g. osteophyte formation
¥ Rasponse to pain relief medication and antl-Infiammatorles

¥ Haematalogy, blochemisiry and urinalysis: Assess pallent’s sultabllity for pain madication (a g renal
function) and systemic involvement

¥ Jolnt fluld analysis: Normal to Increased volume, macruphagas may be promlnant fow neuirophl]a

AN N NN
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' Follow-up:

" ¥ Fapeat biochemistry and urinalysis svary 8 months lu monitor kicney function it on chronic anll-
Inflammatory therapy .

* ‘Freatment options:

v Multi-modal therapy is mora effectiva than single moda1 therapy
¥ A combination of the options balow tailored to the particular petient and the client's funds
¥ Fast acting treatment modalities for mild to moderata pain;

#» NSAIDs

#  Tramadol up to Smg/kg BID-TID, can use as an “escape drug", beware of constigation

¥ Fast acting treatment modalities for severe chronlc pain, L.e. when uncontrolied with NSAli.'Ja
and Tramadal combination:

> NMDA-antagonists: Help reduce CNS wind-up (hypersensitivity to pain) due to ghronlc pain:
* Amantadine 1-dmg/kg FO QID

o Can uge 10 bring chranic pain under control {2 — 4 weeks) but may need to be on
indaefinitely, use in conjunction with other analgesics

* Gabapentin 3-5mgfkg PO SID-BID but up to 10mg/kg
o For significant pain, increase dose In 2 week intervals until gocd palin relief

Skeletal D]saﬁse
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>

Oploids:

= Methadone, fentanyl patch, buprenorphine

Cofticosterolds:

s Intra-arficular injections of long acting corficostercids - last choice (can cause diabetes)
o Must look at jeint fluid under micrescops If infectious/>10% neutrophills do not inject

v Slower acting treatment modalities:

»

Welght loss:
= Veryimportant, can aHer the clinical picture dramaticaly
Sensible exercise:
« Very important, maintain muscutar support of the joints
« Rsgular low intansity exerclse, hydrotherapy
Disease Modifying Ostecarthritls Drugs;
+ Pentosan polysulfate sodlum
+ Loading phasa than a maintenance phase:
o [Increase cartilage production, increase volume and quality of synovial fluld
Nulraceuticais:
+ Glucosamine and chondroitin. Has a 4 week loading phase then & maintenance phase:
o Example dosages: Dogs: 15-30mg/kg/day, Cats: 300mg/day
o Provides the building blocks for cartitage repair
« Omaega 3 falty acids:
o 20mghkg PO SID
+ FEicosapentaenoic acld (EPA): Helps reduce inflammation
o Fish oils and joint diels
Diat:
« EPA containing diets “joint diets”, should see effect within 2 months
Acupunciura
Othen

+ Physiotherapy: Slow manipulation of joinis to relax stiff muscles and gentle kneading of
musgles combined with warm wet towels/hot water botile to Impiove circulation
+ Elevate iood bowel

» Sldeless kitty litter frays: If can't get into Kilty litter

« Presentations:

» Acute presentation AND chronle low-grade presentation:

v Rescue treatment requlred to alleviate paln and reduce inflammation whilst longer tarm therapy s
instituted and given tima to work:

>
»
>

NSAIDs +/- tramadol up to 5mg/kg BID-TID
Start pentosan polysulfate sodivm and nutraceuticals
Rest then senslble exercise and waight loss

v Chronic low-grade [ntermitiant preseniation:

v Rescus treatmant Is not generally raquired, long term therapy is instituted and uswally sufficlent to keep
comfortable:

>
>
»

Start pentosan pofysuliate sadium and nutraceuticals

Rest then sensible exerclse and waight loss

NSAIDs +/- tramadal up to 5mykg BID-TID

+  When naeded i.e. intermittent pulse therapy when presents lame or uncomiortabla

s In anticlpation of high amounts of agtivity i.e. going to the beach, give NSAIDs the day before,
the day of and the day after going to the beach

Skeleta] Disease
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Spina| Disegse;

* Differentlals for spinal pain: See also “Neurological Diseass®

Inflammatory CNS disorders (see previous pages)

Dlscospondylitis

Vertebral matformation

Palyarthritls or oslacarthritis of joint facets

Intarvertebrat disc disease

Caudal cervical spondylomyelopathy (Wobblar syndrome)

Cauda equine syndrome {Lumbosacral stenosis)

Neoplasia

Vascular: Fibrocanilaginous smboli, Infarct

Trauma: Fracture/luxation

Polyradiculonauritis (idiopathic immune mediated) inflammation of spinal nerve roots
Parasitic migration: e.g. Anglostrongylus cantonensis causing eosinophilic menlngltls

A N N . L N N N NN

s Localising site of damage:

Segments: ) Functions:

= UMN to all limbs

Cervical C1-C8 = Urinary incontinence

« LMN to foralimb and UMN 1o hindfimbs
* Homer's syndreme
* Root signature

Cervicothoracle C6-T2
Brachlal plexus

* UMN to hindlimbs
Thoracolumbar T3-L3 * Urinary incontinence {UMN bladder)

* Schiff Sherrington posture - rigld extenslon of forelimb and
flaceld paralysis of hindlimbs

* LMN loss o hindlimbs

Lumbosacral L4-S3 | » Loss of perinsal reflexes/sansation
Lumbosacral plexus * Urinary and faecal Incontinence (LMN bladder)
= Root signature

Y WY VYYD

= Nommal all limbs
. * Loss of sciatic function
* Loss of parinea! raflaxes/sensation

Sacral $1-83

* Depth of damage and prognosis:

Loss Of: Depth of damage: | . Prognosis:
Propricception » Superlicial o * Good
Voluntary motor » Superficlal : v Fair
Above and cutaneous paln = Middle . * Moderata
" Above and deep pain « Doep 1 Pooy

. neiples of spinal d
* Diagnosis:
¥ Physical and neurologlcal examination
¥ Radiographs: -
. # Plaln radiographs: Narrowing of iVD spaca, tiling of vertebrae
- ¥ Myelogram: To identify site of compression
¥ CSFtap and

v Advanced Imagery e.g. CT / MRI .
Skeletal Disease




' Management:
v Medical managemaent:
» Can be trialled for patients with miid proprioceptive deficits, weakness, ataxia:
«  Sirict rest (cage confinement)
+ Pain refief combinatlon of anlizinflammatories and opicids
= Supportive care:
o +-Bladder expression
o Physiotherapy
v Surgery:
» i sevare neurcloglcal dsficits (no deep paln), repeat episodes, fallure to manage conservatively

Spegcific condltions;
 |ntervertebrgl di se (IVDD):
x Pathophysiology:
v Type 1: Chondrold metaplasla
» Sea [n young to middle aged 2-7 years
In chendrodystrophic breeds, changes in the IVD causa it to become less shock absorbent

Sudden extruslon of nuclear dis¢ material through a ruplured darsal annulus, usually triggered by
an acute svent, but is predisposed to by chronle changes affecting the IVD

» Can get IVD mineralisation
» Hanzen type | disc protruslon; High velocity large mass

v Type 2: Fibrold metaplasia
> Age related change seen when older. See In older animals 8-10ysars
» Progressive fibroid changes in the VD causa the nucleus to become mare soft feading bulging but

no release of disc material
» Rarsly get IVD mineralisation
» Hansen type Il disc protrusion: Low velocity small mass
s Cervical disc disease:

v Fealuras:
» Type I Dachshunds, poodies, beagles, spaniels
¥ Typa ii: Doberman pinschers
» Most commonly at C2-C4

v Clinical signs:
¥ Sevare neck pain and altered stiff galt
> Lower head carriage and neck guarding
» Muscle spasm of neck and shoulder muscles
»

Forellmb root signature pain: Neuropathic pain In a limb caused by compression of nerve rects to
the affected limb, indicates C4-C7 |sslon

» Can get paresls and paralysls, worse in hindlimbs and can be unilateral in foralimbs
v See above for diagnosis and treatment
Thoracolumbar disc disease:
¥ Fealures:

» Most common cause of Intarventebral disc disease (80%)

> Most common at T11-12
¥ Clinical signs:

» Neck and back pain

» Rigkl back wilh "saw horse” appearance

» Hindlimb paresis with aliared proprioception

¥+ Urinary incaontinence;

»  UMN: Firm, hard to express, LMN: Sofl, easy to express
v See above for diagnosis and treatment
Skelotal Dissase
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» Pathophysiology:
¥ Compression of the spinal nerve roots at the cauda equine region usually the Iumbosacral joint (L7.31)
duse to stenosis of spinal canal or narva root canal either due to bony or soft tissue changes:
» L4 vertebrae houses L5-L7 spinal segments
» L5 vertebrae houses $1-53 spinal segmants
» L6 vertsbrae houses coccygeal spinal segments
* Clinicat signs:
v Lumbosacral pain :
v Hindlimb weakness: Slow to rise, does not want to jump or go up stairs
v Tail pain, weakness, paralysis
v +/- Incontinence: Urinary or faecal incontinence +/- LMN bladder
« Diagnostica: See previous page
¥ Hadiographs +/ myelogram:
» Narrowing of lhe intervertebral disc space
# Veniral spondylosis: If prasant then likely to ba clinicalty relevam if consistent clinlcal signs (but )
require further diagnostics)

» Cau arvical spondylomyelopathy {Wobbler syndrome):
« Pathophysiology:
¥ Compression of the spinal cord and spinal nerve rools typically at C4-5, C6-6, C6.7
v Usually seen in large dogs - Doberman pinschers, Graat Danes, Rottweiler, Paodles
¥ Gan dus to one or a combination of:
% Congenital osseous maliormation — Great Canes
+  Malfogmation and malariculation of the vertelrae and articular facels
» Cervical vertabral instabiiity and vertebral tipping — Dobermans
= Malposition of the vertebra caudal to the affected disc
# Thickening of the ligamentum flavum and disc protrusions ~ Great Danes
« Thickening of the soft tissue structures leads to compression
= Clinical signe:
¥ Progressive davelopment of cervical pain leading to paresls and ataxia of the hindfimbs but usually
narmal forelimbs, can pragress to telraparesis and proprioceptiva deficits :
¥ Cervical paln and guarding, towared head carriage - . . s
- Dlagnostics: See above ' el
¥ Radiographs and myslogram:
®  Narrowing or wedging of the Intervertebral disc space, vaitebral tipping C4- c7
# Vanal spondylosis: If present then likely to be clinlcally ralevant if conslstent clinical signs {but-'
raquire further diagnostics)

= Discospongdylitis:
* Pathophysiclogy:
¥ Infection of the intervertebral dise: Either dua to bacleria or fungi {female German Shapherds) .

¥ Staphylococcus spp s tha most commonly isolated organism
¥ Usuallylarge dogs especially German Shepherds
* Clinical signs:
¥ Neck or hack pain
¥ Lameness and altered gait
v Lelhargy, Inappetance and pyrexia

Skeleta! Disease
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Diagnostics:

v Radiographs:
» Lysls of vertebrae and end plates and sclerosis of adjacent bone
% Narrowing of the intervertabral disc space due to collapse
» +/-Ventral spondylosls

v CSF tap, blood and urine culture

Treatment:

v Long term antifungals or antibiotics several months

Elbow digease:
Causes:
v Elbow incongruity (developmental malaniculation)
v Osteochondrosis dissacans of medlal humeral condyle
v Ununiled anconeal process (UAP})
¥ Fragmentad medial coronoid process (FCP)
Signatment:
v Youny, usually 4-8 months old {can be later 2-3 years)
¥ Largs to glant breed
¥ Male > famala
Clinical signs:
¥ Foralimb lameness
v Worse with strenuous exarcise or after rest
¥ May be bilateral
Physical examination findings:
¥ Reduced range of motion
v Effusion palpable between aplcondyles and olegranon
¥ 4/ Crepitus
¥ +/- Penarticular thickening
Diagnostics:
¥ RAadiographs:
¥» Both elbows
» 3standard views:
« Ralaxed mediolatarai view with an inside angle of approximately 120°
« Flexed madiolaterat view with an inside angle of 45%
+ Craniocaudal view
¥ Other views:
+ Craniocaudal view with 15° pronation (highlights madial ceroneid process)
¢ 90°floxed lateral ~ best for assessing elbow incongruity
¥ Advanced imagery: CT/MRI

Elbow incongruity {devefopmental malarticulation):
Pathophysiology:

¥ Due to uneven growth between the radius and the ulna
¥ Physeal trauma or congenital disease

v Increase pressure on the medial coronoid process, anconeal process and medial condyla of the
hurnarus, potentially leading to:

¥ Ununited anconeal process (UAP)
» Fragmented medial coronoid process (FCP)

Skeletal Disease
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Osteochondros|s disseca edial humeral cond'
Pathophyslology:

v Disturbance In endochondral ossification leads to the retention of apiphyseal cartllage, waakness In lhe
subchondral bons leading causing a dissecting flap of articular carilage and secondary inflammatory
joint changes

¥ Possible causss; Hareditary, trauma, rapld growth, ischasmia, nutrition
Specific features:
v - Valgus of the carpus

¥ Paln on deep palpation over the medial collateral ligament or by stressing the Higament by flexing the '
carpus 80 degrees ‘and rotating the foot laterally

Radlographie features:
¥ Radiolucent defect on the medial humeral condyle
v Secondary osleparthitic change
Treatment:
v Consarvative:
# 1 diagnosed early (<6 months} may respond to conservative therapy
»  Strict rest, physical Iherapy
# NSAIDs, pentosan polysulfate sodium and glucosamine and chendroitin sulphate
»  Waight reduction
¥ Surgery:
» flame after 7 months of age may banefit from surgery, can speed recovery and minimise
development of ostacarthritis
» Older animals with signiflcant osteoarthritis, surgery may be unrewarding

Unupited anconas! process:

" Pathophyslology:

v" Failure of osseous unlon between the anconaeus and the proximal ulnar metaphysis by 20 weeks of
age, larger dogs may take up to 24 weeks

v Possible causes: OCD lesion, trauma (hyperextension}, developmental joint Incongrulty (short urna,'
alliptical trochtea notch)

¥ Can have concurrent FCP
Specific features:
¥ Front paws point [aterally and glbows abducted
¥ +/- Pain over the anconsal process with the elbow in flexion with deep digitat flexion
Radiographic features:
¥ Best visuallsed on texed fateral view :
v Separation hetween anconaeus and uina can be seen +/- osleoanhrrtic changes
Treatment:
v Conservative:
»  Weaight reductian, strict rest, physical therapy
> NSAIDs, pentosan potysullate sodium and glucosamine and chendroltin sulphate
¥ Surgery: Indicated If not firmly attached (l.e. anchored with cartilage) or completely loose

tation o corgnold process:
Pathophysiology:
¥ Fragmentation of the medical coronold process

v ' Poesible causes: OCD leslon, trauma (hyperextanslun) developmental Joint Incongruity (short radius, - )
eliptieal trochtea notch)

Specific features:
¥ Usually older, 8-10 menths old but up to 3 years
¥ Front paws point laterally and elbows adducted
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v Painful espacially on external rotation of the paw with the elbow in hyperextension also palnful over the
maedical collateral ligament

v Diagnosls of excluslon, rule out UAP and QCD

Radiegraphic features: Only moderate to severe cases

¥ +/- Secondary ostecarthritic changes, assoclated with the mediaf coronold process and anconaal
process .

v /- Sclerosis of the trochlear notch
v +/- Abnormal contour or lack of visualisation of the medial coronold process
Treatment:
¥ Conservaliva:
» Strict rest, physical therapy
» NSAIDs, pentosan polysulfate sodium and glucosamine and chondroitin sufphate
»  Welght reduction
v Surgery:
» Surgeryis reatment of choice for most young dogs without advanced ostecarthritis

Hip Disease;
Causes!
v Avascular necrosls
v Hip dysplasia
v Dislocation
v Femoral capital physea! fractures
See "Radiology” for radiographlc featuses

Avascular neg| aka L eqgg-cal ithes diseage:
Pathophysiclogy:

¥ Young, usually <10 months, small breed dogs

v Progressive lameness, usually unilateral but can be bilateral

v Trabecular bona af the femaral head dagenerates and collapses on Hsalf leading to lamenass and
secondary degeneralive changes in the joint

¥ Radiographic signs:
» Lack of head congruence
> Lack of parallglism betwesn head and acstabula and squaring of the lemoral head
¥ Thickening of the neck of the femur
» Secondary arthritic changes
Treatment:
¥ Pain rellef (NSAIDs) and strict rest, until surgery
v Femoral head ostectomy {definitive)
¥ Phystotherapy

Hip dysplasia:

Pathophysiology:

v Abnomal developrsnt and conflrmation of the coxofemoral joint, leading to the development of
secondary degenerative joint changes

v Usually large bread dogs, especially Labradors, Golden Retrievers, Rottwsilers, German Shephards
v Rapld growth and weight galn can lsad to earfier and more severe expression
Diagnostics:
¥ Tests: Ortolanl laxity test
¥ Radiographs:
% Lack of head congrusnce batwean the femoral head and acetabulum
% Femoral head squaring, femoral neck thickening, secondary dagenarative joint changes

Skeletal Disease
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= Treatment:

» Clinical slgns:

¥ Medical;
»  Paln reliet (NSAIDs) +/- oploids (Tramadol)
» Sirict rest
»  Waight [oss
¥» Physiotherapy and hydrotherapy to maintain joint movement and muscle tohe
» Chondroprotective agents: -
¢ Pentosan polysuifate sedium: Weeldy for 4 weeks then monthly for 3 monﬂm
*  Glucosamine and chondroilin sulphate
¥ Surglcak
» Proceduras performed in young dogs to imprave hip siructure and joint congruency:
* Juvenile publc symphysiodesis;
o Arificlal premature fuslon of the publc symphysis
<] Mlusl be parformad early for maximum eftect <4-5 months but can be ditficult to assess the
jolnt
* Tripla pelvic ostectomy:
o Dogs younger than 12 monlhs with no dagenerative jolnt diseage
» Procedure peronmed in older dugs as salvage procedures:
* Femoral head ostectomy:
o Bestif doga under 20kg
o Improved outcome if limb use is encouraged combined with active physlotherapy
* Dorsal acetabular neursciomy: .
o Desangitisatlon of the coxofemaoral joint by cutling sensary nerve supply (Cranfal gluteal
nefsve)
o Sensation can return over tima
» Total joint replacemant
Hip dislocation;
Pathaphyslotogy:

» Craniodorsal dislocation is significantly more common compared to caudoventral
» Seen typically In mature dogs, usually dus to fraumatic injury

» Actute onset non-walight bearing lameness

»

Aftacted limb Is held off the ground, usually toe peint in

¥ Leg langth discrepancy, distance between greater trochanter and ischium is greater if hip forwarﬂ
Dlagnosls. . .

»

Radiographs (lateral and ventrodorsal views}

Treatmeant;
» Closed reduction:

«  The more easily the imb re-luxates the less likely it will remaln stable once reduced

* &  Place imb in an Ehmer gling to allow for join to hieal, place tor at least 2-3 weeks

*  Repeal radlographs aftar placing a sling to ensure the hip Is corractly raduced
* Limb may luxate again :

> Open reduction:

*  Surgical reduction, for limbs that easlly re- quate

¢ Numerous tachniques and seme used In combinatlon e.g. Toggle-pin fixation, capsular repalr
temoral head ostectomy stc.
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Stifis Diseags:

Causes:

v Cranlal cruciate ligament rupture

v Patefla luxation

v Osteochondrosis dissecans of the femoral condyle (not covered)
Sae “Radlology” for radiographlo features

Cranial cruclate [lgament rupture:

Pathophyslology:

v Loss of support results in the tibla moving cranially {in relation to the femur}

v Commonly medial meniscus is damages as wall

¥ Partlal tears are common, and are a common cause of chronic lameness without instabllity

v Rupture can oocur acutely due to increased aclivity, or progressively ovel time due to degensration
leading weaknoss

Clinical signs:

v Acute cnset non-weight bearing lameness with tos out

¥ Chronlc Intermittent lameness, then sudden lameness

Dlagnosls:

v Orhopaedic exam:
» Cranlal drawar test: Best done undar anaesthesia or heavy sedation
» Tiblal thrust: Bast done under anaesthesia or heavy sedatlon

» Joint efiuslon

»

Chronle changas fnclude perlarticular thickening on the medial aspect of the tiblal head, muscle
atraphy and reduced ranga of motion

v Radiographs:

» Joint effusion, +/- osteophytosis {if chronic)
Treatment:
¥ See lable below to help decision making process
v Congervallve:

» <5kg can trial conservative therapy, 50% return to normal activity after 6 months
Strict rest 1-2 months
Physfotharapy to maintaln range of motion
Anti-inflammatories
Chondroproteclive agents:
+ Pentosan polysulfate sodium: Weekly Injections for 4 weeks
« Glucosamine and chondroitin sulphate: Dally supplementation
v Surgical:

> Return to nomal function faster

¥» Reduced pragrassion of deganerativa joint dissasa

» Lateral stabillsation technigue:
+ De Angells suture - mimlics cranial cnclate function
Osteotomles: Tibial plateau levelling technlquas +/- tiblal crest advancement
+ Tiblal plateau levalling osteotomy (TPLO)
» Triple tiblal ostectomy (TTQ)
+ Tiblal wedge ostectomy (TWO)

v

Y Vv Yy

v
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Da Angells: Osteotomiss:
Features: * Simple surgery = Complicated procedure
| » Simple equipment = Need spaclal equipment”
* Relatively inexpensive « Coslly
Suitabliity: | * Pogs less than 20kg » Any breed
s Minimal degenerativa Joint disease = Any size
| = Minimal tiblal slopa = Any tiblal stopa
* Any degree of degenerative joint
disease
Outcome: = Reduces craniak drawer signs but tibfal * Reduces tiblal thrust but not

thrust not as much
= Can rupture the suture in larger or vary
aclive dogs

* Reduced pregression of degenerative
Joint diseasa compared to conservative

cranial drawar sign as much
* Reduced progression of
degeneralive joint disease
+ Faster relum to weight bearing
+ Better long term outcome and

but not as good as osteotomy function

« Patells luxation:
* Pathophysiology:

v

A S VY

Displacament of the patslia:

» Small breeds most commonly medially, large breeds laterally
Usually middle-aged small breed dogs

Can have concurrent cranial cruciate rupture
Prograessive disease, can get worse with age
Due to a8 combination of bone deformifles:
Lateral rotation and bowing of femur
Femoral epiphyseal dysplasia

Shallow trochlear groove

Hypoplasla of medlal trochlear ridgs

Tiblal tubsrosity displaced medially
Proximal tiblal epiphyseal dysplasia
Medlal torsion and bowing of proximal tibla

YV VYVYVYYY

» Clinleal signs:

'
v
v

Intermittent sklpping or lag locking
+/- Bowed lagged (genu varum)
+- Lameness

* Dlagnostics:

v

Physical examination: .
» Palpable’luxation of the patella on flexion of the lag
» Assess for concurrent cruclate ruplure

v Radlography:

» Not required for dlagnosis, but can be used to delermine sevarity or presence of concurrant
diseasa

Skeletal Disease



v Grading:
» Based upon position of patella, how mobile it is, degrae of bony deformity

« Treatment:

Grade: Palpabls abnormalities:

= Hyparmobile

= Immediately returns after displacement
= Minimal tiblal tuberesity deviation

= Asymptomalle

= Luxates when walking

= Relocates with extension of stifla

H = Tibial tuberosity is deviated up to 30 degrees medially
= Mildly bow legged

*« Intermittent non-weight bearing

= Luxated most of time

= Requires digital pressure to reduce but luxates immediately
| = Tibial tuberosity is deviated up to 60 degrees madially

* Moderate bow legged +/- flexed stifles

. Frequently non-weight bearing

* Permanently luxated

* Unable to be reduced with digital prassure

» Tibial tubsrosity is devlated »60 dagreas medially
= Severa bow legged and flexed stifle

v Conservative:

» Grade 1, without lameness
» Monitor every & months, surgery it increases in grade
» Painrelief: NSAIDs +/- tramadol up to Smg/kg BID-TID
» Sirict rest
» Welght loss
¥» Physlotherapy and hydrotherapy to maintain joint movement and muscle tone
» Chondroprotective agents:
s Pantosan polysultate sodium: Weskly injections for 4 weeks
+ Glucosamine and chendroitin sulphats: Daily supplementation
¥ Surglcal:
» Combination of a number of the following technigues
» Soft lissue reconstruction:
« Grada 1 and used in all other grades with another technique
» Lateral joint capsule and fascia lata imbrications: Tightening of the lateral joint capsule o
reduce madlal movement
s /- Meadlal releasing desmotomy: Reduce tension on the patella on the medlal slde
> Bone reconstruction:

Grades 2-4
Sulcoplasty: Deepening of the trochlaar greove by removing bone
Chondroplasty: Despening of the trochlear groove by cartilage, only if less than § month old

Tibial tuberosity translocation: Transposition of the patella ligament insertion so that it runs in
line with the trochlear groove

+/- Corractive ostastomy of femur/ tibia: Only when severe bone deformity

Skeletal Disease
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Fracture asssssment:
General physical examination: ’
¥ Assess the palient's stability and stabllise accordingly:
» Commenca oxygen therapy
» Commence IV flulds for shock
» Administer pain relef
> Stop any obvious bleeding - -
v Assess for slgns of trauma to the vital areas such as the chast, abdomen and cemral nervous syslern
v Assess soft tissue Injuries:
» Lavage and place temporary moist sterile dressings until able to definiiively assess
» Administer IV antiblotics
Diagnostica:
¥ Hasmatology, biochemistry, blood gas: Assessment of systemic compromise
v Radiographs:
» Thoracic: Assess for pulmonary contusions, fractures, diaphragmatic hernla, pleural dlsease
» General fracture assessmeant
¥ Abdominal ultrasound: Free abdominal fluid, uroabdomen, haemabdomen, pleural effusion
Principles of fracture repalr:
¥ Debridement: Only canservative debridement of bones, ligaments and tendons
v Appropriate reduction of the fracture, accurate anatomical alignment and stablllsation
¥ Minimise soft tissue trauma and ensure accurate aseptic technique
Principles of fracture heating needs:
v Provislon of adequate blood supply
¥ Elimination of overwhelming infection
v. Accurate anatomical alignment and sfabilisation

Classification of fractures:
¥ Accarding to type of fracture;
» Pathologicalnon-pathological:

+ Pathological fractures are assoclated with ragions of bone waakness, i.e. Lysis secondary o
naoplasia or nutrition

¥ According to stabifity stable/unsiable
¥ According to accompanying wound;

» Closed fracture; If there Is associated skin trauma even i not full thickness then 1raat as an open r
fracture

_¥ Open fracture
v" According to the extent of bone damage:
» Complete fractures, incomplete
¥ According to the directlon of the fracture:
¥ Transverse, oblique, spiral, comminuted
¥ According to the locatlon of the fracture:
» Dlaphyseal: Proximal, midshaft and distal thirds
» Metaphyseal
» Epiphyseal
» Physeal fracture: Possible premalure growth place closure and bone growth defomity -
» Salter—Harris classification of physeat fractures, see “Radiology™
v According to fracture displacement:
» Displaced and non-displaced

Skeletal Disease .
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= This chapter covers:

Toxicology

¥ Common toxing, clinical signs and organ systems affected

v Management of an Intoxication

Clinlca) Sign:

Possible Intoxicants:

» Selzures:

Cane toad

Organophosphate /Carbamale
Meataldehyds

Synthetic pyrethreids
Strychnine

Mycetoxins

Yeslerday, today and tomomow {Brunfelsia spp.)
Tabacco

Duranta eracta

Lead

Cyanobacteria

Chocolate

Cycads

s Tramora:

Cana toad

Organophosphate / Carbamata

Synthetic pyrelhroids

Tremorganic mycotoxin

Macrocyclic lacione anthelmintic

Tobacco

Yesterday taday and tomormow {Brunfeisia spp.}
GCannabis

Macadamia nuts

= Depression:

Lead
Cannabis

* Paresis or paralyais:

Botulism

Clguatoxin

Talrodotoxin

Macadamia {due lo polyarthiitis}

* Hyperaesthesia:

Chacolate
Tobacco

= Hypersalivation:

Cane toad

Family Araceae (arum famlly}
Organophosphale/Carbamate
Synthatic pyrethioids

Duranta sracla

Tobacco

Macrocyclle lactons anthalmintic

= Hepatotoxicity:

Paracatamel {cats)
Aflatoxing
CyGads

= Hasmolysis and or
Haemogloblnuria:

Paragelamal {cals)
Qnions and garic
Snake envenomation
Lead

« Coagulopathy:

Anti-coagulant rodenticldes
Adlatoxins {dus to liver failure)
Cycad seods

= Renal fallure:

Ethylane glycol
Grapas
Lilles

Toxlcology
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» Common Poisons:

Famliy Araceae (arum family):

= Dieffenbachla spp. (dumb cane}

= Zantedeschia spp. {arum iy, calla Hy)
s Alocasia brisbanensis {cunjevol)

= Monstera deliclosa (Oxalate raphide crystals)

Organs systems:
« Cral Imitation

Clinical Signs: .

= Congestion +/- swelling of buccal
mucosafongue

= Excessiva sallvation/ droaling

= Pain reactions {e.g. pawing at mouth)

Avocade (Persea Amaricana):
= Parsin

Organs systems:
» Resplratory
» Gastrointestinal

Cilnlcal Signs:

= Dyspnea and coughing
» Head and nack swslling
« Brlsket cedema

Cannabis;
* 5igns may persist up to 48 hours

s 4/- Sudden death

Organs systems:
= Neurological

Clinical Signa:

= Deprassion but rapid arousal
» Ataxla

* Incoordination

= /- Hallucinations

= - Tramars

» +/- Vornling

Cane toad:

Organs systems:
* Gastrolntestinal
« Cardlac

= Naurglogical

Clinical Signs:
» Hypersalivation and vomiting
= Buccal mucosa hyperasmia
= Dysrhythmia:
» Bradycardia
¥ .Tachycardia
* Ataxla
« Talany and selzures

Carbamate (snail bait) and Organophosphate (Insecticldes): -
= Due o acstylcholing esterase Inhibition —+ t Parasympathetic tone

Organs systems:
* Neurologicai: 1 Parasympathetic tone

Clinical Signs:

« Hypersalivatlon

* Vomiting

= Diarhtea

= Bradycardia .
= Dyspnoea (pulmonary cedema)

| » wiosis
1 = Muscte tremors and tetany
. = Paralysls
Ly = Baizures
1
1
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Chocolate:

« Thaobromine (part of the methylxanthines toxins)

Organs systems:
» Gastrointastinal

Clinical Signs:
+ Vomiting

» Raspiratory « Hyperthermia
» Neurological ) + Hyperexcitability
» Tachycardia/pnoea
TOXIC DOSE: = Muscle rigldity and hypermaflexia
Type: Dose; * Ataxia
Milk 50gmH0kg_ » Seizures
Dark 20gmA 0k = Can lead o cardiac failure if severe
Cooking SgmA0kg
Ciguatoxin

= Tropical fish polsoning {Tetrodotoxin)

Qrgans systems:
= Gastrointestinal
« Neuralogical

Clinlcal Sigrs:

= Musele and joint pain
* Yomiting

» Diarthoea

« Weaknass

» Paresis to paralysis

Cycad seeds {Cycas revolula):
= All parts are toxic

Organs systems:
» Hepatic

* Gastrointeslinal
= Coagulation

Clinical Signs!

= Inappatance

* Yomiting within couple hours

« Diarrhocea can be haamarrhagic
= Abdominal pain

* Bleeding
* Alaxia
s Seizures
Cyanobacteria:
Organs gystems: Clinical Signs:
» Gastrointestinal « Vomiting and diarthea (minutes}
= Hepatlc » Abdominal pain
» Renal * Neurclogical signs (minutes to hours after

= Neurological

eXpOsUra);

# Salivation

» Weakness/ataxia
> Dyspnea

» Seizures

» Coma

Duranta erecta:
= Golden dewdiop, pigeonbeiry, skyllower

Organs systems:
= Gastrointestinal
» Neurological

Clinical Slgns:

Deprassion (drowsiness, drocped ayelids)
Hypersalivation

Bradycardia

Melaena

Seizures

+- Coma

Toxlcology
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Ethylens glycol:
» Anti-freeze, cold packs
Organs systems: Clinical Signs:
« Neurological = Depression and stuper 30 minutes
= (astrointestinal = Ataxla and paresis
* Renal = Anorexia
= Voriting
« Polyuriaipolydipsia
= Anuria 12-72 hours
s Seizures
Grapes {Vilis vinifera):

Organs systems:
« Gastrointestinal
* Renal

« TOXIC DOSE

~ Reparted 20gm/kg grapes BUT varies significantly
between individuals

# Amg/ky raisins

Clinical Signs:

* Vomiting

= Diarrhoea

» Ansrexia

* Abdominal pain
= +- Polydipsia
= Anuria

Lead:

v Paint {renovations), batteries

Qrgans systems: Clinical Signe:

* Gastrointestinal « Vomiting/diarhoea

» Neurological * Altered behaviour — hyperaesthesia -

» Haematological

= Ataxia and tremors
s Saeizures
= Blindness
« Anaemia

Litles (Lifum spp.):
* All paits are toxic

» Cats are most sensitive progress to renal failure, dogs primarily gastrointestinal signs

Organs systems: Ciinfcal Signs:
» Gaslrointestinal * Lethargy and depression
» Renal = \omiting

"= Anorexia

« Palyuria

=’ Anuria - 24-48 hours
Macadamia; B <

Organs systems:

« Musculoskeletal {polyarthritis)
= Gaslrointestinal

= Neurological

TOXIC DOSE:
« Average 4gmikg
= 520 kernels for a 10 kg dog

Clinical Signs:

* Depression

= Vomiting

« Hyperthermia

= +/- Joint pain and swelllng

= Posterior paresis

» Ataxia and muscle tremors — 12 hours

Toxlcology




Macrocycllc lactone anthelmintic:
= Anthelmintic and Insecticlde/acariclde

s Preparations 8.g. any preparation ending with "ectin” 8.¢. lvammectin

«_Collies and Okd English Sheepdogs Increased sensitivity

Organs systems: Clinical Slgns:
= Neurological . = Hyparsallvation
« Ataxia
* Tremorg
« Diarrhoea
« Blindness
Mpetaldehyde:
» Snall baits
Organs systems: Clinleal Slgns:

» Neuralogical
» Musculoskelstal
= Cardiovascular

= Tachycardia

» Hyperthermia

= Afaxia

» Muscle tremors

« Hyper-axcitabllity
= Nystagmus (cats)

= Saizures
Mycotoxins:
* Aflatoxins
= Tremorgenic
Organs systems: Cilnical Signs:
= Aflatoxing: « Aflatoxins:
# Gastrointestinal # Sudden death
#» Hepalic » Anorexia
3 Coagulation » Vomiing
= Tremorgenic: » Jaundice
» Nourological » Liver fallure
» Coagulopathy
= Tremargenlc:
# Panting
> Hyporexcitability
» Ataxa
¥ Muscle tremors
» Hyperthermia
» Salzures

Oleanders (Allamandas):

» Cardiac glycosides

Organs systems:
* Cardiovascular

s Giastrointestinal
* Respiratory

Clinical Signs;
* Sudden death
» Diarrhoea +/- haemorhagic
» Dysrhythmias

» Tachycardia/bradycardia
= Vomiting

- W W W W W W W W W W W %W W W W W W W ww
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Onlons and gadic:
= §-mathylcysteina sulphoxide (SMCO)

Organs systems:
» Haematological — Heinz body formation — haemolysls

TOXIC DOSE:
* Dogs:

# >0.05% of body weight (single dose}

#» >10gm/kg daily over several days — anaemia
« Cats:

> 25gmikg daily over several days — anaemia

Clinical Signs:

* Lathargy

= Anoraxia .
* Pigmenturia - haemoglobinuria
* Palé mucous menibranas -

* Jaundice

Organophosaphates — ses Carbartate loxicity above:

= Due o acetylchollne esterase inhibition — 1 Parasympathetic tone

Paracetamol (cats)
» Acetaminophen

Organs systems:

= Haematological:
» Heinz bedy formation — haemalysis
#» Methasmoglobinasmia

s Hepalic

* Dogs: 70mg/kg
* Cats: 10mg/kg

Clinlcal Signs:

 Lethargy

* Dyspnoea, tachypnoea

* Tachycardia

* Mathaemoglobinaemia

= Pale mucous membranes, cyanosis

* Pigmenturia ~ Haemoglobinura, haematuﬂa,
= Oadema ol face and paws

* Jaundice (in 2-7 days}

Rodenticide: sea "Coagulopathy”

» Reduced vitamin K .— assantial for activation of vitamin K dependant clotting factors

» Can get intoxlcation from eating polsoned rat

Organs systems:
= Coagulation

* +/- Lameness

Clinical Signs: 1-5 days

* Pala musous membranas

= Haematomas

* Dyspnoaa +- haemoplysis

* Haemorrhaging from culs, nose and mouth,
into fasces and urine

Pyrethrolds:
« Cats deficient in hepatic glucuronidation

Organs systems:

Clinical Signs;

* Neurological '« Tremors
* Hypersalivation
» Ataxia
} * Selzures
Tobacco (Nicotlana tabaccum):
* Pant of the methylxanthines toxins
Organs systems: Clinical Signs:
* Gastrointastinal * Vomiting
= Diarrthoea

* Nourological

TOXIC DOSE for a 20 kg dog:
* 1 cigarstie (very sick), 10 cigarettes (dealh)
= No antacids — acids inhibit absorption

* Muscle tremors
* Hypersafivation
* Constricted pupils
= Hyperexcitabillity

* Selzures
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Strychnlns:

Organs systems:
= Meurological

.

Clinlcal Signs:

= Muscle rigidily

= Tetany

= Seizures (litanic) - triggered by stimull
= Mydrasls

Yesterday, taday, tomorrow (Francisla Brunfelsia austrailsj.

» Flowers change from violet to white In a couple days

Organs systems:
+ Gastrointestinal
= Neurological

Clinical Signs;

= Vomiling and diarrhoea

* Ataxia

= Muscle tremor and rigidity
= QOptisthotonus

* Selzures

= Anisocoria and nystagmus

Toxicology
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_g = Managarment of Polsoning:
Telephons i
. Owner protection: = Patient may become aggressive
! « They may bite unintentionally
J Bring down » Raspiratory disiress
Immediately: = Weakness or neurologlcal
» Saevera vomiling
1 = Bleeding
) = Mucgous membrane pallor
L Decontamination: « Qral:
’ » Use a damp rag lo wipe the mouth and gums
B » Avold using hose as can lead to asplration and drowning
: * Ingeation:
4 ¥ Corrosive:
» Dllute with milk or water, do not induce emasis
R » Non-corrosive:
: » Recommend awner to bring down, emesis in velerinary clinic is safer and
R more effective
) « Attempt Induction of amesis, provided that there are no contraindications
o Salt slurry: 3 teaspoons and water
B o Syrup of ipecac: Dogs and cals 2-4m1 PO
[ 3 © Washing soda crystals: Small amount into mouth
2 o Liquid hand washing soapa: 2 teaspoons lnto mouth
» Topleal:
1 3 Owners should protect themselves. trom contact with the toxIn before
: helping their pet animat
l, i » Dry: e.g. Powders
+ Try to dust oft or vacuum
- » Wetl: e.g. Anti-parasite preparations
: » Wash with coplous amounts of water and hand washing soap or shampoo
1; = Ocular: )
» Immediately flush eye for 20 minutes with coplous amounts of clean watel
Other Inastructionas: = Bring any vomited material and any topically applied or ingested producls infe |-
B the clinlc .
i
)
!
§
¥
1
F
Y
i
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B. Emergency assessment of a suspected Intoxication:

Assess and stabilize
vitaf signs:

« See “Cardlopulmonary Resuscitation”
= Airway:
» Provide oxygen supplementation
» Check alnway patency
» Intubate If required +/- ventilation
> +/- Tracheostomy
*» Breathing:
#» + Commenc® manual ventilation
= Cardiovascular:
> Assess heart rate, rhythm and pulses
» Commenca compressions if required
» Place |V catheter
» Administer cardioactive drugs: Adrenaline, atropine
» Administer IV fluids, bolus therapy tifrated to effect
» Drugs:
¥ Neurologleal slgns (seizures):
* Diazepam 0.5m/kg IV can repeat
= Other;
» Assess body temperalure:
* Active cooling/warnming

History:

* Toxir:
» Type, amount, route of expasure
« Clinical signs;
¥» What kind of clinical signs, and for how long?
« Prior lteath lssues
» Concurrent medication

Physical
examination:

» Parform a more thorough physical examination
* Collect blood/urine for diagnostics

Dacontaminate:

* Topical toxic agents:
» Removal of toplcally applied agents e.g. pyrathrolds
» Thorough washing and bathing with mild shampeo or hand washing liquid
= Ingested toxlc agents:
» Emesis Induction:
+ Coptraindications:
o MNeurological derangements or obtunded
o Reduced ability to protact airways from asplration: E.g. Reduced gag
reflex, laryngeal paralysis

o Caustic substances: E.g. Petroleum products (petrol, kerosens,
turpenting), dishwashing tablats, alkaline and acids

s Agents:
o Apomerphine {dogs only): 0.03mgkg IV/IM
o Xylazine (cats) but varable efficacy: 0.4-1mg/kg IM/SC
o Reverse with yohimbine 0.25-06mg/kg IM

» Gastric lavage:

* Life-threatening intoxications e.g. chocolate, snall baits

« When emasls Is contraindicated or has not baen effactive
o Note: Gasiric lavagse Is less effective than emesls

« Contraindicated with hydrocarbons, corrosive substances

* How:
o Anaesthesia and placement of a cufied endotracheal tube
o Measure and mark a large bore tube from nose to last rlb

Toxicology
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o Pass into ossophagus and confim placement

o Lavage warm water up to fOmifkg into tube until mederately distendad
and then repeat untll clear fluid returns

o Administer activated charcoal 1-2gm/g or equivalent-
o Kink tube bsfore ramoval

» Cathartlcs (increase speed of passage through gastrolntesunal tract and -
reduce absorption):

* Sorbitel {usually in combination with activated charcoal).
o Monitor for hypernatraemia and diarrhoea ’

*» Sodlum sulphate (Glauber's salts): Avoldif have CHF

= Magneslum sulphate {(Epsom salts): Avold If have CHF

» Minerat olf (paraffin oil): not vagetabla oil

» ToxIn Immobilization (reduce further toxin absorption):

» Adsorbants:
o Actlvated charcoal at 1-3g/kg every 6 hours:
© Give repeat doses as most loxins undergo enterchepatic recycling
o Combination product with a cathanilc (s.g. Sorbitel} have added beneft |

o NOT useful against small molacules (alcohols, caustle subétancas.
nitrates, patroleum distillates or heavy metals etc, )

» Chelating/precipitating agents:
o Sodlum blearbonate: Iron
o Magnesium sulphate: Lead
o Calcium salte: Fluoride
o Tannle ackd (tea): Alkaloitls — use up to 2 liters of tea for gasiric.lavage

toxin excration:

Specific antidote: = If a specific antidote Is available
* Specific enzyme Inhibitors (e.g. 4-methylpyrazole for ethylene glycol}
= Spaciiic antlbodies {e.g. digitalis)

Detoxification and * Suppott and promote renal axcretion:

# Induce dluresis with iV fluids

* Reduca urinary reabsorplien (urinary calheter) a.g. Chocolate toxicity
= Reduce enterchspatic recycling of toxins:

» Repeat adminlstration of adsorbents such as activated charcoal

Supportive care:

= Malntenance of hydration, normaotansion and normothermia

* Control of cardiovascular derangements o
*» Contral of acid-base derangsmenls o o
* Symptomatic treatment of naurological and gaslrolnteshnal slgns .
* Promotion of nomnal urinary function
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Transfusion Therapy

= This chapter covers:
¥ The types of blood preducts and their Indications
¥ Collection and eross matching
v Administration of blood products and rates
v Transfuslon reactions, clinical signs and how to investigate and treatment

(frozen <6 hours
after collaction,
<3 months old}

Bilood produgts and indications:
= Typas of blo ucts:
Types: Alms: indications:
s [ncrease oxygen carrying capacity | * Anaemia
» Clotling factors {afl) » Thrombocytopsenia
Whole blogd | = Flasma pralein » Coagulopathles
8 hours old) = Platelets: Blood must not be
(< refrigerated and therefore must ba
transfused immediately aftar
cellection
Packed red cells | * Increass oxygen carrying capacity | » Anaemla
(>8 hours old)
*« |ncrease oxygen carrying capacity | = Anaemlia
Sm';do:dhoi’ = Stable clotting factors (Vitamin K | » Ceagulopathy:
dependent) > Antlcoagulant toxic
{<21daysold) |« Plasma proteins (rodenticgide) "ty
= Clotting factors - stable and = No anaemia
unstable * Coagulopathy:
= Plasma proteins » Disseminated intravascutar
Frozen frash coagulation
plasma ¥ Hepatic disease

> Anti-coagulant toxicity
(rodenticide and snake
envenomation)
» vWD and hemophilla
+ Hypoalbuminemia
= Colloid support

Fresh plasma
(<& hours old)

= Clotting factors - stable and
unstable
« Plasma proteins

» Same a8 FFF
» Thromboeytopenia
+ Colloid support

= Platalats
Stored or frozen | * Stable clotting factors (Vitamin K | + No anasmia
plasma dependent} = Coagulopathy:

{frozen »B hours
after collection
OR irozen plasma
»3 months old)

* Plasma proteins

» Anti-coagulant toxicity
(rodenticide)
s Hypoalbuminaemla
s Coltold support

Transfusion Therapy




1
= Indleations for bigod products;
v Red blood ceils:
> PCV <15% or when rapidly drops <20% (15% In cats)

] » PCV <25% and need to do surgery of ahaesthesia

7 ¥ Clinical signs of anaemia:

. + Exercise intolsrance, tachycardfs, tachypnoea, dyspnoea, weakness, hypotension, syncopa

and stupor
. v Flasma:
» Indicated for coagulopathies or Improve coagulation function prior to surgery
2 » If significant clinical haemorrhage: |
» Fresh frozen plasma ¢an be given [n 10mVkg boluses, repeated untll clotting time Improves
1 +»  Or t0m¥kg/r untll reduced hasmorrhage, normalised ACT then reduce to 2-mbkg/ir as a {

maintenance, up to 50mikg/day
¥ it mild bleeding and underlying cause is being treated:

«  Frash frozen plasma can be given in 5-10mbkg boluses, then continued at 2-3mbkghr asa ) {
maintenance .

’_’1 » I no bleeding but need to perdorm surgery:

k + Can adminlster fresh frozen plasma as a bolus 10mlkg ‘
- v Albumin: :

> Low oncotlc pressure and ¢ritlcally il patients

\ » "Note: >10mlkg of plasma s required to increase albumin by 1g/L, providing nefrition Is a more
efficiant. Antificlal collolds can be used to Increase oncotic pressure, but lis use in the prevenllun or
H oedema states has come under question, see "Fluld Therapy"

¥ Platelsts:
" ¥ Thrombocytopenia

» NOTE: Platelat transfusions not typically administered for thrombocytopenia (walt for regencraﬂve
response). 20mlkg of fresh whols blood Increases platalets by <40 x 10*/L, vasopressin can be
used to stimulate bong marrow to release platelets but variable response.

= - Blgodt .
' v Dogs {> 13 types);
» Dogs can have,mora than one blood type

» No natural glicantibadies, 0 f never recaived blood transiusion before cross maiching should not
1 be necessary .

E »  Antibodies form after 5 - 7 days, if second transfuslon donae after & days MUST cross match
) V- Cals (A, B, AB and other):
» Blood typing and cross match
» Type A cals:
*  Most common antigen typs

| 3 +  Havelow levels of naturally occurring anti-B antibedies, if glven type B blood, see a delayed ‘
reaction -

» Type B cats:
s  Have high arounts of anti-A antibodies, If glven 1ype A blood, see acute savere reaction
« Typically, Persians, Himalayans, British shorthairs, Deven, 25% of DSH

» Type AB cats; Can have anyone's blood but can't danate

P
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llectiop and admjnistration;
Donor selection:

v Dogs: Body welght >25Kg, PCV »36%, vaccinated, never recsived blood before, nagative for
heartworm and other Infectious dissases

¥ Cata: Body welght »5kg, PCV >35%, vaccinaled and indoor, never racelved blood before, negative for
FelLV, FIV, mycoplasma fells and toxoplasma

Collection from donor:

v Heavily sedate or anaesthetise donar

¥ Place a jugular catheter, extension set (not in cals)

¥ (an coltect up to 10% of an animal's *blood volume' (blood volume = 80miky in Cats, 30mikg In Dags)
¥ Mix blood with 7.1 ratio with anti-coagutant, i.e. blood:anticoagulant = 7ml; 1m!

¥ As blped is collecting In bag the blood must be mixed

Cross matching “in-house™:

Used to datermina the compatibllity of the donor blood to the reciplent
Recommended for:

¥ Whole blocd and packed red blood cell transfusions

v Allcats

¥ Dagsthathave racsived a blood transfusion befars (or 4 days after thelr first transfusion)
Equipmant needad:

2 x 3mf syringes and needles

2 x 5ml syringes and needles

4 EDTA tubes

Slides

Saline 0.9%

Method:

v Collect 2mis of blood from the donor and recipient and store in two EDTA tubes labaled “donor” and
“reciplent”

v Place EDTA tubas in cenirifuge 1000g for § minutes to separate the plasma from the red blood cells or
leave to stand

v Collect the plasma and place in EDTA tubes again labelled "donor” and "recipient”

¥ Collect 0.2mls of packed rad blood cells and dilute down with 4.8mis of 0.9% saline - labst the syringes
“donor* and “reciplent”

v Label the slides as below:
# Donor control: Determlnes If the cross malch is viable
¥ Racipient control; Determines if the cross match Is viable
» Minor cross match: Determines ff the donor has antibodies to the reciplent red blood cefis
¥ Major cress match: Daterminas If the reciplent has antibodies to the donor red blood cells
v Proceed as foltowing:
» Donor controk Place 1 drop of "donor plasma™ and “denor RBG*® on a slide, gantly mix
» Recipient control: Place 1 drop of “reciplent ptasma® and “reciplent RBC" on a slide, gantly mix
» Minor cioss match: Placa 1 drop of “donor plasma” and “recipient RBC” on a slide, genily mb
» Major cross match: Place 1 diop of “reciplent plasma® and “"donor RBC” on a slide, genlly mix
Intarpratation:
v Gently mix with a clean needle
¥ Aggiutination:
» Seen as clumping of the red blood cells, “bundles of grapes*
» Should ocour within 5 minutes
» If it occurs then add a drap of saline, if It dissipates then it was no? agglutinated
¥ Haemolysis

AR Y
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If either of the conirols agglutinate, then cannot Interpret the cross malch

Cats:

» Type A and B recipients: Both major and minor must be negative

» lttype AB recipient receiving type A blood: Major must be negative but if the minor Is slightly
positive that is expectsd

Dogs:

» Ideally both major and miner cross matches are negative

¥ Or select the donor with tha least postive minor cross maten

|F positlve minor cross match: The bloed is best given as “washed RBC* or packed red blood calls to

remove as much of the plasma as possible

tion od pr it-H
Premadication:
¥ Chiorpheniramine 0.5mgkg M/SC
»  +/- Solu-delia contef 10mg/kg IV
How much:
> PCV after transfusion at least 25-30%
> HAough guide =to Increase PCV by 1 nead 2mlkg of whole blood or 1mVkg of packed RBG

Volume {ml) = Body Wt (kg) x 90 (dogs) or 5 (cats) x (larget PCV — reciplent PCV)
Donor PCY

How ta administer:

» Use a 170um blood fitter, can administer vla peripheral cathetar

# Dilute packed RBC with at laast 100mis of saline

» Avoid Ca+ containing fluids:
»  Run with 0.9% saline or Plasmatyte 148

# To reduce risk of bacterial contamInation should lransfuslon within 4 hours

» Recheck PCV 1 hour post-transfusion

Rate;

> Start slow at' 2mUkg/hr for 15 minutes and monitor for reactions, then progmulvely doubh
the rate until the desired rate is reached .

# Suggested rates:
+ Cardigc disease/tailura: 3mbkghr
«  Normovelemic: Up to 10mbkgiw
«  Hasmorrhagls shock: Can administer blood as'a bolus al 5-10mlkg iV repeat it neeessanr

Transafusion reaetlong;

Clinical signs:
> Collapse and shock: Pale mucous membranas, slow capillary refil time, hypotension, lachycardla

v v

Acute Immunologlcal reactlons {<6 hours post-transfusion):

»  Intravascular haemolysis: Can lead to SIRS and DIC, renal fallure

»  Anaphylactlc reactions: Collapse and shock

*  Acute lung Injury: Resplratory distress, bllateral pulmonary infiltrates and hypoxaemla
*  Urlcarla: Due to release of histamIne stimulated by madlators in donor plasma

»  Acute non-immunological reactions:

*  Old/damaged RBC's: 1 K+, t ammonia, t M+ ions —+ hyperkalaemia, encephalopathy, acidosis

« Bacteria contamination

Transfusion Therapy
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» Citrate toxicity: Leads to hypocalcaemia, see vomiting, tremors, selzures

+ Volume overload: Tachypnoea, jugular distenslon/pulses, watery nasal discharge, pulmonary
disease

» Delayed immunelogical reactions:
+ Haemdlysis
» Delayed lung injury (6-96 hours post-transtusion}
¥ Treatment and investigation:
> Stop transfusion:
« Baseline measuramants: Capillary refill times, mucous membrane colour, heart rate,
temperature, heart rate, biood prassures, SPO,, ECG
> Supportive therapy:
+ Treat distributive shock, ese “Shock and Anaphylaxis”:
o IV {luld shock therapy
o Prednisolona sodium succinate up to 10mgkg IV
o Diphenhydramina 2mg/kg IV OR chlorpheniramine 0.5mg/kg IV
o -+~ Adrenalin 0.0056mg/kg IV if severe shock:
- 0.05mY10kg of 1:1000
- 0.5ml10kg of 1:10,000
« Oxygen therapy
» Assess for haamolysis;
+ Spln down samples from bath the donor bloed and the recipient
» Both samples: Acute non-Immunological {suggestive of)
» Patlent only. Acute immunslogical
» Assess for bacterial contamination of blood products — cylology
» {flarge volurnes administered:
s Chack palient K+ and Ca+ levels: Treal abnormalitles, see “Fluid Therapy”
» If suspact circulatory overload: Diurstics, furosemide 1-2mg/kg IV
» Monitor urine: .
o |l haemaglobinuria: IV fluids, mannilol CRI fo reduca risk acute kidney injury due to pigmenturia
> Urticaria and pyrexla (with no haemolysls or bacteriain denor bload):
« Administer anti-histamines, rastart slowly when clinlcal slgns resolve

Transfusion Therapy n
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" This chapter covers:
v Collection of urine

Urinalysis

¥ Interpratation of {indings on urinatysis, dipstick test

v Interpratation of proteinuria

* Collaction:

v Maybe refrigeratad {rot frozen) for up te 12 hours and warmed to reom temp before testing
v Cystocantesis: Past for assessing urine espacially if wanting to cutiure

* Gross examination:
¥ Volume
¥ Turbidity
¥ Colour;
» Red/cloudy; Blood
»  Yellow/brown: Bilirubin

» Red/rown: Haemoglobin

* Urine concentration:

¥ Moming samp!s is best, It Is most concantrated
¥ Repeat samples are required to accurately determine urine specific gravity

Urine specific gravity:

Difierentials (proposad mechanisms):

«1,608 = Hyposthenuria
Activaly dlluting

» Hypsradrenocorticlsm (} ADH secrelion and reduced activity)

» Hypercalcaamia (| NaCl reabsorption, | ADH sensitivity)

* Hepatic disease (| Urea — medullary washoulfy

* Pyalonephrills (] sensitivily to ADH due lo endaloxing)

« Diabetes Inslpidus (| ADH production or | ADH activity at Jddnays}
* Pyomaetra {{ sensitivilty o ADH due to endotoxins)

« Hyperthyroldism (1 GFR — madullary washout, polydipsia)

* Psychegenie polydipsla (primary polydipsia)

« [V flulds

s Diurefics

1.008-1.013 = lgosthenuria
Not concentrating

« Renal dissase {1 GFR, esmotic diuresis and meduﬂary washoul)
And above .

1.014-1.029 = Hypersthenuria
but minimally concentrated

(Inappropriate if concurrent
dehydration})

* Hypoathrenocorticism () Aldostercne — | NaCI reabsorption)
» Diabetes mellitus/ranal glycosuria (osmotic diuresls) 1
« Renal disease (t GFR, osmotic disresls and medullary washout) |,
= Hapatlc disease {| Urea — meduliary washoul) =

= Hyperadrenccorticism {| ADH secretion and reduced activity)

1.030-1.045 = Hypersthenuria

« Normalor could ba acute kidney injury

>1.045: Hypersthenurla

= Dehydration in dogs, normal in cats
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» Dipstick test:

pH:

= {ncreased pH (alkallnity):
» Alkalosis, urinary tract infection, urine retention
= Decreased pH (acidity): .
» Fevar, starvation, high-protein dist, acldosis, excessive muscular activity

Protein:

= Agsess in conjunction with urinary speclific gravity and sediment examination

» Small amounts in concentrated urine Is ok (g.9. 1+ with >1,030, 2+ with >1.040)}
= Only detects > 30mg/d! of proteln

» Does not datect globulins and Bance-Jones protelns (piasma cell myeloma)

= UP/C ratio I3 a more accurate guantitative estimate of protainuria — See below

» False negative: Dilute wine, acidic urine, albumin concentrations 1-30mg/d
+ Falsa positive: Alkaline urine

« Causes of protelnuria: 2+ ar more or >1+ in dilute urine <1.030 s signiflcant

> Haemorrhage (>5 RBC per HPF):
+ Trauma, inflammation, neoplasia

» Inflammation in the urinary tract (5 WBC per HPF):
» |Inflammation, neopiasia, infection

> Rena! disease:
» Usually NO blood or significant celfular sediment
» Prmary clomerular disease: Slgnificant 3-4+ dipstick proteln: Amyloidosis, glomerulonsphritls
» Prmary tubular digeasg: Mild to moderats <2+ dipstick pratgin

» Pre-renal protelnuria:
« Mild <2+ dipstick protein: fever, cardiac disease, shock, musgular exertion, sslzures

Glucose: :

= Present in urine if exceeds renal reabsorption capacity:
» Cats: Blood glucose >15mmoll
¥ Dogs: Blood glucose »10mmolL

= Diabetes mellitus: Concurrent hyperglycasmia

« Fanconl syndrome: Glucosuria without hyperglycaemia, due to renal tubular pathology
» Stress hyperglycaemia (cats): Blood glucose has exceeded renal threshold

« Hyperadrenocorticism

Ketones: .
= $ga kelonuria before ketonaemia

& High-fat diet: Fat breakdown

» Starvation/anoraxia: Catabolism

= Diabetes meMitus/ketoacidosis: Katoacldosls due to uncontrolled dlabetes
* Vary young

Bitirubin:

« Witl see bllirublauria before hyperbliirubinaamia
> Dogs: Small amounts in concentrated urine Is ok (e.g. 1+ with >1,030, 2+ with >1.040)
» Catst Trace amounts ara signHicant In cats (hepatcbillary dissase)

= Hgpaltoblliary disease:

¥ Cholestasls, hepatic disease
= Hasmolysis:

» Haemolytlc anasmia

_ﬂ

Urahllinogen:

s No ¢linical value

Urinalvsis
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BloodHaemoglobin:
« Spin down the vrine to differentiate

* Haematuria:
» Lower urinary tract infection/inflammation, trauma, nacplasia, coagulopathies
¥ Spin down urine: It RBC pellet with clear supemate = haematuria
* Pigmenturia:
» Haemoglobinuria:
« Haemolytic disease a.9. IMHA, snake bites etc.
» Spin down urine: No pellet with red/brown supemate
s Serum: Haemolysis and anaemila
» Myoglobinuria;
» Muscle damage (1 CK)
« Spin down urine: No pellet with red/brown supemate
+ Serum: Clear and no anasmla

* Sediment examination:
¥ Slow centrifugation over a lenger perlod of time. E.g. 1500rpm over 5-10 minutes

Erythrocytes:

s Blseding, coagulopathy, InHarmmation, neoplasla

Leucocytes:

u Inflammation
= Infection
» Necplasla

Microorganisms:

» Bactaria:
» Primary or secondary (neoplasfa, hyperadrenccorticism)
» Culura is the only way 1o rule out Infectlon, lack of haematuria, pyurla, protelnuria does not rule oul
infection as patient coutd be iImmunosuppressad or polyuric
« Fungl
* Protozoa
* Parasltes

Casts:

* Increased In acldic urine
= Dacreased In alkaline urine (dissolve)
* Tnereassd hyaling or granular casts Indlcate naphron damage or kldney dam age. Inf!ammatlon

Crystale:

» Types depend on urine pH, concentration, temperature
= Ses “Urinary Tract Disease” for more Information
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Urine Protein:Creatinina (UPC);
v Used to quantify proteinuria
¥ Only f no evidence of inflammation or hasmaturia on sediment exam

Type of protelnuria: . Differentlals: UP/C and diagnoatics:
Physiologic/benign: | = Exerclsq, seizing, fever, extrema | = Assess general physkcal exam and history
ternperature, strass « UP/C: usually < 0.5 - also intermittent
Pathological:
Pre-renal: » Congestive hear fallure v Agsess general physical exam and history
» Haemoglobin/myoglabin = UP/C variea
= Urine sediment: Sample remaing red after
spinning down
Renal; = Parenchymal inflammation: = UP/C varles
» Pyelonephritis * Urina sediment: Inflammatory but could be
¥» Neoplasla inactive
» Ultrasound +/- radiographs
v Tubular proteinuria * UP/C: 0.5 - 1 usually <3
* +/- Assoclated with glucosuria (with
nermoglycaemia) and loss of urnary
elacirolytes
= Glomerular proteinuria: « UP/C: »1 often >3
» Glomsmlonephritls, » Urine sediment: Usually Inactive +- hyaling
amyloidosis (usually > B) casls
Past-renal; = Urinary tract inflammation: = UP/C variable

» Infection, naoplasia, crystals
» Genltal tract Inflammation:
> Infection, neoplasia, bleading

= Urine sediment: Aclive
* Ultrasound

= +/- Radiographs, +/- contrast studies

Urinalysis
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- ' Urinary Tract Disease
¢ This chapter covers:

H ¥ Commenly seen urinary tract disease:
»  Urinary tract Infection
8 » Urolithiasls
! » Feline lower urinary tract disease (FLUTD}):
i ¢ Non-obstructed FLUTD
= Obstructed FLUTD
. » Urinary incontinence

v Clinlcal signs, diagnostic and treatment principles

Urinary tragt In on;
- s Causes:
) ¥ Urlnary system is usually resistant to Infection therefore pathogens are usually secondary to
j predisposing factors:
> Abnormal micturition or urine propertias {pH, USG, glucose, crystals), anatomical and mucosal
defects, systemically Immunocompromised
B ¥ Usually bacteria, other rare causes are fungal and viruses
4 ¥ Organisms:
» Commonly isolated: £, coll > Staphylococeus » Proleus > Klsbslalla
»  Ofther Isolated: Entarobacter, Pseudomonas
) * Clinlcal signa:
¥ Bladder {Cystitis):

# Pollakiura, dysuria, haematuria, incontinence, stranguria
- » Usually not systemically affected
~ v Kidneys {(Pyelonephritis):
! . ¥ Fevar, lumbar paln, anorexia, vomiling, PU/PD
L J » Systemically il
¥ Prostate:
- # Urethral discharge {Independent of micturition), dysurla, dyschezia, enlarged and palnful pros!ata
: on rectal palpation (if acute)
i * Diagnostics:
v Urinalysls: sea 'Urlna!yala" for more Information:
» Best collected via cystocentesis '
T »  Must always perform sadiment exai, best within 30 minutes Lo
U‘ * ® Cuttura Is the only way ta definitlvaly rute out Infection B
¥ Absence of haematurla, pyurla, proteiuria deas nat rule outinfectlon &s the pallanl could be .-
. immunosupprassed or polyuric o
] v Haematology and blochemistry:
. » Usually indicated if systemically lll or suspect renal cumpromise of predisposing diseases e,g,
4 Hyperadrenocerlicism or diabetes mallitus
v Culture and sensltivity: .
- > Qualitative: Identification of the pathogan
; » Quantitative: Indlcation of numbers of bacteria and therefara significance of what was cuﬂured
J Signiflcance: Method of collection: | Dog (cfu/ml): | Cat (efwmi):
Significant if Cystocentesis >1000 »1000
B Cathatarization >10,000 >1000
§ Voided >106,000 >10,000
T v Imagery:
I - » Ultrasound, radiographs +- contrast studles
] j 276 Urinary Tract Disease




» Treatment:

v Amlbloﬂ'c selecilon is bast based on culture and sensitivity results:
» Amexicilin 12.5mg/kg IV TID, ampicllin 10-20mgkg IV TID, cephalexin 22mg/kg IV TID
» Trimethoprim-sulta 15mg/kg IV/PO BID, amoxicillin clavulanic acid 12.5-26mg/kg PO BID

¥ Simple non-complicated UTI:
» | first occurrencelinire quent, no predisposing factors
» 2 waeks of antiblotics, clinical signs and urinalysis should improve In 48 hours
¥ Culture after treatment (see “follow up” below)

¥ Recurrent or relapsing:
> Identification and correction of predisposing cause e.g. hyperadrenocorticism or dlabetes mellitus

» Recurrence can also indicate nidus of infection somewhere a.g. Urinary calcull, pyelonephritis or
prosiate

» Antlbiotlcs: Selact based on culture and sansitivity resulis, 4.6 waek course

» Long term (months) once daily low doss treatment {at night after last urinatfon before bedtima) may
be required, saleclion based on culture and sensitivity and at 1/3 of normal dose

» Culture before, during and after freatment
» Beware long term antibtotic therapy and risks of toxicity e.9. KCS with trimethoprim-sufpha
s Follow up:
¥ Culture and sensitivity, iming depends on goal:
v To see if anliblotic is effective: 3-4 days after starting, negative cufture indicates i Is working
¥ To see if reatment has siimInated infection: 7-10 days afer finishing
v To {ollow up on chronic long term therapy: Every 1-2 months

Urolithiasls;
« Pathogenesis: (Ses below)

v More common in dcgs than cats and small breed dogs rathar and large breed
v Males can present with urinary tract obstruction

¥ Factors that causs crystalluria due to oversaturation of urine and then lactors that cause aggregation
leading to discrete stones:

% Crystalluria can be normal In both dogs and cats

» Doses not always Indicate urolithiasis

¥» Doss not always indicate that treatment is required
¥ Location:

» 5% In the renal pelvis, usually struvite (Mg ammonium phosphate = MAF) and calcium
oxalate/phosphate

¥ Bladder In females
» Bladder and urethra In maijes
v Calcull are classified by the major crystalline component
v Feline Urolithlasls:
» See next page “Fellne lower urinary tract disease” for more Informatlon
» 90% of uroliths are struvite or calcium oxalate
» Obstructive FLUTD usually caused by a urethral plug that can be comprised of minaral and matix
= Clintcal signs:

¥ Renal calcull: Commonly no clinical slgns, but obstruction of urina can lead to renal atrophy which ¢an
lead to renal fallure (especlally if bilateral), but can also develop pyelonephritis

v Cystic calculi: Clinlcal slgns of cystitis, poltakiuria, dysuria and haemaluria
v Urethral catculi: Clinical slgns of urinary iract obstruction, stranguria, large fim bladder
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= Dlagnostica: "
) H v Delinitive diagnosls of the type of crystal mdy require laboratory analysis of a sample of the stone
ot § ¥ Urinalysis and sedimant examinatlon, always submit urine lor culiure and sensitivity: ’
* pH, type of crystal, presence of concurrent urinary tract infection .
i » Maybae able to collact smalt stones via endoscope or volding urohydropulsion
¥ Imagery:
» Radlographic density:
T s Good: Stnyvite, Calclum oxalate and phosphate, Sillcate
+ Poor; Urate, cystelne, xanthine
A > Ulirasound: Can ses all types of stones, see hyperechoic interface with acoustic shadowing
' v Signalment: Presumptive diagnosis can be based on signalment
= Treatment: ’

v Medical managament: See below can take months to dissolve and may require months of antiblotics to
§ reat secondary infections

¥ Surglcal ramoval: Required for urathral obstructions and large stones, must pass urinary caihater to

. J ensure no stones remaln within the urethra
Struvite (MAP): Calclum Oxalate: Ammonlum Cystelne: . -
— Urate:. ) L
! Sewbreed: = Commen both = Second maost common | + Males (30%) * Males (30%)
sexes (causes (33%) » Dalmatians
. ~50% of lower UT | » Malss {>B0%)
uroliths)
M o ¥» Famales {30%)
i 1 due to UTt
!? | ] » Males (<50%) )
3 Age: = Allages = Older « Younger (1~4 | Younger(1—7
: _ years) years}.
J k!
': Pathogenesia: | * Secondaryto UTI | » Unknawn s Dalmatians = Defective
i { I » Microblal urease | » Usually multiple small [ > Delective reabsarption of
‘ » Staphyiococcus, | Stones transport mech|  Cystelne
' Proteus » Possibly refated to * PSS and older
: Al * Sterlle {not as hyperadrenocorticlsm, | dogs with liver
: [ commen} hypercalcasmia disease
J Traatment: * Dietary dissolution | » Surglcal remaval . D]a!ary .= Digtary-
= Tx concurrent lower| » No dietary dissolution | dissolution - dissolulicn
UTI - UNTIL no . » Troatmant of liver| = Potassium’
"J crystals and no UTI . dystunction cilrate - *. -
J - « I pH u Allopuring! - > tpH107.5
Prevention:  Digtary * Dietary management | = Distary * Distary .-
. management » +/- Thiazlde digretlc management managefret
1 * Preventing UTl = potassium eitrate )
H ' » 1pHt0 6,5-7.5
’ Microscopy: '
B
[ J Monohydraie Ammoniumn blurate
e
.
J Dihydrate

l
ij 278 Urinary Tract Disaasa
|



."(\ ":H--:\‘- - ' ' -‘ ' . ‘

alin

er urfnary tract disease (FLUTD):

1. Non-obstructed FLUTD
» Features:

v
v
v

Age! Young, 2-6 yaars old, male cats most cornmon
Risk {actors: Neutering, obesity, dry diets, sadentary lifestyle
Many causes of FLUTD are idiopathic, i.e. can't find attributable cause

« Cilnical signs:

v

A

Dysuria, pollakluria, strangurla, haematuria, vocalisation
“Straining to defecate” or *constipated”

Abdominal pain, Inappropriate urination, lethargy and vomiting
Thickened, flm, coniracted bladder wall

Large firm bladder = obstructad

=« Causes:

Idicpathic (most commaon): Interstitial cystitis
Crystafturia, urolilhiasie

Neurologleak Urethral spasms, reflex dyssynergia
MNeoplasia

Infectious: Bacterla 5-10% of cases

latrogenic

s Diagnostics:

Ganéral physlcal examination;

» Small or emply bladders with increased frequency or straining to urinate
» The penis or vuiva should be assessed tor discharge

Urinalysls and sedimant:

> Sediment examination. WBC, RBC, +/- crystals, +/- bactenla

¥ Uring culturs and sensitivity: Indicated if see bacteria or recurrent issue
Biochemistry:

» +/- Azataemla, hyperphosphataemia

Electrolytas:

» +- Hyperkalaemia

Imaging:

» Radiographs +- contrast studies: Neaplasia, strictures, calcull, recusrent disease
» Ultrasound: Radiolucent caleult, urachal divarticulum of neoplasia

« Treatment for non-obstructed or idiopathlec FLUTD:

v

v
v

Usually experiance recurrant bouls of disease, 40-65% of cats will have a recurrence within 1 to 2
years

Recurrence is not dlways recurrence of the criginal disease
Treatmant:

> Benlgn neglect: Most (up to 80%) cats with idlopathle FLUTD exhibit remissien of clinlcal signs in
5-7 days without therapy

> Antl-inflammatories: Check renal parameters first, but neither NSAIDs or conlicosterolds alter the
course of diseasa

Qploids: Buprenorphine, butorphane, iramadol
Antiblotics: Not usually required as only <5% are bacterlal, evidence of pyuria and bacterla
Amitriptyline 5-10mg/kg SID at night, try in chronle cases, multiple modes of action

Smooth muscle anti-spasmodie: Propantheline 0.25-0.5mg/kg, help reduce urge incontinence,
menitof for urine retentlon

Environmental enrichment; Can be very important
Dietary management: See balow

YV VY

v v
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» Discharge:
¥ When fluid and electrolyte disturbances are corrected ranal enzymes are normal, urine sedimenl -anc
urination patterns aré normal
* Provention:
¥ Diatary management:
» Cryslal dissolution diet
# Wetfood: Probably most important facter, add water and blend, offer laotose free mtrk

Reduce siress: Minimise changes at home, providing safe places to hide/rest, extra litter trays and-*

praper litter box hygiens, litter trays in quite places (i.e. not next to washing machine), driferenl typas
likter

¥ Behaviour drugs: Amitriptyline (5-10mg/eat SID at night) during imes of stress, Feliway ®
spray/difluser, flucxelina

¥ Pentosan polysuliate sodium (glycosaminoglycan): As per freatment regime for osteoarthritis

2. Obstructed FLUTD - Emergency
* Causes:

¥ Obsiructive FLUTD usually caused by a uretval plug that can be comprised of mlneral and matrix

{which can atirlbute to 50-100% of the plug)

¥ 90% of uroliths are struvite {most common) or occasionally calcium oxatate
+ Clinical signs:

v Dysuria, pollakiuria, siranguria, haematuria, urethral obstruction, vocallsalmn +f- uraemia

v Owner nay report — "straining to defecate” “constipated”
¢ Physical examination:

¥ Large firm bladder, abdominal discomfort, +/- bradycardia, collapse/recumbency

¥ Urethral plugs/sludga on lip of penis
» Diagnostics:

¥" History; Repeated unpraductive atlempls in the litter tray

¥" Clinicat signs and generat physical examination: Fullhard bladder on palpation

¥ Urinalysis and sediment examination: Assess for crystalluria, bacleria

v CBC and serum biochemislry: Assessment of sysfemic affects - 8.9. Azotasmia

¥ Elsctrolytes; Hyperkalaemia, hyperphosphataemia .
* Treatment for BLOCKED CAT:

v Goals of treatment:
» Reliave pbstruction (but must be slabilized prior to anaesthesia and sedatlon) )
» Correal bioghemical and eleclrolyte disturbances, e.g. hyperkalaemia and dzotaemia ., '
» Force post-abstructive diuresis and provida required fluid therapy -
# Monitor renal parameters and electrolyte lavels
#» Provide supportive care during post-obstructive phase
Examine tip of penis for urethral plugs :
Placg a cathater and collect blood for haematofogy. biochemistry, electralytes and blood gas analysls
Administer paln relief 8.g. partial or pure opiold agonist .

- Can fry to temporarily relieve obstruction by flushing urethra with a 22g catheter and saline (pass
urinary catheter after
Fluid therapy
# Correct perusion deficits, then stant to replace hydration deficlts
¥ Correct hyperkalaemia if present, see “Fluid Therapy™: )
# Slow IV bolus of 10% calclum glucenate (1mng) whitst moniloring heart (auscultalion!ECG) -
s  Cardiopuimonary effacts last 20 minutes

#»  Slow IV bolus of ragular insutin (6.9. Actrapid) 0.25U/kg IV plus 4mifs 50% dextrose per 1 unit of
insulin iV, then continue with a 2.5% dextrose CR}

AN Y
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Can empty the bladder by cystocentesis using a4 22g needle with extension set

» Risk bladder rupture

> Kesp urina for urinalysis

» Empty the bladder complataty

Once stabilised and corrected elscirolyts abnomalities, anaesthetise for urinary catheter placement
Urlnary catheterisation:

» Clip and surgical prepare the prepuce/perineal area — usa sterile kit

14cm, 3.5 - 5.0 franch soft urinary catheter

Using a 22g cathetar, flush urethra gently with either saline or mix of saline and KY jelty mix (5:1}
Flush with a twisting and rolling motion to clear blockage

Once tha catheter is In the tip of the penis, pull the prepuce towards the tail to straighten out the
urethra, this helps pass the urinary catheter

If suspect urethral spasm flush with lignocaine {0.25-0.5mi}
Then pass urinary catheter

Otherwise ¢an try stitter catheter {i.e. opsen or closed ended tom-cat catheter) with the same
saline/KY jelly mix to flush obstruction

» Empty and Hlush the bladder a couple fimes with sterila saline 1o feduca accumulated sediment

Continue Huids until fluid deficits are corrected and o cover for post-obstructive diuresis

Monitor:

» Urine output, maich [V 1luids and urine output 1o cover for post-obstruclive divresis

Electrolytas {q4-6 hours

» Renal enzymes gq&-12 hours

» Urine characteristics: Caolour. USG, sediment exams

Removal of urinary catheters:

» Generally, trial when urine sediment clears, after 24 — 48 hours

Medlcation:

# Place all ingredients as helow In a gelatine capsule or glve Individually

# Start after calheter removak:

» Combination of medications to help suppon normal urination (countar detrusor atony and urethral
spasm)

» Increase detrusor contractions: Bethanechol 2.5mg PO TID, must ensure ursthral patency bafora
giving and use in conjunction with smooth muscle relaxant

# Relax internal {smooth muscle) urethral sphincler. Phenoxybenzamine 0.5mg/kg PO BID OR
prazosin 0.25-1mg/cat PO BID

+ Relax exiernal (skeletal muscle) urethral sphincler: Dantrolene {12.5mg) & diazepam {2.5mg) BID
» +/- Antibiotics: e.g. Amaxicillin clavulanic acid 25mgykg PO BID

A N .

Y Vv

v

Urinary incontinence:
s Pathogenes|s:

b4
v

Inability to vatuntarily control micturition
Neurological dysfunction: )
» Pudendal nerve 31 - S3 innervates anal and urethral sphinclers
# Upper motor nearon lesion:

» Lesion cranial to S1 — 83 leads to 1 sphincler tone and intact parineal reflax

« Bladder Is distended and difficult to express leads to overflow incontinence when bladdar
pressure exceeds sphincter tone, never completely empties

» Lower mator nauron lesion:

+ Lesign at 1 to S3 leads 1o | sphincter tona and absent perineal reflex

* Bladder Is sasy to express, leaks urine when moves and has overflow Incontinence
Detrusor araftexia:

+ Ovar distension of the bladder leads to damage to tight junciions resulting in defective
contractions

¥
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v Urethral Incompstance:

>  Mostcommeonty hormone responsive, 20% of speyed bitches
» Pathogenesls not complately understood but possibly due to reduced resting urethral tone ar
possibly loss {0 broad ligament support leading to an Intrapelvic bladder

¥ Lower urinary tract Inflammatlon, ses above:
¥ Hyperrefloxia of the detrusor muscle due to inflammation of the bIadder usuaily dua to Infecllun i
¥ Paradoxical urinary Incontinence:
#» Caused by panial obstruction of bladder neck/urelhra
» Prostalic diseass (abscess, cyst, neoplasia, hyperplasia), uroltthlasls, 1umours (carcinomas)
¥ Congenital abnormalities: E.g. ectople ureter
» Incontinence from couple months old
Diagnostics:
¥ History. Puddles ot urine after sleeping/lying down, blood In urine, dinking habitsivolume
v Clinteal signs; Urge Incontinence then most likely inflammatory diseasa 8.9, FLUTD, urinary tract
infection
¥ Physical examination: Palpation of bladder, ease of exprassion of urine, rectal to palpate the prostate
¥ Neurologlcal examination: Assessment of pudendal nerva function and hindlimb reflexes, .9. perinaat
reflex, ractal tone, 1 able to Initiate urination pudendal nerve is mosi iikely Intact
v Urinalysis and sediment examination +/- culture and sensitivity
¥ Haematology and blochemistry
¥ Imagery.
¥ Radiographs +/- contrast: Excratory for ectopic, retrograda positive/negatlve contrast for uroliths
and neoplasia
» Ulrasound {kidneys, prostate, bladder)
¥ Prostatic fluld cytology
* Treatment:
¥ Neurological dysfunction:
» Expresgion 10 keep-bladder small - reduce risk of detrusor areflexia/UTI
#» Treat urinary tract infections
» Upper motor neuron lesion:
+ Relax Intemal urethral sphincter:
o Phenoxybenzamine 0.2mg/kg PO BID for dogs or 0.5mg/kg PO BID for cals OR
o Prazosin 0.6mg/kg PO BID for dogs or 0.25-1mg/cat PO BID
¢ Improve bladder contraction: Ensure patent urethra
o  Bothanschal 5-20mg/dag PO TH) or 2-4mg/eat PO TID o o
* Ralax external urethral sphincter: Diazepam 0.5mg/kg PO TID' -
»  Lower motor neuron lesion and detrusor arelloxla.
» improve bladder contractlon: Bethanechol 5-20mgldog PO TID or 2-4mg/cat PO TID
¥ Urethral Incompatence: .
#» Treat urlnary tract Infections
"» Increase intemal urethral sphincter tone: Phenylpropanclamine (e.g. Propaline} 1mg/kg PO BID
» Increases responsivenass of urethral sphincter muscles: Oastrogen {disthylstiboastrol) 0. 2mg}kg
SID PO for 5 days then once every 3-7 days as needed
= Avoid cumulative doses of >1mg/week
» Side stfects: Bone marrow supprassion, alopecia, bohaviour thanges
» GnRH imptant (Supretorin @): Mode of action s not confirmed, use Is off-labsi
¥ Lower urinary tract inflammation: Treatment for urinary tract infections, see above
¥ Paradoxlcal urinary incontinence:
> Secundary to aulflow obstrucilon, get overllow Incontinence when pressure exceesds sphincter
#» ldentification and treatment of underiying cause -
¥ Congenital abnomalities e.g. ectoplc ureter: Surgical cotrection of the ectopic ureter
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| Viral Disease and Vaccination

' « This chapter covers:

Common viral diseases

Generel information and dlagnastics

Principles of treatment and prevention

Quiline common causes of falina upper respiratory tract disease (non-viral included)
Vaccination regimes and vaccine reactions '

“~

NN K

' v nts:

. ling infectious peritonitia;
= Features:
v Mutant form of feline coronavirus which usually causes mild enteritis
' ¥ During coronavirus Infection a mutatlon oceurs, enabling it to infect macrophages

¥ Typically, a disease of young cats (56 months to 3 years) as infected whan young, especlally those ina
cattery or multicat housshold

' ¥ The coronavirus (not the mutated form) is shad In the faeces {afso saliva and respiratory secretions) of
carrlers who can shad It for years without clinical signs

’ ¥ Immunity to coronavirus is translient and recurrent Infections are common

¥ The host immune rasponse fo the virus leads to the clinical signs, causes an Immune-mediated
vasculilis due to antigen-antibody complex deposition wilthin the vessel epilhelium:

] » Two forms and can devsiop both at the same time
»  Effuslve form “Wet™ form:
+ Devalops within waeks due to accumulations of inflammatory exudate
» Non-effusive "Dry” form:
« Can take months, pyegranulomatous inflammation in varlous tissues
' » Clinlcal signs:
¥ Eady presenting signs are non-speciflc;
» Pyrexia of unknown origin
»  Anocrexia, weight loss, vomiting and diarrhoea
v Wet lom (effusive}:
High protain effusions
Usually abdominal »50%, but can oceur In the plaural space or In both
+/- Involvement of abdominal organs
Liver involvement can lead to hyperbllirubinaemla
Gastraintestinal tract leads to diarrhosa and vomiling
Aespiratory dislress from plaural efiusions
Scrotal swellings in intact males
v Dry from:
Pyogranulomatous inflammation In affected organs
Most common Infectlous cause of neurological signs in Australian cale
Nodular kidneys and evantually renal failure
Hepatic failure
Ocular: Bilateral uveitis
Central nervous system: Any neurological signs due to meningoancephalitis

Y ¥ Y YV YV

W
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[ : * Dagnostics:
} ¥ No definitive diagnostlc test
v Dilagnosls is from a combination of history, clinical signs and diagnostic tests
B ¥ Analysks of effusions:
[ ! ¥ High proteln, pyogranulomatous exudate
J » Carebrospinal fluid: protein »2g/L, neutrophilla
¥ Rivalta's test;

1 »  See if clots In water and acetlc acld
[ ' » 3% chance that it IS wrong
/ ¥ Blochamistry:
» Increased globuling, and low A:G ratio
3 ¥ Hasmatology:
¥ Non regenerative anaemia, neutrophilla, lymphopenia
J ¥ Sarclagy:
> Serum coronavirus antibody:
3 * Positive only indicates prior exposure, high titre provides suppert
: * Nagative rules out FIP
4 v Histopatholegy and immunohistochemistry:

» Detection of coranavirus antigens in macrophages from affected lissues
» Confirmatory of FIP
i * Treatment:
| | ¥ Palilative only
. ¥ Corticostercids: Immunosupprassive dose may raduce the inflammation
v Antiblotics: +/- Broad-spectrum to reduce to risk of secondary infattions
* Prevention; -
L ;v Vaccination: ‘
¥ No effective vaccination and will test pasitive to coronavirus antl-body tests
¥ Improve nutrition and reduce stress:
¥ Reduce overcrowding
¥ Improved hyglene, only survives In anvlronment for 48 hours
#» Reduce fascal contamination, clean litter trays, dishes and bedding
¥ Separating kittens from mother at 5 weeks of ags bel’ora matemal aptibodies wane
i " ¥ Antibody testing cats: -
: » Al new cats
» Seropositive cats In the household should be ramovad conatant source of infaction

¥ Conslder desaxing animals that produgce kittens that dle of FIP possmly cany tha gane responsmra for
3 mutating the virus :

i « Feline immunodsficlenc s:

* Featurea:
¥ Retrovirus that leads to interfarence of normal Immuna system function
¥ Targets Immune cells and teads 1o impaired cell mediated Inmune more so than humoral responses

L_ J ¥ Usually leads to Immunosuppression, death occurs to secondary disease processes o
¥ Predisposes to:

»  Oral, respiratory Iract, gastrolntestinal, darmatclogical, renal, neurologleal and neoplastic dlsease

) Shed In saliva therefore transmission by fighting:

| > Male entire outdoor cats are at high risk

-«
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Clinical signs:

v Acute primary Infection phase:
» About 1 month after Infectlon
¥ Usually tever, lethargy
» Lymphadenopathy

v Asymptomatic phase:

» Months to years
» No specitic clinical signs
» +/- Lymphadenopathy

v AlDS-related complex (ARC):
¥ Immunocdeticiency leads to opportunistic infections and chronic iliness
» Weight loss, recurrent infections and pyrexla, +/- lymphadenopathy
#» Clinlcal signs of oral, renal, resplratory, dermal, gastrointestinal disease

Dlagnostics:

v Detection of antibodies to FIV via ELISA;

» Antibodies takes up to 12 months to develop

¥ May need to repeat tasts every couple months for 12 months fo prove not infected

#» Recant vaccination interferas with ELISA, PCR test is required but can lack sensitlvity

» [Kittens less than 8 months can bs false positive due to persistant matemai antibodles
¥ Haematology:

» Non-regenerative anasmla, lymphopenia, neutropania
v Biochemistry:

» Hyparglobulinaemia

Treatment:

¥ No specifle treatment

v Antiviral therapy: Poor response

v Aggressive treatment of secondary disease processes during the AIDS-related complex phase

¥ Optimise health: Good husbandry and nultrition

Pravention:

v Keep indoors

v Desex all cats

v Tast Introduced cats before allowing them to mix into cattery/multicat house situation

¥ Vacelnation: Variable efficacy, generally not considared a cora vaccinalion

Feline leukasmia virus:
Features:
v Retrovinus infection
v Transmission may be in-ulero or via milk, prolonged cat to cat contact, multicat houssholds
¥ Virus is constantly shed in saliva, respiratory secretions and urine by viraemle cats
v |Low prevalence 1-2%
Consequences of Infection:
v Ellmination of the virus by Inmune response, but can become latent carriers don't shed
¥ Persistenlly infecled:
»  Failure to eliminate the Infection leads to infection of the bone marrow and lymphold system

»  Immunosuppression (60%). Seen as bone marrow suppresslon, anaemnia, lymphopenla,
neutropania

» Neoplasia (30%): Seen as lymphoma and leukaemia, infiltratlon of the bone mairow, splean and
liver

Viral Disease and Vaccination
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Clinical signs:

¥ Immuncsuppression: {50%)

»  Woeight loss, faver

»  Ocular and nasal discharge, diarhoea, stomatitis, and lymphadenopathy

v Naoplasla: (30%})

¥ Lymphadencpathy
» Lymphoma: Gastrointestinal tract, liver, spleen, skin, eyes
¥ Leukaemia: Anaemia, laucocytosis, mild lymphadenopathy, hepato-splenomegaly

Diagnostics:

¥ Detaction of FeLV antigans by ELISA:
# Highly sensitive test .
> Doss not delect latent infections (infected but not shedding)
7 Notaffectad by vaccinailon

¥ Immunofiucrescent antibody test:
»  Highly specific test
» Usa as a confirmatory test in any Fel.V ELISA positives
#  B5% of persistently viraemic cats dia within 3 years

¥ Haematology:

#»  Normochromic-normocytlc or macrocytic non-regenarative anaemia
» laukopenia, thromboeytopenia
v Blood smears: Abnarmal blast cells in paripheral circulation
v Bane marrow biopsy: Abnormal blast cells

Treatment:
¥ No spacillc treatmant

¥ Antiviral therapy: Not eliminate virus but can improve clinical signs
¥ Aggressive treatment of secondary disease processes

«  Optimise health: Good husbandry and nutrition

Pravention:

LU SS

Vacclnation:

Prevent contact or breeding with infected cats
Test all incoming cats . .
Remove and Isolate all ELISA posltive cats from breeding calony
Disinfect sages, food and water bowls and litter boxes

# Variable efficacy but can reduca the risk ef infection
¥ Recommended for at risk situation
»  Otharwise not recommended as a core vaccing

all resplratol

tract infectlous agents;

v"  Causas uppsr respitatory tract and ocular infactions:

Fellne herpes virus:

Feline calicivirus:

Chiamydophila fells:

. f_.tycoplasmai teils /

gatae:

Shed in ocular, oral and
respiratory secretions
Litelong carrier states
shed intermittently
sgcondary lo strass
Reactivation of carrier
states, recccurrence of
clinical signs

Carrer statas are
source of outbreaks

= Shed In ocular, oral
and rasplratory
sacretlons

« FGV shed
continuously

= Carriers state can -
persist {or years

« Carder states ara
typically the source of
oulbreaks

* intracellular bacteria

» Breading colonlas and
multicat households
high risk

= Causes chronic
Infections lasting a
couple months unless
treated

* Commensal organism

* Infections ara oftan

secondary to viral

* |f detected by PCR In
acular swabs, then
significant
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« Chronie snuffters:

Infaction

Ciinical slgns:

$ Chrenle uni-biiateral mucopurtient nasaf discharge dus to bacterial Infaction secondary to viral

= Typleally resolve after
10 days

= Anorexla, lethargy

= Pyrexia (usually)

« Sovere sneezing wilh
profuse discharge

» Conjunctivitis (severe)

* Anoraxla, lethargy

* Pyrexia (variable}

+ Mild sneezing and
discharge

* Conjungtivitls {mild)

» Oral ulcers: Can Jead
to stomathis, gingivitis

» Conjunctivitis:
» Unilateral or

s Conjunctivitis (most
commonly seen).

# Unilateral or bilatera bilateral
» Hyperaamic and » Hyperasmic and
chemotie chemetic

« No comeal ulcers
= Chronic infections lead
{o fofticular confunctivitis

« Comeal ulcers, * Lameness

sgquestrum = +/- Vomiting and * +/- Mild sneszing and
» Abortion In pregnant diarrhoea nasal discharge

cats

Diagnosls:

« Virus isolation — can detact both viruges (best for FGV)

» PCA on conjunctival swab ~ can detect bolh viruaes (best for FHV), also datect Mycoplasma and
Chiamydophila

» Cullure of conjunctival/nasal swabs for Chlamydophila and Mycoplasma, can take waeks

» Chronlc snufflers: Radiographs, fungal titres, scoping to rule cut other causes of chronlc mucopurlent
discharge. See "Nasal and Nasopharyngeal Disease”

Treatment:

= Chronic snufflers:

* Chronke bacterial Infection secondary to
primary viral Infection due to destruction
of mucosa

* Bacterial infection laads to damage of the
underlying bone

* Anfibiotics:
> B weeks of doxycycline o clindamyein
» May require short courses for relapses
» Nesed good bone penatration

* +/- Galine nebulisation

= Antl-viral medication

» Antiviral therapy:
» Not proven 1o be effective, but can use drops for eye
infections
= Anlibiotics:
» Doxycycline Smgikg PO BID
» Amoxicillin clavulanic acid 20mgkg PO BID
« Topical eye medicatlons for ulcers
v L-lysine:
» Inhibits FHV growth by competitive inhibition
» 250mg PO BID kittens, 500mg PO BID cats
s Supportive:
¥ Fluids to maintaln hydration or rehydrate
» Alrway humidification via nebulisation
> Fraquent cleaning of secretlons and encourage eating
» Vasellne on nose

Prevention:

s FHV Is susceptit!a to disinfectants and survives for up to 24 hours In the environment

» FCV survives in environment for up to 10 days

» Fraquant and thorough cleaning to reduce fomite spread

» Reduce overcrowding

a Vaccination: All new cals, reduce severity of infactions, does not pravent infections or eliminate carrier
states
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c

ne distemper virus:

= Features:

v
v
v

Transmission is via resplratary secretions
The virus spreads lo the respiratory, gastrointestinal and urinary tracts and the central nervous systal

Degree of immune response to infection determines severity of cllnlcal signs. Failure to mount.an
immune rasponse can lead to death within a couple weeks. .

* Clinlcal signs:

¥ Acute signs: Fever, lethargy, anorexia

¥ Respiratory tract: Nasal and ocular discharge, coughing and dyspnoea

¥ Gastrointestinal ract: Vomiting and diarrhoea

¥ Otular signs: Conjunclivitis, uveitis

¥ Neurclogical signs: Ataxia, paresls, hyperaesthesia, vestibular signs, seizures
» Signs can develop a couple weeks after infaction

v Dermatologicai signs:
» Hyperkeratosis of nasal planum and footpads

Dlagnostica:

v Blood smear: May see viral Inclusion badies in whits or red blood cells

v PCR Assay: Idenlification and quantification, if high enough can be diagnostic

¥ Serology: Elevated IgM and 1gG levals difficult to determine if active infection, prior Infection or
vaccination

v Post-mortem via histopathology and immunofiuorescence

Treatment:

v" No spaciflc treatment

¥ Sympiomatic management of clinical signs

¥ Aggressive freatment of secondary bacterial infections

¥ Anliviral tharapy: Unknown efficacy

v

Oplimise health: Good husbandry and nufrition

Prevention:

v
v

Vaccination: Highly efficaclous ]
Appropriate disinfecting and isolation procadures and protocols

¥
Canine parvovirus and feline panleucopenia virus:

Features:

v

Highly contagious viruses that are spread primanly by ingestion of affacted animal s faecal ma'harlal

# Dogs: Common especially between waanlng to one year od -

» Cats: Rare

Rssilient viruses, persist in the environment for up 10 8 months, likely to ba a major source o! inﬂaction
Can oceur in previously vaccinated animals

Both viruses target rapidly dividing cells;

> Inteslinal cells; Diarrhoea, vomiting, haematachezia

# Bone marrow: L.eukopania

~ Growing foetuses: Abortion

Clinical signs:

AT L S

Anoroxia, lethargy, pyrexla

Vomiting and diarthosa, typicaily hasmarrhagic .
Severe dehydration leading to hypovolaemic shock N
+- Icterus '
Abortion

Death from sheck (hypovotaemic, endotoxic, septic)

Viral Disease and Vaccination
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Diagnostics:

'

Demenstration of viral antigens in faeces via ELISA;
» False-positive resulls occasionally up to 5 to 12 days following vaccination with a modified live

virus
Fascal iesting: Intestinal worms, Coccidia and Qiardia
Hasmatology: .

#» Leukopanlacan be severe

» +/- Anasmia due to blood loss

Bfochemistry: :

# Hypokalaamia, hypoalbuminaermia, hypoglycaamia
# +/- Hepatopathy and prerenal azotaemia

Treatment;

v
v
v

-~

{sclation and bardier nursing
Supportive tharapy: Keep wamm and quist

Fluid therapy: Aggressive IV fluid thorapy, correction of perfusion and dehydration deficits and
elacirolyte abnomalities

Antismetic: Metoclopramide CRI 1-2mg/kg/day IV, marapitant 1mgkg SC SID for <5 days
Gaslric protectants: Ranitidine 2mg/kg BID, sucraliate 0.5-1gm PO TID, proton pump Inhibitors
IV antiblotics: Recommanded 1o reduce the risk of bacterial translocation from the gastrointestinal tract
# Broad spectrum baclericidal

> If not levkopenia: Cephalothin 22mg/kg IV TID and metrenidazole 10mg/kg IV BID

# i leukopenia: Tlearcillin 50mg/hkg IV QID

Transfusions:

# Blood if anaemia develops

» +- Plasma or colioids for oncotic support it hypoalbuminaemia is present

Early enteral nutrition:

# Important, start if anorexic >2 days

# Micro-anteral feeding with elactrolyte solutions via tube feeding (nasossophageal tubes) then
progress to food

Prevention:

v
v
v

v
v

Vaccination is very eflective, vaccinate all animals
Isolation of infected animal as they can shed virus for up to 40 days alter racovery

Bewara the virus can rernain in the environment for up to 8 months de not allow unvaccinataed animals
access Lo thal environment

Isofation of pupples away from other unvaccinated animals at leaist 2 weeks after final vaccination
Clean and disinfect the environment

Canine parginiluenza virus;

v

'

Plays imporiant role along with Bordetella bronchiseptica In “kennel cough® or caning infectious
trachaobronchitis

See "“Respiratory Disease” for more information

Other viral gastrointestinal viruses;

Canine and fellne coronavirus and rotavirus and other;

v

Typically, all are of minor clinical relevance:
> Canine corenavirus can last for up to a month

» Feline corenavirus can mutate and cause feline infectious perltonitis

¥ Transmisslon is fascal-oral route

Clinical signs:

¥ Cause mild seli-limiting diarthoea can be watery ard contain mucus
¥ Diarchoga can persist up to a week
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Diagnostics:

¥ Rule ou! parvovirus and panlaukopenia virus

v Other causes of gasiroenteritla: Intastinal worms, Coccidia and Giardia

v Positive coronavirus tests: Indicate exposure not definitive cause

Treatmant:

v Supporive, IV flulds, bland highly digestible food

v Vacclnations are avallable to for canine and fefine coranavirus but efficacy Is limited

Vaccinatlon:

MUST AREAD THE PRODUCT LEAFLET OF YOUR BRAND OF VACCINE
The following information is based on the WSAVA recommendations (2008)

Vaccinations:
Dogs:
¥ Core vaccinations, i.e. C3:
¥ Canine parvovirus: Fatal bloody dlarmhoea .
» Canine distemper virus: Coughing, diarhoea, selzure, loss of balance, blindness
# Canline adanovirus: Vomiting, dlarrhoea, abdominal pain, liver failure
» Rables (non-core in Australia)
¥ Examples of non-core: .
» Thesa vacclnes are recommended if reglonally prasent or travelling Into an endemic region
» Parainfluenza virus, Bordetelia bronchiseplica, Rabies, Leptospira elo.
Cata;
v Core vaccinations, i.e. F3:
» Feling panlsukopaenia: Gastroenteritfs, fever, vomiting, diarrhoea, liver fallure or sudden death
* Felina calichvirus: Cat flu - sneezing, lethargy, conjunctivills, mouth vicers
» Feline herpesvirus: Cat flu - sneezing, tethargy, conjunctivitis, inappelance or permaneant nasal and
sinus Infaction
v Examples of non-core:
¥ Thesa vaccines are racommanded If reglonafty presant or travelling into an endemie reglon

> Feline leukgemia virus, feline immunodeticiency virus, rables, faline infectious periionltis virug,
Chiamydophila felis, Bordetelia bronchiseplica ete.

Core vaccination reqimas: ' o o

" Fof puppy:

¥ Start at 6 to 8 weeks of age, then give booster every 2 4 weeks (depending on envlronm ental nsk) i
18 waeks of age or older .
» Alm lo give last booster no earligr than 16 weaeks of age
¥ At 61012 months of age receive a booster OR
¥ Parform serology testing (CDVICAV/CPV-2) 4 wesks afterthe 16 week vaccinatlon; L
» If seroposiiive, then a 6 to 12 month booster is not requirad, continue with adult regime, rapeat '
core vaccine booster 3 years later Lo
»  If seronegative, then revaccinate and re-test the serology 4 weeks later -
#» If again seronegative, considar the puppy a non-respondar (possibly incapable of devs!oplng
protective immunity)
For adults dogs:
v Core vaceines can confer up to 7 years protectlnn, but current recommendation is 3 yaarly bouslar s
¥ It never vaccinated or unknown history, then glve 2 doses 2 to 4 waeks apart
For kittens:
¥ Cautlon with live vaccines as spillage can lead to clinical slgns

Viral Disease and Vaccination



v Siart at 6 to 8 weeks of ags, then give booster evary 2 to 4 weeks (depanding on environmental risk}
untll 16 weeks of age or older
» Alm to glva last booster no earller than 16 weaks of aga

v Al to 12 months of age recelve a booster OR

v Parform sarulogy testing (FPV/FCV/FHV-1) 4 weeks after the 16 week vaccination:

> I seropositive, then a & to 12 month booster Is not required, continue with adult regims, repeat
cora vaceine booster 1-3 years later depending on environmental risk

» If seronegalive, then revaccinate and re-test the serology 4 weeks later
» It again seronegative, consider the Kitten a non-responder {possibly incapable of developing
proteciive Immunity} .
For adulf cats:
¢ Protection conferred by FCV and FHV-1 core vaccines are not as robust as the FPV and canine core
vaccines
¥ Revaccinate at least every 3 years unless high risk e.g. visits cattery, outdoor cat ate.
% If high risk, then yearly or strategic vaccinations e.g. 3 months betore visiting a cattery
For pregnant animals:
v Must raad the manufactures preduct information
v +/- Avoid modified live vaccinations

vacclnation regimes for non-CORE vaccines (see below):
Read and follow the recommended regimé by the manufaciure
These vaccines are recommandsad to be given if regionally present or fravelling into an endemic region

Vaccine reactions:
Features:
v Anaphylaxis can develop within minutes
v Dermatologlcal signs can devalop within hours of vaccination

v Unless gavers anaphylaxis, vaccine reactions ara not a reason not to revaccinate, administer an anti-
histamine prior and monltor after vaccination, a short course of anti-histamines may be indicated

Ciinlcal signs:
v Darmatological or localised:
» Usually see urticarla (wells over body) and faclal angloedema
v SQystemic:
% Uncommonly systamic anaphylaxis
» Collapse, pale mucous membranas, slow capillary rafill time
» Can slart as pruritus, uriicaria and progress lo loss of bladder and bowel control
Treatment:
v Darmatologlcal or localised:
» Antihistamine:
s Chlorphentramine 0.5mg/kg SC/IM, +/- aral course ta cover for delayed hypersensitivity
> Conlicosteroids:
» Daxamethasone 0.2mg/kg SC
v Systemic:
» See “Shock and Anaphylaxis”
¥ GCombination;
* Adrenalin 0.005mgkg IV
s Corticostarolds: Prednisolone sodium succinate 2mg/kg IV
* Antihistamine: Chiorpheniramine 0.5mgfg IMAV
e |V fluids:
o Boluses and then high rates of flulds
o Monitering “end polnt resuscitation variables™

Viral Disease and Vaccination
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Vomiting and Regurgitation

* This chapter covers:

v
v
v

Ditferentiation between vomiting and regurgitation
Ganeral diagnostic principlas
Gianeral trealment and management opllons

* Questions:

v

= His|
v

L N S S N RN

Is it vomiling or regurgitation:

Regurgitationt Vomiting:
* Passive —no heaving = Active — heaving
= Nonausea or retching = Usually nausea or retching
= /- Undigested food » Usually digasted food with bile
* +/- No bile

tary:

Rule out regurgitation: Heaving, retching, bile, digested food

Whan?: Associated with eating or not (if yes then most likely gastrointestinal related)
Fraquency?

Duration: Acute/chronlc

Appetant or inappstent

Water intake: Normal or altered

Concurrent diarrhosa

Parasite control: Hookworm .

Current medications: e.g. NSAIDS or antibiotics

Diet: Cuirently fed, recent changes, how much, treats/scraps

Access 10 toxins: e.g. Toxie planis = Cycads, Brunfelsia sp., compost or decaying vagetablla_matte
Access potential forelgn bodlas: Bones, loys, siring

Vomiting and Regurgitation
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» Vomiting:

D lajs 0,

» Mechanlsms of vomiting:
» Activation of peripheral receptors within the gastrointestinal {ract
> Activation of ceniral vomit centra by CNS disease e.g. Motion slckness, neoplasia stc,
» Vestibular disease
» Activatlon of chemoreceptor trigger zone by chemicals/toxins, e.g, Uraemia, diabetic

ketoacidosls
Gastrointastinal: Extra-gastrointestinal:
» Gastritis/enteritis: » Systemic diseases:
» Acute gastritls: » Endoerine disaase;
+ Mosi commen cause - not seriously il » Hypoadranoconticism
« Garbaga ingastion, high fat content, + Hyperthyroidism -
allergy, specific protein infolarancs, « Diabstes melitus/ketoacidosis

viruses, parasies, plants
» Bagterial: Helicobacter sp. (difficult 1o Dx) 5
» Haemarrhagic gastroenteritis (HGE):
» Clostridium perdfringens hypersensitivity,
parvovirus, parasites
> Chronic gastritis:

* Hypercalcaemia
Metabolic diseage:

« Hepatlt diseasa

« Renal disease

» Electrolyte abnormaiities

« Sporadic vomiting ; :2"“;:"“"'"5
» Endoscope and biopsy to assess for > E opiasia
inflammatory bowel disease and neoplasiaj ” te.
» See'Hepatoblliary Disease” and

) gg:t‘;'u?l?;:?ﬂmj forelgn body/outlet “"Pancreatic Disease” and "Renal Disease”

= Vesitbular disease:

» Signs of obstruction: ’
# +/-Head tilt, nystagmus

» Fareign body, intralumina! masseas or

intussusception » See “Neurological Disease”

« Muscular proliferative or iniltrative diseasel " FNS disease and activation of CRTZ:

= Compression of outilow tract e.g. ¥ CNS dissase: Any can cause vomiling
neoplasia, granulomatous disease » Motlon sickness

« Malposifion of stemach e.g. GDV » Chemicals or toxins e.g. uraemia, diabatic

» Gastrie/intastinal uiceration and erosion: ketoacidosls

» Signs of haematemesis, haematochezla,
abdorninal paln, melaena, anaemia and
hypoproteinaemia;

» Drugs e.g. NSAIDs, corticosteroids
« Hypotensive slates
« Savera hepatic or liver disease
« Nooplasia — mast cell tumours
» Siress a.g. sevare iiness
s Bacterial, viral and parasites
= Gastric motillty disorders:

Diagnol vomiting:

» Good history and general physical examination (abdominal palpation and rectal examination)
» Radicgraphs: Rule out indleations {or surgery e.g. Foreign bodies and abstructive patterns

+ Hasmatology, biochsmistry and elactrolytes

» Urinalysis

= Abdominal ulirasound

» Fagcal analysis: Srnears and float, Glardia SNAP test

= Viral testing: Parvovirus, Coronavirus, FelV, FIV

» Other tests: Tolal T4 {cats), AGTH stimulation fest, cPLI, {PLI, TL), heartworm (cats)

» Endoscopy and or iaparclomy + biopsy

Vomiting and Raniratbadlae.
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= QGeneral treatment plans:

Clinical signa:

Plans:

* Chronlc but Infrequent

* Bright, alert and
responsive

= Normal general physical
examination

= No diarthoea or waight
loss

« Eating

= Dletary Investigation:
» History of indiscretionrelated lo ealing
» Nil par os for 12 hours
¥ Diatary modification:
+ Highly digestible bland food (Hills YD® or chicken and rice)
o |t not better in 2 weaks, trial Hills Z/D® .
« If not batter in further 2 weeks, continue along diagnostic paih
> Symptomatic medications:
« H; receptor antagonists: E.Q. Ranitidine 2mg/kg BID
* Proton pump inhibitors: E.g. Omeprazole 1mg/kg SID
= Gastrointestinal protectants: E.g. Sucralfate 0.5-1gm PO BID
« Metronidazole 10mg/kg BID, immune modulation/antl- mlrammalory
» Parasite and Giardia control +/- laecal analysis
* |F »7 years old:
» Hasmatology, biochemlstry, urlnaiysla
¥ Endocrine testing .
» |f labs are normal, then dietary moditication
« 1f continued vomiting:
# Survay radiograph +/- uitrasound
¥ Endoscope and biopsy

* Acute and frequent

* Bright, alert and
responsive

* Normal general physical
examinaticn

* No diarrhoea

= Eating

* Survey radlograph +- ultrasound, assess for obstruction
» |f oldar: Haematology, blochamisiry, urinalysis
¥ |f young: Faecal testing, Glandia testing
s +/- Hospitalise and supportive therapy whilst NPO:
# IV fluids and correction of metabalic abnormalities
» Symptomatic medicallons, as above
« Follow plan abova - Le. Diet modification

* Acute and frequent

* Looks gick, depressed

= Abnormal general
physical examination

= Dehydrated, waight loss,
Inappetant

» Hospitalise and supportive therapy: )
» IV fluids, corracﬂun of pertusion, hydration and metaboﬁc
abnormalities .
¥ Symplomatic medlcalluns. as above
= Full diagnostic work-up: L
¥ Full work-up Including imagery, blood tests and faecal tesﬂng -

* Any of the above but
also diarrhoea

* Follow appropriate p1an abovs, plus:
» Ditferentiate smalf Intestinal dianhosa from large intastinal dlarrhoea

» Faecal analysis

-

» Parvovius and Glardla testing

reatment of speclific conditlons:
See “Dlarrhoea and Haematochezia”
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See “Hepatobillary Diseage”
Ses "Fancreatic Disease”
See "Neurologlcal Diseass”
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= Regurgitation:

{ s fo u A
» Mechanisms of Regurgitation:
> Atered motility
» Obstruction of flow: .

« Extamal compression
« Intamal obstruction
» Inflammation

= Altered motliity:
» Megacaesophagus:
= Congenital
» Acquired (adult onset):
o Primary megacesophagus (idiopathic): Diagnosis of exclusion {i.e. causes of secondary)

o Secondary megaocesophagus: Myasthenia gravis, myopathy/nauropathy, toxicity,
dysautonomia, tick paralysis, snake envenomation etc.

= Ohstruction of flow:
» External compression of ossophagus:
« Vascular ring abnormalities: Most commaonly persistent right aortic arch
o Neoplasia within tha cervical reglon or thoracic cavity
¥ Internal obstruction of cesophagus:
« Stricturas: Secondary to inflammation
» Oesophageal forafgn bodiss
« Neoplasia (rare)
* [nflammation of the cesophagus:
» Chronic vomiting:

» Topical Irfitants: Oral antibiotics (Doxycycline and clindamyein, ingested caustlc agents,
foreign body

nogtics fo Itation;

= Should assess for concurrant diseases such as laryngeal paralysis as may Indicate primary
neuralogical disease

« Good histery and general physical examination
» Radiographs:
¥ +/- Barlum swallow
» Assess for asplration
» Endoscopy and biopsy
= Other sea balow under “Megacesophagus”

« Features:

v Common in dogs, rare in cats
v Persistent reduced motility of the cesophagus
v If have laryngesl paralysis, can have megaoesophagus
v Must assess for aspiration pneumonia
» Causes:
v Congenital:
¥» Clinleal signs devalop whan weaning onto solid food
v Acquired (adult onset):
» Primary megacesophagus {ldlopathic):
« Diagnosis of exclusion {l.e. causes of secondary)
+ Typkally, large breed dogs

Vomitinag and Reauraitation
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i » Gecondary megaossophagus:

s Myasthenla gravls (20% of cases)
o Immuna response against acatylcholine receptors
o+ Can bafocal or generalised {systamic weakness)

» Othar: Myopathy, nsuropathy (lick paralysls, snake envenomation), toxleity, dysautonomla,
systemic lupus erythematosls, hypoadrenocorticlsm, oesophagitls {Splrocerca lupi), thymoma +
4 etc. - .

= Diagnostics:
b} v Radlographs:
[ ¥+~ Barium swallow
Haematalogy, biochamistry, urinalysis
Endoscopy
Faecal float — Spirocerca fupl
[ ACh recaptor antl-body test
Adrenal functioning tests
Systemlc lupus erythematosus antl-nuclear antibody tests
Y ¥ I central nervous system signs, +/- distemper virus testing, CSF, CT
4
b

-
T e

* Treatment: :
v" Congenital: No treatment, poor prognosis
v Acqulred: Treat underlying cause, prognosls dapends on cause
v Cther: Feading helght, vary food consistency (varlable response batwean dogs)
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Wound Management

» This chapter covers;

¥ Steps in assassing and managing a wound

= 4 Categories!

v Clean: Atraumati¢, surgical wound, aseptic conditions
v Clean contaminated: Minor break in asepsis 8.g. Controlled entry into gastrointestinai tract

¥ Contaminated: Recent wound with contaminatfon with expasure to slements {abrasions) ar major
breaks in asepsis

v Dirty or infacted: Old wound with exudate and obvious infection &.9. Wound with abscass

« Wound managemsant:

1, Triage and patient stabilisation:
» A Airway, B: Breathing, C: Circulation
2. Control any cbvious blesding:
» Pressure bandage or loumiquet {<1 hours)
3. Anglgesta and antibiotics;
» Systemic analgesia or local or ragional analgesia
> Broad spsctrum antiblotics
4, Prevention of further contamination:
» Temporary sterile dressing: Mcist gauze, cotton wool, elastoplast
5. Assassment for other Injuries;
¥» Radiographs (chest - contusions, spina) and ulirasound (free abdominal fuld)
6. Cleaning and preparing she for dafinitiva management:
» Clip surrounding halr, surgical scrub of surrounding skin {not wound)
7. Dabridemant:
» Lavage with Hartmanns (best).
« GOm! syringe with 18g needle and 3 way tap
» Surglcal removal of foraign material and necrotic / non-viable tissue:
» Exploration of all wounds for dead space
» En-bloc debridement
» Minimal debridement:
« Distal hmbs, bone and tendons aim to conserve as much as possible
8. Drainage:
» I excesslve dead space that cannot be removed
» Drains exit from most dependant site
> Type
* Passive: Gravity.
+  Active: Negative pressure
9. Promotion of wound granulation (If left opan):
» Propor selection of bandaging matera!
10. Selection of an appropriate method of closwe:
» Primary closure:
+ Clean, surglcal wounds
+ Infectad wounds that can be removed en-bloc
» Delayed primary closure: 2 — 5 days post infury
= Contaminated wound with unsure viability

nn
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+ Close when heallhy granulation tissue has developaed

+ Bandage appropriataly while wailing
» Secondary closure: > 5 days post Injury

« Dirty or Infected wounds

* Primary closure atter granulation and epithellsation:

o Usually excision of granutation and epithelised tissus

» Secondary intentlon; Not closed primarily

s Large wounds that cannot be closed primarily

+ Healing by contraction of wound over granulation tissus bed and epitheliatisation

* Canbe very time consuming and expensive

+ Not all wounds will heal properly

= Wound dreasing and bandaging:
¥ Functions:
¥» Reduce dead space, cedema and haemcrrhage by applying pressure
» Environment {o facilitate debridement and absorb exudates
¥ Protection and immobilise the wound
¥ Threa layars:
# Primary: Dressing applied directly to wound
+  Adherent or non-adherent
» Secondary: Padded matarial that aids absorption
« Several layers of rollad cotion held with rolled gauze
» Moisture absorption and padding
¥ Tertiary: Protective layer thal holds it in place
= Vet wrap or Elastoplast
¥ Adherent verses non-adherant:
»  Adherant:
* Machanical debridement when removed - necrofic tissus adhares to dressing
= Woet to dry dressing — wet sponges applled to wound with dry ones on top to absorb moisture
» Change regularly TID-S10 when strikes through
» Non-adharent;
+ When granulation tissue has formad
e Promote wound healing: Retain molsture, promole epiihelisation, prevent daswcallon
+  Early non-adherent dressing:
o Wounds that ara still granulating e.9. Jelonet
= Lale non-adherent:
o Wounds are beginning to epithelialize and have already developed granulation llssue
o E.g. Melonin, Cutilin, Solosite {wound gel)
v Autolytic debridemant:
» Advantages:
= Selectlve debridement of only non-viable tissues
+  Fagcllitates healing and granulation and epilhelializatlon
» Disadvantages: :
s Slow, moist and malodorous
=  Requlire frequent and polentlally expensive dressing changes

.
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FLOWCHARTS:

Wounds or Trauma

L A

Yes No

r

External hleeding:
« Apply prassura
» Protective dressings
= Pain relief and antibictics
« +/- Blood transfusions
» Definitive assessment
* +/~- Layage and debridement
= +/- Burgical repalr

Coagulation tests:
* PCV/TP and blood smear
= Hasmalofogy
» BMBT
= ACT, APTT, PT
Coagulopathy?
Ho Yas

Internal blseding:
= Pain relie!
= +/- Blood transiusions
» Abdominal counter pressure
= GIT tract blesding:
» Parasitic
» Gastric ulcers
» Neoplasia
» See "Diarmhoea" for differentials for
haematochezia
= Respiratory tract:
#» Traumatic
» Coagulopathy
» Necplasla
» infectious
» Sea "Resplratory disease ‘for
differantials of haemoptysls
» Haemabdomen;
» Neoplastic
> Traumaticiforelgn body
¥ Gastrie ulcaration
* Infectious
= Hypopyon
# See "Ophthalmology"

r

b

See “Coagulopathy™
* Immune mediatad thrombocylopania
« Rodenticide toxieity
* Disseminated intravascular coagulation
= von Willebrand disease
* Snake envenomation

Other causes of bleeding:
* Neoplasia
« Forelgn body
= Hypertension
= Fungal infection
= Vasculitis

Flowcharts
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l Constipation / Tenesmus

/ Tenesmus:

* Tenesmus and dyschezia = Anal gland disorders
s Urinary tract disorders -
* When was last normal defacatlon * » Reclal ang perineal disease
+ Histery of feeding bones, current diet « Prostallc disease .
* Prior episodes of constipation = Constipation: See "Conatlpatlﬁn"
* Conslder other causes of straining e.g.
urinary tract disease/obstruction

Extra-gastrointestinal Diswase:
¢ Dietary: Bones*
+ Dehydratlon -
. » Drugs: Oplolds, tramado!
. :Z::et':\zgg:;sla and polyps * Elecirolyte abnarmalities: ‘
- " ) # Hypercalcaemia, hypokalaemia
* Idiopathic {cats) - matility dysfunction = Narrowing or compression of the colon;
* Ractal sirictures » Prostatic disease '
» Rectaliperineal disease
» Sublumbar lymph node enlargement
» Palvic canal namowing (trauma,
neoplasla, malunion)
» Hypothyroidism
= Maurologlcal:
> Spinal cord dissase
» Cauda egulne syndrome
#» Dysautonomla
» Avarsion to litlar tray (cals)

Gastrointastinal Diseasa:

' » Walching defecation behaviour
= Musculoskeletal exam
* Bladder palpation {aspecially cats)
= Ractal palpation (anal glands, rectum, prostate) -
» Neurological examination
* Haemalology, biochemistry and urinalysis
= Radiographs:
» Gonfimm constipation
¥ Prostallc size
¥ Posltion of colon {narrowing)
= Ultrasound of prostate/sublumbar 1N

« See “Constipation and Tenssmus”, “Rectal and
Perineal Diseasa” and “Prostatic Diseass” )
» Far mora information, differentlals and treatment T
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Diarrhoea

Smaill intestinal: ) Large intestinal: Frash hlood:
» |ncreased faecal bulk/water 2 Smal amount of faeces
= No straining ‘ * More frequent
= Profactie * Painful straining
= Melasna ' Mucous
» Not urgent « Fresh blood
Mixed: Haematochezia:
* Increased faecal bulk/water * Inflammiatory:
* No straining »> Inflammatory bowel disease
= Projectile » Histiocytic ulcerative colitis {(boxers)
* Molagna » Haemorrhagic gastroenteritis*
* Not urgant ) = Infactious:
» Parasites: Whipworm, hookwarm®,

* Giardia® and Coccldia*
» Bacterial: Clostridia
¥» Viral: Parvovirus*

Sae “Diarrhoea and Haematochezia® |« » Fungal: Histoplasmosis, Pythiosis
« For difierentials and treatment options * Neoplasia:
» Lymphoma
» Adenocarcinoma
* Trauma:

» Coagtlopathy
« Gastrie ulceration:

Flowcharis 301



/

Effusion / Qedema

—

Effusion = fluld contal
body cavity

ned with a

v\

QOedeama = fluld within tissues

/ _

Fine Needle Aspirate:
= Ses “Effusion” to characterise

» PCVITP
= Spacific gravity
= Cytology

= +/- CuRure and sensitivity

Transudate:
* | Oncotic prassure

! Modified transudate:
i * t Hydroslatic pressure
i * 1 Vascular permaability

» t Lymphatic permeability

Chyle:
= Obstruction of lymph flow
* Rupture of lymph duct
* Pseudocyla (lymphoma}

Exudate:
= Inflammatory:

* Causas of effusiona:

= Neoplasla

> Seplic/non-septic
» Pyogranulomatous

Blaocd:
* Haemorrhage
* Neoplasia
* Coagulopathy

Pieural:

Abdomiral: - s

Transudates: hypoprotainaal

ey

= Raduced oncotic pressure e.9.

» PLN, PLE, liver disease
* Excess [V fluids {cals)

mia (atbumin <15gm/}

* Reduced oncotlc pressura &.g.
- hypoproteinaemia (albumin <15gme}
» PLN, PLE, liver diseasa

» |ncreased capillary hydrostatlc pressure
6.5, RHS CHF.
paricardlal disease

* Diaphragmatic hernla

LHS CHF {cats),

* Increased capillary hydrostatlc pressure: .

a.g. Portal hyperension: pre!lntra/pns!-
hepatic. RHS CHF -

* Increased parmeabllity of vessels (blood

fungal, oesophageal perforation

Jﬂm L} Neop|asia and Iymphailcs) 8.9. Fip
« |ymphatic obstruction o.g. neoplasla, )
: 3 diaphragmatic hemia, abscess
! = Increased parmeabifity of vessels (blood
) and lymphaties) e.g. FIP . .
N » |nflammation; FIP (can have high « Neoplasia
Non-septic globuling), liver disease, lung torslon, | « Inflammation: Blla {increasad [billrubin]
1 Exudate: hemia compared to serum), FIP, pancreatitls,
l ) ' a Necplasia torslon, uroabdomen
) . * Auptured abscess, foreign body = Auplured abscess {splenfe, hepatle, urinary, |
Septic inhalatlon, penetrating thoraclc injury, prostatle), foraign body perforation,
Exudates severa pulmonary infection — especially |  penatrating injury, bowsl rupture

Flowcharts
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Jaundice / icterus

}

= PCVITP and setum colour
= Blood smear

= Spheiocyles

* Autoagglutination

» Haematology

* Biochamistry

» Ultrasound

« | PCV

» Icteric serum

« Spherocytes

= Auloagglutination

]

Pre-hepatic:

* 1 Praduction of hasmoglobin
due to haemolysis

h

= 1 Bilinubin

= 1 ALP, GGT

& 4/~ 1 ALT, AST

» Liver lesions/abnormal
achogenicilyachotexturs

|

Hepatic:

» | Uptake and conjugation dus
to hepatic fallure
» | Hepatic excration

= immuns madiated haemolyilc
anaemla

» Toxle: Snake, onlons/garfic,
paracetamol

» [nfectious: Mycoplasma
haemofelis, Babesia, Erhilichia,
Leptospira, FeLV, FiP, FIV

» Soe “Anaemla and Pale
Mucous Membranes”

= For diiferentlals for hasmolysis
and for more Inlormation

;

* Hapaltitls ~ severe acute:
» Toxic: Plants, mycatoxin
> |nftammatory:
Cholangiohepatitis, hepatic
lipidosis

= Biliary tract congastion:
» Dilatad bile duct
» /- Pancrealitis

Post-hepatic:

+ | Remaval due to blliary
cbsiruction

r

» Duodenal forelyn body:
> Blocking duodenal paplilae
= Pancreatitis:
» Acute severs
» Chronic: Severe
hyparbilirublnaamla
= Billary disease

= See “Pancreatic
Disensa™

» For more Information and
treatmant of pancroatitis

Sea “Hapatohliiary Disgase®

» For more Information, gifferentials and

freatment

7
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Pale Mucous Membranes

/\

Anaemiai

Shock:

« Rapid capillary refill time
» Nommal pulses

* Tachycardla

= Tachypnosa

* +/-Weakness and exercise
Intolsrance

= +/- Jaundice

Haemorrhage! Haamolysis:

~. [

See “Anaemia and Pale Mucous

Mesmbranes” sos “Bleeding® flowcharts
* For diffgrantials and treatment options

See “Shock and Anaphylaxis®

* For differentials and treatment cptions

Fy

» Slow capillary refifl time
= Pulses: Bounding or poor tone
* /- Savere fluld loss;
» Vomiting/diarrhcea/polyuria
» Prolonged Inappetance
> Signs of bleeding
* +/- Signs of severs lliness
= +/- Signs of heart disease:

¥ +/- Murmur, arrhythmia, reduced
heart sounds

Hypovolasmic:

* Protracted loss of body fluid:
#» Prolonged Inappetance
» Gastrointestinal loss
» Polyuric diseases

= Acute loss of body fiuid;

» Bleeding: Externalintemal

Cardlogenic:
* Poor cardiac oulput:
» Severe valvular disease

» Pour contractifity — dilated
cardiac myopathy -
¥ Dysrhythmia

Distributive: ;

{Vasodilatory)
= Anaphylaxis:
» Sudden onset colapse

= Secondary to severa illness
leading to sepsis/SIRS

Obstructive:
* Impaiment of biood flow:
¥ Gastric difation +/- volvulus
» Percardial effuslon
¥ Pneumothorax

e

Flowcharts
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Polyuria / Polydipsia

» Polyuria
» Urinates frequently, larger
volumes, inappropriate places
« Polydipsint
» Excassive drinking, drinks more

frequently, larger volumaes, drinks
from different and unusual places

» Water intake can be increased in
warm weather, increased

* Glucosuria
= 4/- Ketonuria

-

« Urinalysls:
J » USG, dipstick and sediment examinatlon
« Biochemistry
* Measure water intake:
» Dog: »100mlkg/day
» Cat: >80mUkg/day (on dry food diet)
» Waler Intake can be increased in warm
waathsr, increasad exercise

axercise
—

Diabetes Mellltus:
« 8so “Endocrine Disaase”

» Aeducad insulln secretion ar
Insufin resistanca

Hypsarcalcaamis:
» Neoplasia:

* Hypercalcaamla

* Entire female animal
= Hecant heat 1-2 months

|

Pyometron:
» Pyroxia
» +/- Vagina! discharge
= 4/- Systentic lliness

» Adenocarcinoma
« Anal glands - common
» Lymphosarcema
» Parathyroid disease

» USGE: «1.030
= ldeally multiple

moming samples

Othen

a Hypoadrenocorticism:

» Sea “Endocrine Dissase”
= Hepatic insuificlency
« Diabeles insipidus:

» | ADH production (central)

> | ADH sensitivity {renal)
» Psychogenie polydipsia

A

= Common in cats

Hyparthyroidiam:
= See “Endocrine Disease”

» /- Azotaemia due to concurrent
chronic renal failure

« Pegrform setum total T4

Flowcharts

Renal Disease:
+ Ses “Renal Disease”
s Chronic ranal failure:
#» Common In cats
= Chronic pyelonephritis
* 4/- Azolaemia,
hyperphosphataemla

* Parform ultrasound and
wrinalysls

Hyperadrenocorticlsm:
» Ses “Endocrine Disease™
» Excess endogenous sterclds
= t ALP, +- sfrass laukogram,
recurrent infections
= Ses also polyphagla, pot belly,
panting, alopecia

» Parform LDDST or ACTH stimulation
tast
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LPyrexlal Fever of Unknown Origin

‘/

* Peraistont fever

* Severity:
» <40°C = mild
# 40-40.5°C = moderate
» »40.5°C = savers

* General physical examination:
» Raepeat evary 8 to 12 hours
» Asgess all body systems: Oral, ocular, ear, shin,
resplratory, cardiovascular, gasirointestinat,
hepatic, renal, urinary, prostatic, lymph nodes,

muscutoskeletal, reproductive
3 Neurological examination
= Diagnostics:
¥ PCV/TP and blood smear, biochemistry,
haematology, urinalysis
# Cylology and cutture of effusions, blood, CSF and

* NOT hyperthermia:
# 1 Envlronmental temperature
» Recent exsrcise
* Reduced cooling ~

brachycephalic and laryngeal urina
paralysis ¥ Serology
» Radiographs and ullrasound
Infectious: [¢— ] l
Neaoplastict
= Bacterlal:
» Foreign body r
* Peiitonitis: Abdominad paln [ Inflammation: I
» Ultrasound

# Discospondylitis: +/- Back pain "

« Radiographs, urina cullure, +/- fungal I Immuns mediated: 7 )
# Endocarditis: +/- Murmur l

* Blood cultures, achocardiogram
» Pneumonia/pyothorax: +- Respiratory distrass
* Radiographs and BAL/FNA
Atypical: +/- Non-healing wounds
= Mycobactarial, culture
» Cat light abscesses: Clip cat > Jaundica,_anaemia. .
L » Mycoplasma hasmofelis: Smears, PCR agglutination, spherocyles
* Prolozoa: ! ' IMTP:

» See “Neurolagical Disease™ and “Parasitic | > See “Coagulopathy” -
» Thrombocylopanla,'meadlng._ B

* Immune mediated condltions:
= IMHA: :
» See “Anasmia and Pals
Mucous Membranes”

¥

Disease”
- » Neospora * Immune mediated polyarthritis; -
» Toxoplasma » gl;]ii;lgg;smumpre limb
= Fungal:

# Hock and carpus usually
* Inflammatory meningitis:
» Ses “Neurological
Diseasa®™
# +- Neck paln, naurologlcal

* See “Nasal and Nasopharyngeal disease”

» Aspergillosls:

4 + Upper respiratory tract and disseminated

(anywhere - eyes, brain, spine, bone, kidneys}

3 * Beware German Shepherd

' > Cryptococcus: Malnly cats A
* Upper resplratory tract and neuralogical slgns - Inflammatory conditions:

= Viral; » Pancroalitis

y

> Seo “Viral Disease and Vaccination™ » Prostatilis _
! > FiP, FIV, FeLV: Systemic illness > Cholangichepatills
: » Panniculitis

; » FHV, FCV: Oral, upper respiratary tract and ccular
. signs
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Regurgitation

Regurgitation:
= Passiva ~ no heaving
» No nausea or relching
= /- Undigested food

Vomiting:
» Active ~ heaving
= Usually nausea or relching
= Usually digested food with bile

* +/- No bile
'

Oesophageal disease:

L See “Yomiting” flowchart J

* Radiagraphs/flucroscopy
= +/- Barium swallow

« Assess for aspiration

= Endoscopy and biopsy

/

r

Inflammation:
+ Oesophagitis:
» Caustic substances

Obstruction:

= Intraluminak

» Foreign body

» Drugs — Doxycycline and * Intramurak:

clindamycin > Sircture (secondary to
» Vomiting - severe or inflammalion)

chronic ¢ Exiraluminal:

» Foreign body

> Theracic mass
# Vascular ring anomaly
(regurgitation since weaning)

Reduesd motility:
= Megaossophagus:
Idiopathic {most common)
Myasthenia gravis
Neutopathy
Texle: Tick paralysis
Qesophagitis
Snake bite
Other

YU WV ow Wy

v

See “Womiting and Regurgitation”
« For differentials and treatment options

» Haematology and biochemistry

s Urlnalysis

= Fagcal float. Splrocerca fupi

= ACh receptor anti-body test

= Adrenal functioning tests

= SLE anti-nuclear antibody tests

* |t CNS signs: Distemper, CSF, CT
= Body clip: Ticks

Flowcharts
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Respiratory Distress

/ \

Rapid and shailow breathing: l | Prolonged breathing phase: ]
Restrictive: Obstructive:
= Rapld and shallow breathing = Prolonged breathing phase

. 4 |

Decreased bhreathing
soundst Auscultatable Audible sounds:
= Inspiratory dyspnoea (air $ounds: » Stertor
hungry appearancs when * Stridor
savers) ¥
Inspiratory with stertor:
* Pleural spacs disease » Snoting
: h J * Inspiratory dyspnoea
increased breathing sounds!
» Can be both Inspiratory and » Extrathoracic dinease:
expiratory dyspnoaa when severe » Nasal cavity and
_ nasopharynx
« Pulmonary parenchymat disease v

Inapiratory with stridon |
= High pitched wheeze or gasp
» Inspiratory dyspnoea

Reduced excursions:
= Normal breathing sounds but * Extrathoracic disease:
reduced insplratory excursions _ > Larynx and cervical

: tracheal disease

* Neuromyscular weaknesss

* Chest wall dissage/diaphragm .
diseasea phrag Expiratory with rapld rate:

‘| » Rapid expiratory dyspnosa - .’,'
a +-Wheezing - I
s H- Cough

. Intrathoraclc disease:
¥ Intrathoracle trachea and bronchi

308 Flowcharts



l Respiratory: Nose and Nasopharynﬂ

e

! T~

Nasal: Nasopharynx: Other:
* Stertor . « Stertor = Qcular disease
» Sneezing s Reverse sneezing « Dental disease:
« Nasal discharge: = Gagging » Abscaessatlon
» Serous: Viral, allergic, foreign body » Oronasal fistula
» Mucopurutent: Chronic foreign = Pulmonary disease:
body, secondary bacterial infection, » Pneumonia
fungal infection, lower respiratory ot 1 % Qedema
tract disease, neop.dasia!. L - « Epistaxis
> Sanguineous = Epistaxis e
e
Epistaxis: Reverse sheozing:
Farelgn body: * Neoplasia = Foreign body
1 = Acl_.lte ansat * Fungal infection » Nasal mites
= Unilateral » Trauma » » Allerglc
* Foreign body * Vomited contents
* Systemic coagulopathy
Naopiastie: * Hyperiension
-‘ * Nasal tumours » Denlal disease
= +/- Faclal deformity
X

Inflammatory:
= Allerglc rhinitis {dogs):
» Bilateral serous nasal discharge
» Seasonal
= Nasopharyngeal polyps (cats)

Sterton
« See “Respiratory Dissass™

* For more Inforrmation, differantiats
and treatment

Infectious:
« Virak: {cats)
¥ FHV and FCV (oral ulceration)
» +/- Conjunctivills, comeal ulcers
= Fungal;
» Aspergillosis

* See “Nasal and Nasopharyngeal dissase”

» For more informatian, diftarentials and treatment
General physical examination

* Ocular examination

* Oral and pharyngeal examination under general
anagsthesla

» Cytolagy and eulture it discharge {lf suspect fungal)

» Cryptococcus
= Bacteriak
» Chlamydophila felis (cats)
¥ Usually secondary
» Mycoplasma (cats)

+ Biopsy and PCH if suspecling viral and Chlamydia
+ Radlographs / CT

* Rhinoscope and blopsy: If suspact allergle, fungal,
naaplastic

» Il no scope:

» Flush of nasal cavity

» Blind biopsy (not past medial canthus)
= Epistaxis:

*» Coagulation tests and blood prassure

Flowcharts
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Respiratory: Pharynx and Larynx

/\

Pharyngeal:
s Stertor
+ Gagging
= Excessive swallowing
= Panting {dua to heat stress)
* Inspiratory dyspnoea — If obstructive

s Brachycephallc airway syndrome
_ = Farelgn body
* Nasopharyngeal polyps (cats)
s External swalling:
3 Neoplasia
» Abscess
» Slalo/mucocosle

-

* Pharyngesal palpation

» Oral and pharyngeal examination
« Radiographs / CT

» FNA and biopsy of swellings

Laryngeal:
 Stridor
= Altered back
» Gagging/coughing
v Excessive swallowing
« Panting (due to heat strass)
* Inspiratory dyspnoea ~ if obstructive

s Brachycaphalic airway syndrome
= Laryngeal paralysis:
> |diopathic:
s Most common
* Large breed dogs
» Recurrent laryngeal nerve
disruption:
« Trauma, neoplasia
» Congenital

> Polyneuropathles (tick
paralysis/myasthenia gravis)

» Laryngeal collapse
= Laryngeal Inflammation
= Foraign body

. Léryngaalfcervlcal palpation

= Laryngea! examination under light
anaesthesla

= Hadiographs/CT ‘
¢ FNA and biopsy of awellings

—

* See “Respiratory Disease™
» For mare Informatlon, differentlals and treatment

Flowcharts



Resplratory: Trachea and Bronchi

Trachea:
» Extrathoracic:
» +/- Inspiratory obstructive dyspnosa
» Sees as prolonged insplratory phase

Clinical sfgns:

\4 * Paroxysmal cough:

¥ Hacking, honking

= #f- Productive: White froth

= +/- Wheeze: Alrway narrowing

s +f- Ahonchl: Moist sound due to
flufd In airways

= [ntrathoracic: 1
» +/- Explratory obstructive dyspnosa Brenchi:
» See as prolonged explratery phase = Explralary ohstructive dyspnoea
\ s +/- Wheeze
‘4_---—“—-"_-_-—_
» Radiographs
» Thres views
» Inspiratory and explratory views
Inflammatory: Bronchl:

» |nfectious tracheobronchitis:

» AKA "Kennsl Cough”

» Typleally, no dyspnoea

» Acuta onset

3 “Macking” cough

» +/- Retching

» +/- White froth

» +/- Positive fracheal pinch

Tracheal collapse:

» Overwelght small breed dogs

» Chronic progressive “goeose honk’
cough

» +- Concurrent heart disease

» +/- Exacerbated by respiratory disease

% Paroxysmal

= Tracheal hypoplasia:
» Typically, brachycephalic braeds
» Congenilal

* Bronchlal compression:
» Secondary to cardiac enlargement
due fo heart disease
+ Canine chroni¢ bronchitis:
> Chronle history of coughing
= Faline bronchlal disease (and
asthma):
» 4/~ Chronic cough
> +/- Acute dyspnoea and whaeze
(due to bronchoconstriction)

= Scoping:
» Fluid sample for cytology, culiure
and sensitivity
> +- Blopsy

» Typically seen in young animals
*outgrow trachea”
» +- Cough
= Foreign body:
» Acute onset cough
» Non-productive

a 4/~ Bronchoalvesolar lavage
s See “Respiratory Diseass®

= For more Information, differentlals and
{reatment

Flowrharte
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Respiratory: Pulmonary, Pleural and Chest Wall

//

+ Restrictive dyspnoea = Reduced lung sounds Pleural diseasa:
= See = rapid, shallow breathing = Pngumothorax )
» Diaphragmatic hernia
l = Plaural etfusion:
» Cough: * Transudate/modified
» Soft, moist * Aeduced movement of lransudale:
. i Poéi v chesl wall with breathing  RHS CHF,
i:lcrerase‘:!crasepiral « Normal chest sounds hypoalbuminaemia
. ory .
sounds: Crackles 1 * Haemorrhage;
+ Exarcise intolaran - # Trauma, coagulopathy
srose Intolerance Chest wall s Inflammation:
l discase: » Pyogranulomatous: FIP
» Trauma » Pus: Pyothorax
Cardiac disease: « Tick paralysis « Neoplastic:
* Puimonary oedema; « Snake « Chylous:
. . . . : )
7 LHS congestive heart failure enveromalion - » Obstruction or rupture of
» Typically see a tachycardia if heart | | « Botylism thoracic duct
d!ssase is causing the respiratory » Neuromuscular
distress diceass —
» Can also get branchial polyradiculoneuritis
compression causing coughing « Nooplasia
* Ses “Cardiovascular Disease™
» Myxomatous mitral valve disease Y
" » Ditated cardiomyopathy * Radiographs:

l + Three views
» Insplratory views
* PCV/TP, 5P0,
s Mucous membrane colour
* Colour of blood (methaemoglobin)
» Fine needle aspirate

Pulmeanary diseaset
» Pneumonia:
» Usually secondary — aspiration
* Pulmonary oedema {non-
cardiogenic): = Ses “Effusions® lo characterise
» Near downing, ebstiuctive, and for mora infarmation
neurogsni.c {seizure, - ¥
slectrocution)
* Pulmonary necplasia
= Inflarmatory:

* Sge “Respiratory Disease"
« For mora information, differantials an_d

» Eosinophilic bronchopneumonia treatment
» Acute respiratory distress :
syndrome
» Infectious: r ' ‘ Haemoptysis:
> Parasitic: Other causes of dyepnoea: = Heart worm
* Toxoplasma * Reduced haemeglobin: disease
s Aslurostrongylus abstrusus » Anaemia = Negplasia
*+ Heartworm disease » Haemoglobin problem: = Coagutopathy
* Fungal » E.g. Paracatamol toxicity « Ppgumonia
» Bacterial — primary pneumonia = (cats) = Thromboembolism
rare « Pulmonary
* Haesmorrhage: contusions
# Contusions ~ Feeeemeeeeme e » CHF
7 Coagulopathy
Flowcharts
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Salivation Disorder

Toxic:
= Cane toad
= Family Araceae (arum family)
s Organophosphate / Carbamates
= Synthetic pyrethroids
* Duranta eracta
* Tobacco
» Macrocycfic lactone anthelmintic

» Causlic substances ingastion
» See salivation pricr to ulceration

» See “Toxicology”

* For more information, differentials
and treatment

Oaesophageal / Gastrointestinal:
Oesophageal:

» Oaescphagitis

» Foreign body

» Neoplasia

» See as regurgitation
Gastrointestinal:

» Diseases causing vomiting

Ses “Womliting and Regurgitation™

For more information, differentiats and
treatment

Metabolic:
» Hepatic disease:

» Encephalopathy: See neurclogical
signs —~ head pressing, altered
mentation, +- seizures
» Hepatic failure
+ Portosystemic shuni

* Aenal disease:

» Uraemia causing nausea or oral
ulceration

» +~ Expiralory obstructive
dyspnoea

~ See as proloaged expiratory
phase

* See “Renal Disease™ and
“Hepatobillary Disease”

s For morse information, ditferentials
and treatmeant

Resplratory:
Congestiva heart failure:
~ Especially in cats
# See concurrent dyspnoea, cyanosis

Oral disease:

» Denlal disease
= Foreign body
» Trauma
* Feling granuloma complex
« Stomatilis/gingivitis:

r Feline stomatitis

> Test for FGV, may play a role
« Ulcers;

» Viral (FCV}

» Uraemic ulceration

» Caustic substances: May see
salivation 24 hours befare
ulceration

= Neoplasia

* See “Dysphagla and Oral
Diseaso”

= For more information, differentials
and treatment

T RS TR TEEss RS NS R TR Sy Sys ew RE T T T T T

= Neurological examination

* Oral examination

* Assess for cardiac diseass
» SPQO,; and radiographs

v History of access to baits/toxins/iopical
antiparasitic preparations

« Haematology, blochemistry, elecirolytas,
urinalysis

* Radiographs +/- ulirasound

= Scoping of the pesophagus

Ey

Flowcharts
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Seizure. Disorder

—

Selzurs:
= Generalised:
» Mass uncontrolled muscular activity
» Loss of eonsclousness
» Unrasponsive to stimuli
¥ +/- Urinaryfaecal incontinence
# Typically altered mantation prior to and
afiar a seizure episode “disorientated,
ataxic”
« Partlal:
» Repetitive twitching or movement of
limbs
» More common In cats

| '

\

Intracranial: Extracranlal
* Inflammatory » Hepallc encephalopalhy:
(meningoencephalitis): » Hapatlc failure
» GME ¥ Portosystemic shunt
» GSteroid responsive = Toxic:
* Virak > Plants
> Distemper ¥ Lead
= Motabolic: » Mycotoxing
¥ Storage diseass » Pyrethroids
= Ngoplasia » Carbamate
s Vascular agcident: » Metaidehyde
» Clot or blaed » Strychnine
* Epilapsy {idiopathic) * Metabolic:
* Hydrocephalus ¥ Hypoglycaemic

¥ Hypocalcaemia
» lschasmic
#» Thiamine deficlency

Syncope:
* Collapse and loss of consclousness
= Generally, ne muscular movamant
= Recover quickly
* No attered mentation

= Many ditferentials:

= Cardiac (due to | cardlac output)
» Arrhythmia/Vasovagat
» Heart disease
» Cardiac tamponade

» Respiratory:
» Hypoxia
» Cough Induced

= Systemic hypertension

* Glucose and electrolyte
abromalitles

* Anaemia
= Vascular accident

}

= Neurolagical examination
* Qcular examination
» Assess for exira-cranial disease:
#_ History of accass to baltsftoxing
» Haematology, blochemistry, slectrolytes, urinaiysls
» if nomal
» Assess for Intracranlal dissase:
3 Cerebrospinal fluid: Cytology, eulture, PCR

» CT or MRI
!

* See “Neurcloglcal Diseass” and “Seizure
Disorders” and “ToxIcology™
* For more information, differantials and treatment

1 _
* Hagmatology,
biochemisiry, electrolytes.
« Urinalysls
* Resting ECG
= Thoraclc radiographs
* Echocardiogram
» Systalic BP

Common causss in dogs!
* Lesa than 1 year old:
» Portosystemic shunts .
» Inflammalory s
» Distemper o
b Hydmcaphalus!storags
disease. -
» Toxlcity
= 1 -5 years old:
» Epllepsy
» Inflammatory
> Toxlcity
» Cergbral neoplasia
v 55 Years:
» Cerebral neoptasla
» Inflammatory
» Toxicity .
» Epilapsy 8
» Metabollc ’

Flowcharts




Urinary Incontinence

Things to conslden
» Secondary to PU/PD disorder
» Submissive behaviour .

Urethral Incompotance:
» Femala spayed
= Madlum to large breed

+ Unable o walk:
» E.g. severe osteoarthritis

» Cognitive dysfunction —foss of
house training

Ectopic ureter:
= Young <t yaar
= Urina leak whan

slesplng, standing, sitting
a “Never house trained”
"Always done it”

Infiammatiom
« Pollakiuria
= Stranguria
» +/- Hasmatura
= Small bladder

= Bactarial infection
(primary/secondary)

= Urolithiasis

* Faline lower urinary tract
dissase

* Neoplasia

* Prostatitis

sitting
= Able to urinate normaily

= Loss of urethral sphincter suppont
possibly secondary to lack of

suppont

» Urine leak when sleeping, standing,

oastrogen or loss of broad ligament

-

Paradoxical urinary
Incontinence:
« Large firm bladder
* Inability to complstely
+ Secondary to cutflow obstruction —

overflow incontinence when pressure
exceads sphinctar

= Prostatic disease

» Neoplasia

» Urnlithiasis

= Foline lower winary tract diseass

L

Heurological dysfunction:
= Concurrent neurolagical signs
» LMN/UMN spinal reflaxes
* +/- Spinal pain
» Larger bladder
s Inability to completely

» Uppar motor neuron lasion:

» Flrm distended bladder, difficult to
express, does not completaly
ampty

» Lower motar neurcn lesion:

» Soft bladder, easy 1o express, does

not complataly empty
» Detrusor areflexia:

» Raducsd detrusor contractions due
to over distenslon of the bladder,
causes damage te tight Junctions

Walching urination behaviour

Bladder paipation before and after urination
Prostate palpation

Neurological examination

Urinalysis

USG, dipstick, eytology

+/» Culiure and sensitivity

+/- Haematology, blochemistry and elactrolytes

Ulrascund of bladder, kidneys, prosiate

Prostatle wash {urine culture doas not always plck

up prostatitis}
+/- Radiographs, +/- excretory urogram

Tria! on medicatlon for urethral incompetance

See YUrinary Tract Disarders® and
“Prostatic Disease”™

For more infarmatlon, ditferantlafs and treatmant

-ww v wwvVVGUVUVGVG GV VG GVVG VGV WV
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Vomiting

Regurgitation:

b4

Vomiting:
s Active — heaving
» Usually nausea or ratching
* Usually digestad food with bila

» Passlve —no heaving
* No nausea of retching
» +/- Undigasted food

v +/- No bile

I

Ses “Regurgitation”

Gastrointestinal:
* Acuts;
+ Infectious:;
» Bacterlal
¥ Parasilic: Glardia, hookwoemn, coccidia
» Viral:
+ Dogs: Parvovirus, coronavinis
« Cats: Panleukopenla virus, coronavirug
» Orugs
» Dletary:
¥ Indiscretion
» Over engorgement
» Duttiow obstruction:
» Foreign body
¥ Intussuscaplion
* Haemorrhaglc gastroentaritis

» Chronie:
» Inflammatory bowel disease

» Dietary hyperssensitivity
» Neoplastic (lymphosarcoma, adenocarcinomay

l '

LT

Extra-gastrointestinali
* Acyte;
= Pancreatilis
= Liver disease (typically toxlc)
* Renal dlsease {acute kidney injury)
» Hypoadrenocorticlsm
s Diabates ketoacidosis
* Vestibular disease

L gg[on[g_;

» Sama asabove

» Hyperthyroldism {cats)
= Viral: FiV, FeLV

= Neoplasia

' Good history and general physical examination
(abdominal palpation and rectal examination)

. Radiographs

* Abdominal ultrasound

* Haematology, blochamlstry and alectrolytes

* Urinalysls

= Faecal analysis; Smears and float, Glardia SNAP

* Virus testing: Parvoviriss and corona, FelV, FIV

* Other tests: Total T4 (cale), ACTH, CPLI, FHW (cals)
» Endoscopy + blopsy

= Laparotomy + blapsy

!

* See “Vomiting and Regurgitation®
* For mora information, ditferentials and treatment

316

Common In YOUNG:
» Infactious:
» 'Baoterlal

coccidia
» Viral:

« Cats: Panlsukopenhia virus,
coronavirus
= Dietary:
¥ Indiscretlon
» Over engorgemant
» Qutflow obstruction:
» Foreign body
» Intussusception

« Dags: Parvovirus, coronavinus - ‘

Flowcharts

» Paasitic - Glardia, hookworm, . |-



Weight Loss

/

_.[ Normal or Increased Appetite: I

= Normal 1 demand:
] * increased exercise
» Pregnancy/lactation
» Cold weather

s Malutilisation:

» No diarrhoea usually:
» Hyperthyroidism

—1 > Neoplasla

» Cardiac cachexla

» Diabstes mellitus - loss of
glucose

= Mafabsorption:

s Typlcally sea diarrhosa but not
always

» Reduced abifity to absorb
nutrients:
» Inflammatory bowsl disease
» Neoplasia - lymphoma and

adsnocarcihoma

» Lymphanglectasla
» Gastric ulceration
¥ Parasitic infections
» Cardlac disease (RHS)

~.

I Dacreassd Appetite: |

= |nabllity to eat:

» Oraldental disease

» Masticatory muscle pathology: Pain on

opening maouth

» Ses “Dysphagla and Oral Disease”
* Reluctance to eat:

» As above with “inabllity to eat®
Systemic illness: Hepatic, renal
Immune mediated disease
Infectious: Bacterial, viral (FeLV, FIV)
Neoplasia
Severa chronic pain

v vV Vv

A2

4

* Oral sxamination;

* Under general anaesthesia if
required

* Radlographs (head, neck, thorax)
* +/- Blopsy

s Haematology, bicchemistry and eleclrolytes

= Urinalysls and UPC if dipstick detacts
protelnuria

* Cals: Total T4 and FIV/FelLV

= Loss of nutrients:
# Protein lbsing naphropathy
> Proteln losing enteropathy:
» Inflammatory bowe! dissase
« Neoplasia — iymphoma and ]
adenocarcinoma

« Lymphanglectasla

+ Gastric ulcaration

= Parasitlc infections

+ Cardlac disease (RHS)

= Maldigestion;

* Radiographs (chest and abdomen)
* Ultrasound of abdomen
= Echocardiogram for heart disease
* Dynamic testing:
» Paired blle acids, ACTH stimulation
* Endoscopa and biopsy and histopathology
* Laparotomy and biopsy and hlstopathology

A 4

» Typically soe diarrhoea

Ly] = Inability to breakdown nutrients;

> Exocrine pancrealic
insufficlancy

% Ses "Pancreatic Diseass”

et

= Sea “Dysphagila and Oral Diseasse” and
“Dlarrhosa and Hasmatochezia®
* For more Informatlon, differentials and treatment

Flowcharts
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" Weakness / Collapse
Metabolic: l

* +/- Systemic signs of liness
* Typically, normai neurological
function but weak * Variable signs

* No paipable pain

Toxiclty: | Oxygen delivery: * Musculoskeletal:
= +/- Slow capillary refill time

* +/- Pale mucous membranes

- * +/- Poor pulses

* Respiratory:
= Neurological:

¥ * - Heant mummur . NEXT PAGE
* Glucose: . +- Tachycardia/Bradycardia
¥ Hypoglycaemia ¢
' E e:trolly‘tosl e. i * Congestive heart fallure:
» Hyperkalasimia 7 » Myxomaltous valve disease:
= Endocrine: * Commonly mitral valve
> As with myopathy . . .Sman bre?ds. usually murmur
» Hypothyroidism » Dilated cardiomyopathy:
» Hyperadrenocorticism ) * Large brgeds, +{- murmur
» Hypoadrenocorticism ) # Hypertrophic cardiomyopathy:
. . o . + Faline disease, +/- murmur +/- gallop rhythm
* See “Eloctrolytes and Blood Gas *and - :’T“' ach"wy;‘gmmdyca i
“Blochemistry” and “Endocrine Disease” « Shock:
* For more information, differentials and treatment » Hypovolasmic
» Distributive
l ‘ » Obstructive
» Cardiogenic
= CBC, biochemistry, electrolytes » Ahaernia:
* Urinalysis ] > Regenerative
* Endocrine testing, see “Endocrine Disease” ¥ Non-regenerative
= Radiographs (axdal and appendicular) . e » Hasmarrhage
* Echocardiogram if heart disease = Abnormal axygen carrying eapac[ty
= Dynamic testing: Paired bile acids, ACTH stim : ¥ Paracetamol
»C8F o I * See “Cardiovascular Disease” and “Shock and anaphylaxis" and
* Myelogram, /MR- .7 -7 .- “Ansenia and Pale Mucous Membranes”

Flowcharts
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Respiratory: [ Weakness / Collapse: continued....
= Tachypnoea le—"
s Orthopriosa
* +/- Cyanosis
= /- Increased respiratory sounds Neurclogical;
l = +/- Ataxia, paresis, paralysjs
* +/- Nystagmus

= Hypoxaemic:
» Respiratory disease:
» Upper respiratory tract
= Lower respiralory tract
= Plaural
* Chest wall
» Haemoglobin:
+ Reduced amount: Anaemia
» Reduce axygen binding
= Hypercapnic:

» Respiratory pumgp failure (reduced ability to
ventilate)

* See “Respiratory Disoase” and
“Raspiratory disoase flowGharts®

*» For more information, differentials and
treatment

¥

= Haematology, biochemistry and eiectrolytes

* Urinalysis

* Eadocrine testing, see “Endocrine Disease”
= Radiographs (axial and appendicular)

= Echocardiogram if heart disease

* Dynamic testing: Paired hile acids, ACTH stim

» CSF

= Myslogram, CT/MRI

* +/- Neurological deficits
= Cranial nerve deficits

» Proprioception deficits
= Spinal nerve deficits

E

Musculoskeletal:
= | ameness
= +/- Pain and reduced range of
mation
= Visible injury
= Nota: polyarthritis can look like

systemic weakness

= Central nervous systern:
> Intracranial:
« See altered mentation, cranial nerve deficits
» Spinal disease:
» Interveriebral disc disease
= Neoplasia
» Degenerative myelopathy
= Peripheral nervous system:
¥ Envenomation
» Tick paratysis
» Snake bite
» Polyradicuioneuritis
» Myasthenia gravis

= S¢e “Neurclogical Disoase”
= For more inforrmation, differentials and treatment

= Muscle (myopathy):
> Traumadinjury
» Immune mediated p;:lymyositis
¥ Endocrine:
+ Hypothyroidism
» Hyperadrenocorticism
« Hypoadrenocorticism
» Neospota
» Skeletal/joint:
» Degenerative joint disease
» Fracturesftrauma
» Neoplasia
» Immune mediated polyarthritis
3 Viral arthritis (FCV}

= Seo “Skeletal Disease™,

“Ostecarthritls” and “Endocrine

» For more information, differentials and

treatment

]

Flowcharts
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APPENDIX:

Neurological Examination

ORDER OF TESTS

1} Histery: Mental status and animal's behaviour in exam room
2) Gait and posture

3) Cranial nerves

4} Proprioception: Knuckling and hopping

5) Spinal reflexes: Patella, wilhdrawal, perineal refloxes

6) Cutaneous trunci reflex

7} Back pain; Palpation

" MENTAL STATUS, GAIT & POSTURE SETS THE EXAMINATION ** )
After these you will know if case is neurological or not and if tha cause is intra- or extra-cranidl

1. MENTAL STATUS
¥ GOOD history is very ymportant

¥ Let the animal wander in the examination room and walch ils behaviour
v Fear or excitement in clinic may mask behavioural changes that evident at home

* Observations 1o make/Questions to ask the owner:
¥ Is there a tendency to circle? :
¥ Are there signs of disorientation?
Is there a change in the sleep/wake cycla?
Are these changes in social interaction?
Is it more or less affeclionata, more of less aggressive?
Has it slopped greeting you whan you conie homa?
Is it house.50|llng?

LS VRS

* It the mental status is abnormat — Brainstem OR Cortex problem

¥ Cerebrum is inlelligence
+  Behaviour changes
~ Depression
= Disconnected from environment - “out to lunch
¥ Brain stem is arousaliwakeluingss
=~ Defect causes somnolence i.e. lack of arousal, supor, coma.

Should te bilaterally symmetrical

SIS NN

Neurological Examination

Cerebral lesion - circles usually (9/10 of cases} lo the side of he lesion
Mental signs due 1o exira-cranial causes e. g. mefaholic gysfunction or a toxicity:

House training is last cognitive function —+ very severe damage if tralning Is lost
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2. EVALUATION OF GAIT AND POSTURE

= Look for ataxia or lameness:

* Walk the dog up and down

Let off the lead and walch free movement.

¥ Circle the deg Yo the left and right - can see subtle changes when it tums

3

~

= Ask lhe questions:
v Which legs are involved? Hindlegs/forelegs or both?
¥ 1s the dog ataxic? If yes what kind - proprioceplive, vestibular, cerebellar?

Deciding if the deg is ataxic or not is extremely important as this designales the area of the neurological
system affecled

ATAXIA
» ASCENDING PROPRIOCEPTIVE TRACT ATAXIA (White matter)
v Tendency to:
» Cross limbs 50 that they interfere wih one anocther
» Walk on dorsal surface of paw
» Longer stride wilh a prolonged supporting phase
~ Tendency to abduct the limb, especially on turns
v +/- paresis depends if the molor system is involved
v Sometimes the ataxia is very subite and is only seen when the deg changes direction

CEREBELLAR ATAXIA
+ No paresis — narmal shength
¥ Spasticity and ataxia — fall to the side or torward or backward
v Inability to regulate the rate, range and iorce of the movement (dysmetria)
¥ Delayed voluntary moverngnl — iitiation and cessation
v Hypermetria — movements are exaggerated in al 4 planes
» Limb is raised too high, forcefully retumed to the ground — goose stepping

VESTIBULAR ATAXIA

¥ Loss of co-ordination between head, trunk and limbs resulting in imbalance

A head filt towards side of lesion {except in paradoxical vestibular disease)

Teunk will tip, fall or roll toward the side of the lesicn

Trunk may be flexed laterally, with \he concawity loward the side of the lesion
Circling towards the side of lesion (circles with short radii)

+/~ Mild hypertonia and hyperreflexia in the limbs on the opposite side to the lesion
Signs explained by loss of vestibulospinal tract ipsilateral ta the side ot the leslon

RN

NN NN

. CRANIAL EXAMINATION

Menace

+ Blindlold one eye with ona hand
¥ Make a llicking motion as though going to hit the dog to make it react by blinking.
v Hepeat

v Repeat this procedure on the ather eye.

Neurological Examinatlon
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¥ Menace Reaction Tests:
CN |1 - vision, the whola visual pathway. (retina, Nil, oplic tract, optic radiation to 1he visual cortex)

CN Vil - faclal - for the muscles for tha ability to blink

»

»
»
>

» Puplls

¥ Assess both pupils for equality — bright pinpoint light between eyes — filuminates both eyes

¥ Tum off room light — ook at pupillary response (Pupillary Light Reflex)

¥ Beam the light into the eye until the max pupll constricts — quickly mave to other aye to assess its
canstriction — repeat the procedure on the other aye.

Cereballum - the manace reflex i co-ordinated by the cerebsllum
Cortex - 10 percelve the menage cognitive function is necessary

menace

v Pupillary Responss Tests:
» CN I - as tar ag the branch to Il {parasympathstic nuclai).

»  CN I - for the parasympathatic

» Physlological Nystagmus
v Lift the upper eyellds to see the whites of the eyes
¥ Move head from side to slde — watch eye mavement for normal physiclogical nystagmus

= TestNerveVv

199

»

v If small animal -

i.e, quickly tlicking left and right with the movement of the head
plek up and facing you at eya lavel, hold head then spin the animal to get enough

axcursion to sea eye movemants

¥ Physlclogical nystagmus Tests:

Nerves Ill, [V and Vi .- to the eye muscles to move tha sye
Medial Longitudinal Fascioulus {MLF) - carries SIgna| {rom the veslibular system to puclel of 11, IV
and Vi
Carabellum - co-ordinator of the vestibular system and nuclei of the nerves to the eye muscles,

Vestibular system - perceiving movement of the head

>
»

>
»

¥ Sensory branches of the trigeminak:
»  Medial canthus of the eya - ophthalmic branch
¥ Lateral canthus of the eya - maxllary branch

» Base of the ear - mandibutar branch N :
¥ Do the test quickly - look for the blink - nead the element of surprise to get the reflex

¥ Motor componant of the mandibuiar branch:
» Palpate slza and symmetry of the temporal muscles

»  Fealfor prominence of the zygomatic arch and accipital crest

v Tests:

» V- ability to fes! sensation
# VI - ablity to blink

v Nassl Septum Test:
» Cover both eyes — siroke gently the edge of the nostrils with a cotton bud

»  Stant gently and gradually increase the stimulus until a reaction

i no response, louch the septum inside the nostriis

Neuroloalcal Examination

- if “out 1o lunch® may not react to .



¥» The dog trles to avold and pulls its head away - look for symmetry of reaction
¥» The nasal seplum response may be abolished in a frightened patient

v Nasal Septum Tests:
» Ophthalmic branch of CN V - abllity to feel sensation.
» Cortex - sensory perceplion of cortex Is raquired to get reaction {pulllng away)
o Tests the contralatera! cortex

Test Nerve Vii:
v Already partly testad by ability to blink in Menace and CN V tests
v Look for facial symmetry

¥» Drooping of sars, eyslids, commissures of the lips

« HBoth hands hold the muzzle with thumbs between mandibular rami and touch the commissures
of the lips with the fingers - are they equalflavel both sides?

¥ Test for full closura of the ayelids. Run a flnger over the upper and lowar eyelids at the same time and
sea if there Is complate closura.

Test Nerve VIl
¥ Look for a head fitt
v Vaestibular (Positional) strablsmus
» Liftthe nose up so that it polnts upward, the eyes should stay in the centre of the orbit

Test Nerves |, IX and X:
¥ Functlon of these nerves Is obtalned from the history
v Agk the owner does the animal sniff

v Ask the owner about the ability of the animal to eat and drink normally, without choking, gagging, and if
it is able 1o swallow normally.

Test Nerve Xli:
¥ Look atthe action of the tengue - e.g. doss the dog lick s nose evenly?
v Open the mouth and look at the tongue

¥» Evenly placed In the mouth ot is it pulled to one sida?

. PROPRIOCEPTICN AND HOPPING

Proprioception
¥ Knuckling:
» Stand anlmal square —lags in normal posttion.
» Front legs - stand over animal, hand under chest, support weight— than knuckls
¥» Repeat on the other lag
> Back legs - stand at back and hand between back legs, support welght— then knuckle
» Repeal for tha other lag
¥ Paper slide:
» Place foot on a piece of paper and pull it laterally

v Lateral Placing Proprioceptive test:

Cat- May not co-operate with knuclding —» do instead

One hand under chest — hold 3 legs away from table agalnst o only 1 leg is near table,
Blindfold eat {iucking head under arm} and hold it away from seeing the table.

Bring free limb up to the edge of the table— baraly touch tabla

Should lift it up onto table whan just touchas

VY VY Vv Yy

Neurological Examination 323



v Hopping

Stand over dog to test the front legs

Sland at the side to lest the back legs

Do not support weight — pick up leg and push dog 1o side and walch its ability to hop
Front leg - place hand at ot just below the shoulder joint

Back leg - pick up the tibia and push dog lowards the other side”

Pick up one lag at a time and leave the dog standing on the other legs

Repeat front and back legs a number of limes to gauge consistency of the reaction

Wilh a cat or very small dog the test can be done by halding up tha animal and 3 legs ihen makin
the animal hop on the one leg that is on the ground

AV S T U AN

¥

6. SPINAL REFLEXES

* PATELLA - Tests Femoral Nerve L4-§
¥ Manipulate leg to ensure patella ligament is tight o get the reflex:
» May need to flex up the toes with the helding hand to tighten the patella ligament.
¥ Test each side by tuming the animal over. Only test the upper leg

* WITHDRAWAL/FLEXION — Tests Spinal Reflexes of the LImbs ~ Plexuses
¥" Hind teg - fest lateral (Sclatic n: 1.6 - S2} and medial toes (Femoral n: L4-LE)
~ Liethe dog on its side
» Hold toe, pinching it, and pull on the leg
»  Withdrawal Is a difficult tast to interpret clinlcally
v Front leg - test pinch the middle toe {No differentiation between Radial (D) and Medial (V))

# Bmall dogs and cats - can hold them in ha afms with back against the body, lhis can be sasier to
test the reflexes

* PERINEAL — Test Splnal Reflexes Sacrum: 51-83

¥ Touch either side of the tail (perineal reglon) if lhe tail contracls down then don't need to do permeal
reflex

v For the perineai reflex can Lift the taif at the base with one hand then touch the anus/perineal region
with tha other'- can feel the tail coniract down

6. CUTANEOUS TRUNC! REFLEX — Test Spinal Reflexes of the Trunk: T2-L3 - o
¥ Stant testing at the level of the wing of the illum: e
»  Lightly pinch skin about 2.5 ¢cm each side of the back bona (spine)
v Pinch from ilium forwards untll the skin flicks:
# Repeat on the other side .
¥ Once the skin flick is elicitad thére is no nead 1o pinch above this point

7. TESTING FOR BACK AND NECK PAIN

» Back Pain:
v" Stand the dog up squarely on its 4 lags, if possible-

¥ Stand behind the dog and support with a hand underneath belween the back legs NOT underlhe
abdomen:

# Press with the ball of the fingers, not just the tips, avoid using fingers as needles! . e
» Proess about a knuckles width, evanly, sithar side of the spine starting at the scapulae (T1)

Heurologlcal Examination
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. + Neck Pain:
v Press down at each vertabra
. v Go down the sping first lightly 5o as to gauge the reaction of the animal and judge its tolerance to pain,
then go down again firmly :

. 7 Neck pain tasting- use food4o get dog to mave neck to test the range of motion, rather than
physically manipulating the neck

. » The dog should be able to move laterally to touch nose 1o shoulders each side, move ventrally
sufficienlly to touch nose to chest and move the head back dorsally freely

. = Severlty of spinal Leslen and likellhood of regeneration:

. [ Loss of: Depth of damage: Prognosls:

Proprioception * Supedicial » Good

. Voluntary motor » Supedicial ¢ Fair
Above and cutaneous pain * Middle * Moderate

. Above and deep paln = Deep » Poor

D Neuralogical Examination 325



Sample Collection and Storage: )

Tubs Type: Colour: Type of sample: " Applications: .

» Haematology

EDTA Purple Whals blood : :I‘:c:‘:;r;";;i:] f;‘::’;‘ may be lysed)
» Toxins

» Biochemistry (serum)

= Serology

= Not blood smear (clotted)

= Blogd smear (bast one)

= Biochemlstry (plasma — not as good as
Lithium heparin Graen Whole blood and plasma serum}

» Electrolytes
» Lead toxlclity (not other toxins)
* Blood smear {best ons)

. Sodlum heparin Green Whole blood and plasma ' Eéorz:;miatry (plasma ot as gaod as

» Not slactrolytes (due to Na)
* Glucose

Serum Red Clgtted blood / serum

Oxalate fluoride Grey Whole blood

Sodumoitrate | 4N} whole blood and plasma | * C0#8Uation

* Handling:
Use starile collection method
Mix tubes wall by invarsion

Remove stopper from tube to fill; do not Inject through lid as wlll cause haemolysis
Chill {2-8°C) but not freeze for storage

Separata plasma/serum from red cells if not going to lab within 4 hours ~ will last up to 24 hours
Store blood smears at room temperature

<
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Common Drugs Summary

Anaesthetic - Sedatives / Prermedicanis

* See “Anaesthesia and Analgesia” for combinations of drugs

Drug (Trads Name): Action/Effect: Indications: Dosage: Side Effects/Comments:
Acepromazina Tranquilliser Sedation (calming} 0.01-0.05mg/kg v Hypotension (peripheral vasodilator) / | HR = don use in
(ACF} (phenothiazing) Premedicant {slow)/SC shock/cardiac patienis

Dopamine antagonist Catre in Boxers Anti-arrhythmic
2mg/mi {o?) = { sympathetic | NOT OP poisoning { lctal threshold

Anti-emetic 142 dose if Antihistamine

) cardiomyopathy Ceiling effect — 1 side effects not sedation

Atropine Antichofinergic Bradycardia; asyslole 0.02-0.04mg/kg IV IM | Can cause tachycardia {(and t BP), dry mouth
{Atrasite) Antispasmodic QP toxicity sC Do not adminlster # high HR

Mydiriatic 1 secretions (oral/airway) Caution if heart disease
0.6mg/mit Inhibit vagal fone — 1 [ Relax smooth muscle E.g. 0.02mgkg dog | Is also bronchodilator (but | secretions)

HR Cane toad toxicity? pre med Use giycopyrroiate instead {no CNS effects)
Diazepam Benzodiazepines Control seizures/tremors Seizures: 0.2- Give slow IV (fast can cause bradycardiashypotension and
(valiura; Pamiing BZ — + GABA — 1 CI | Tranquilizer {not potent) 1.0mghkg IV axcitement)

— hyperpolar — Sedative (not sole) Poor absarption 5C; stings IV
Smg/m! refractory Muscle relaxant Sedation: 0.2~ Can get ataxia (— 1 anxiety), lithe sedation

Anti-convulsant 0.5mg/kg IV or IM Use for appetite 1 in cats

Anti-anxiety Respiratory depressicn

Can give intra-nasal or intra-anal Possible idiosyncratic
hepatoxicity in cats

Midazolam Fastaer onget Sedative {not sole) 0.1-0.5mg/kg IV IM Less CNS depression

Shorter duration Muscle retaxant SC CR! better
Xylazine a2 agonists Sedative (calming) 0.25-0.5mgkg /v Poor CV stability (| HR; initial 1 BP then hypotension); |
(Xyiazi) Stimulate inhibitory Analgesia (profound) 1.0:2 2tng/kg M SC | cardiac contractility

(a2) = } NAd — | Muscle relaxation 0.1-0.2mi/10kg pre- | Side effects (a1) = | gut motility/secretion; + saliva; |
20mg/imi CNS sympaihehc Epidurai an; 0.3-9.8 for insuiin; 1 urine (} reninfADH)
T Durabion: 20-40mins anaesthesia Nausea/V+ (especially cats — 5mins atter injecticn)

ohimbine a? antagonist Reverse a2 agonist Cow: 0.125m Used o reverse Xylazine (and xylazine/ketarging) in

(Reverzine) t0mg/mi {xylazine) {(1mVBOkg} !vg,kg cattie/deer/dogs/cats ( :
(Reverzine Dog: 1ml10kg iv
SA)1.25mg/mt Cat: 0.95m10kg IV

Common Drugs Summary
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Medetomidine Stimulate inhibitory Pre-med Cat: 50-150ug/kg IM; | | Side effects com i
y g - 3 pared o xylazine
{Domitor) {a2) + | NAd — | Sedation 50-80ug/kg (with Saedation;
1mgimi CNS sympathetic Anaigssia butorphanof)
Dose-dependent Anaesthesia See *Anassthesia and Analgesia” lor combinations of
effacts Vasoconstriction ( BP Bog: 1080/ M | crugs
initiall
Synergistic with opioids y)- Premed 10-20ug / kg
or ketamine or IV, 2040 ug f kg SC
isoflurane — deep 10-25pg/kg (with
anaesthesia butorphanol)
Atipamezole Displaces Reversal of medetomidine [ Cat: 125-200 pg / kg | Cat: reverse 50pg/kg Medetomidine (at 125ug/kg) or
(Antisedan) medetomidine from a2 | (sedation not side effacts) | IM SC (2.5x = 1/2 80ug/kg Medot and ketamine (at200pg/kg) IM or 40pug/kg
Stng/ml receptors — 1 NAG Domitor vol) Medet/ketamine (at100ug/kg) IV
secretion .
Dog: 125ug/kg IM IV | Dog: reverse 25ug/kg Medetomidine (at 125pg/kg)
{5x Domitor = same
vol)
Detornidine Stimuiate inhibitory Analgesia Horse: 10-80ug/kg inhibits CNS mediated transmission of pain impuises
{Dormosedan) (a2) - { NA — | X rays; fransport; colic (0.1-0.8ml/100kg) 1 BP; | HR; ataxia; head droap
1 0mugimt CNS sympathetic N g.6ml plus 0.6m}
Duration: 90-120mit Torbugesic IV IM
Romifidine Stimulate inhibitory Analgesia 0.4-1.2m¥100kg IV t BP; } HR; second degree AV block; head droop
(Sediver} {a2) — | NAd — | X rays; transport; rectal
10mg/mt CNS sympathetic paipation
Longer acting Pramedicant
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Anaesthetic — Induction and Maintenance

Drug (Trade Name): Action/Effect: Indications: Dosage: Sids Effects/Cominents:
Alfaxan Steroid angesthetic Induction Dag: 1-2mg/'kg Non-cumulative; high tharapeutic index
(near BZ site} — t Maintenance = 0.7-0.2mikg Little CV/respiratory depression {no arthythmiajvasoditation}
10mg/m! GABA NQ analgesia 1-2ml10kg IV or IM | Rapid recovery (short duration); may shiver/get excitemant (if
Muscle relaxation Cat 2-5mo'kg no pre-mad)
Darnpens CNS 2mlskg Recovery by metabolism (mostly); redistribution; eliminate
Ketamine Dissociative Induction 5mgkg ketamine and | Maintain BF/CO and reflexes
Maintenance 0.25mg/kg diazepam | Causes hypertonicity/convulsions — use with midazolam/
100mhg/mi Acis on GABA (inhibits | Analgesia (intense but diazepam / xylazine
— ovarexcite); short) 1-3mg/kg cat SC Recovery = redistribution; liver metabolism; renal excretion
antagonize NAd / Not for eye/brain surgery | (with ACE/meth}
serotonin, NMDA (1 pressure) 0.1-0 6mgkghr )
antagonist {analgesia) infusion
Prapofol 1 GABA — open Ct induction (rapid) Dog: 4-6.5mg/'kg | Respiration/BP (vasodilate, | cardiac contract) = worst
{Rapinovel) channet — Maintenance {(duration 4mif10kg (pre-med); [ Non-cumulative; fast racovery (some twitches)
10mg/mi hyperpolarise — less 20-30mins; infusion) 6.5 if nona 15% get pawing;, sneezing, vomiling (if no pre-med)
excatablg —- CNS Anti-corvulsant Slightly irritant
depression/finhibition NO analgesia Catl: 6-8mg/kg Recovery = redistribution to musdles; liver/lung metabolism
3-4ml/skg
Thiopentone 2.5% Barbiturate (| GABA Induction {onset 20-36 15-20mg/kg IV Vary irritant (high pH)
dissociation — Cl sacs; duration 15-20 Cumulative
25mg/mi channels open} minls) | respiration {| sensitivity ta CO2)
) Anti-convuisant | cardiac contractility; siight | BP/HR; arhythmias
Depress cortexfreticular | NO analgesia Not for nechates or sight hounds
belore meduila Recovery = redistribution 1o muscles; liver metabolism
(CV/respiratory centres)
Zoletil = Tistamine plus | Dissociative Induction | Dog: 7-25mg/kg M | Wide safety margin
Zolazepam Maintenance 5-10mg/kg IV Maintain reflexes
S0mg/mi Analgesia (short) Cat: 10-15mg/kg M | Long recovery (2-6hrs) — use 0.5mg/kg midazolam and 3-
Muscle relaxation 5-7.5mgkg iV Smg/kg ketamine instead

0.1-0.2mi cat IM/SC

Non-curnulative
Do not use ACE as premedication (use atropine)

Common Drugs Summary




pamain P ] T bt
e s :_,_ - :: - [ S — [Nt o e bt e
[
(4]
o
Blood/gas Oil/gas SVP
soiublity | solubity | “A°* |  mmHg
- - - Metabolism
Anassthetics Low= faf’t High = anter Low= | High=high % Toxeity Commeants
wakeup/ | brain rapidly; ~ | more % vapalt
induction potency potent achievable
Analgesia (sub-anaesthetic duses}
225=3% Low SVP and high solubility — hard to achieve MAC
M . g
ethoxyfiurane 13 635 0.23. 13 x MAC S0% Renal ( induction)
Halogenated ethyi methyl ether
Dose related CV depression — hypotension (]
243 = 32% CO/SV/cardiac contractility); vasoditation; bradycardia
Halothane 2.3 225 0.87 37 x MAC 10-25% Hepatic Least respiratary depression {| TV — [ AV}
Halogenated hydrocarbon; ne analgesia
Preservative = thymol
Less potent (cf. halo) but faster inductions
Better CV stability (some vasaedilation and hypotension)
251 =33% - low solubility and metabolism
Isoflurane 1.4 N 2
128 26 x MAC 0.17% More respiratory depressant (cf. halo)
No anaigesia
Halogenated ethyt methyl ether
. B Fast inductiorvwakeup (> iso}
160 = 21% Best CV stability > iso/des > halo
Sevofiurane 0.6 .25 ~
42 2 9 x MAC 3% Renal | \Warst respiratory deprass » iso/des > halo
Fluorinatad methyl-isopropyi ether (soda lime}
700 = 92% Very fast inductions/wakeups > sevo > 150
Destiurane 0.42 18.7 7.2 13 x MAC 0.02% Liver? CV stahility < sevo but = Iso (vasodilkzte)
Respitatory depress = iso
Analgesia; weak anaesthetic
Defiver 30+% 02 .
. Little CNS/CV/respire/GIT affects
Nitrous Oxide 047 14 200 39,000 0% Bone marrow depression (prolonged) .
o 26 x MAC - Diffuses into gas filled body cavities (N20 in > N2 out);

hypoxia (N20 from biood to alveoli — | 02); 2™ gas
eﬁeﬂ(h&Oﬂ'omalveollbblood—-JaIveohvoi—.f
mcfuetannspaed) B
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Analgesia - Opioids

(Tra dzm, gl o): Action/Effect: Ind_icaﬁons: . Dosage: Side Effects/Comments:
Buprenorphine Partial i+ agonist Analgesia 6.008-0.01mg/kg IM Reduced respiratory depression. 3-5x morphine potency
(Temgesic) (ceiling effact) 1v; 0.02mgfkg SC Batter analgesia than methadone in cats?

| effect; longer tasting De not combine partial agonist/antagonist with agonist (morphine;
(Bhrs) methadone) as competitive
Butorphanol Agonist (k¥ Anaigesia Dog: 0.2-0.3mg / kg Rapid onset of analgsesia
(Torbugesic) antagonist (ceiling Pre-mediication M SC v LSS respiratory deprassion
sffect) (same dose for 0.2-0.3mi10kg
10mg/mi Lasts for 2 hours cats) Do not combine partial agonist/amagonist with agonist (morphine;
0.71-0.2mg/kg pro- methadone) as compelitive .
Antussive anaesihetic
Cat: 0.2-0.5mg/kg IM
SC; 0.1mglkg v
Fentanyt # agonist Analgesia 2-Gugikg IV | Cardiovascular system effects; stil get respiratory depression
20min duration 1 Vagat tone — bradycardia
Very potent (100x 2ugikg'hr (dog} Patches take 12-24 hours til effect (6-12 in cats), lasts 72 hours
morphine) 10pg/kgdhr {cat)
Hydromorphone H agonist Analgesia Dogs: 0.1-0.4mpikg Respiratory depression and bradycardia
4-6 hours Pra-medication SCAMIY Caution patients with head trauma or increased intracranial pressure,
Cals: 0.05-0.2mg/kg adrenccortical insufficiency or severely debilitated patients
SCAMAV High doses in cats can cause ataxia and hyperagsthesia
Avoid in patients taking MACI's
Methadone Opioid (1 agonist) Anaigesia 0.25-0.5my/kg 5C Respiratory depression (iose sensitivity to CO2)
(Methona) Maximum stimulation; | Pra-medication premedication Good cardiovascular stability
dose dependent effect Vasodilation
10mg/mf 4 hours duration 0.25mg/kg SC q4h 1 gut motility {constipation)
analgesia NausealV+ {1 with morphine if pain free)
Urine retention
Mild; O.T-D.nglkg v t vagai tone
Modsrate/savere:
02mg/kg IM SC (cat)
0.2-0.3mg/kg IV (dog)

Common Drugs Summary
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Morphine W agenist Anaigesia Cat: 0.05-0.1mg/kg IM | Epidural {preservative free):; 0.05-0.2mg/kg (20-80 min onset; 16-24hr
4-6hr duration Bolus/titratefinfusion | SC duration) with bupivacaine or lignocaine (make up to 0.2mibkg)
: Dog: 0.5-1.0mgfkg M | CRI: 0.1-0.2mgfkg/r
§C; 0.2mg/kg IV Histamine release
Oxymorphone 1 agonist Anaigesia Dogs: 0.1-0.4mg/kg Respiratory depression and bradycardia
3-4 hours Pre-medication SCAMAY Caution patients with head trauma of increased intracranial pressure,
) Cats: 0.05-0.2mg/kg adrenocortical insufficiency or severely debililated patients
sCAMIV High doses in cats can cause ataxia and hyperaesthesia
Avoid in patients taking MAOI's
Pethidine d agonist t-4mg/kg SC (not IV) Histamine release — vasodilation and | BP {not use if history of mast
1.5-2hr duration cell tumours)
0.5x potency of morphine
Tramadol y agenist Analgesia 1-5mg/kg PO BID-TID | CNS effects (including seizures) or GIT
(Trarnadol) Serotonin reuptake Antitussive {dogs) Do not use with Amitriptyline
inhibitor 1-2mgfkg PO BID
{cats)
Nalaxone Antagonis! Overdose 0.04mgfkg IV IM 5C Titrate to reduce side effects and maintain analgesia
Naitrexone -
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Analgesia — Local Anaesthetics

Used for thoracotomy (intercostal nerves)

Drug (Trade Name): Action/Effect: Indications: Dosage: Side Effects/Comments: ]
Bupivacaine 0.5% Slower effect cf. Analgesia (intra and post NOT IV Epidural (with morphine) — preservative frae; lasts 4-6
100ma/20mi lignocaine but longer op) 2mg/kg/idnr MAX hours

duration (3-10hrs}) Cardiotoxic

Lignocaine 20 = 2%

Anti-arrhythmic
Blocks Na channels —

Arrhythmias; tachycardia
Local anaesthesia

Nerve block (0.5mi}
Epigural

Epidural {with morphine) 3-5mg/kg — preservative free;

lasts 1-2 hours (80-200min)

20memt slows AP/depot — Analgesia (IV) 4.5mg/ky MAX Rapid onget (5-10min}
stabilises membranes Cah do CRI
Analgesia — Non-steroidal anti-inflammatory Drugs

| Drug {Trade Name): Action/Effect: indications: Dogage: Side Effects/Comments:

[ Meloxicam COX it selectiva Low grade pair: relief; mild | 0.2mykg IV/SC/PO Renal tailure and gastric ulcers, particularly it
(Metacam) Inhibits PGs injuries (musculo-skeletal); | indial dehydratedflow BP/shock/cats — anaemia /
Smgimi Antipyretic past-op {ortho / soft tissue) | then 0.tmg/kg SID hypoproteinaemia

May predispose to bleeding (| platelet function)
Oral doses with tood
Firoeoxib COX Il selective Ostegarthritis; musculo- 5mo/kg SID
(Previcox) skelotal; post-op
Ketoprofen COX | selective Osteoarthritis; musculo- 2mgkg IM IV SC (D One dose only in cats
(Ketofen} skeletal; post-op and C)
10mg/mi 0.5-1mg/kg/day
{chromic)
Cafpmfen Inhibits COX I/li and Mild-moderate analgesia 4mg/kg SC IV Less ulcerogenic {COX Il selective)
(Rimady!; Norocarp} phospholipase A2 24 hour duration Post-op 2mgfkg BID One dose only in cats
50mg/mil Orthopaedic/soft tissue PO (dogs)
surgery, DJD

Aspirin

Platelet inhibition

Used in thrombogenic
diseases

10-20mg/kg PO BID-
TID (dog)

10mg/kg PO ¢48-72hrs
{cat)

One dose (10mg/kg) only in cats

Common Drugs Summary
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Antibiotics
Drug (Trade Name); | Action/Effect: Indications: Dosage: Side Effects/Comments:
Amoxycillin-clavulanic Penicifling Skin / otitis externa Dogs: Do not give IV
acid Bactericidal Bone (less well) 12.5-25mgfkg PO BID NOT - CSF: eye; bone; milk; abscess
(Amoxyclav; Clavuiox; Gram +ve URT/pneumonia 10-20mg/kg SC/PO BID
Norociav) Grarn -ve Urogenital tract (not J) 1mi20kg SC SID
Anaerobes Soft tissue Cats:
Not Pseudomonas | Gl disease (HGE) 62.5mg/cat PC BID
Pancreatitis; PSS;
pyometra; mastitis
Azithromycin Macrolide Chlamydophila felis Temporary clearance of organism
Bactericidal Respiratory fract Hepatotoxic
Gram +ve NOT - CSF
Anaercbes
Cephalexin Cephalosporin Skin 22mgfkg BID NOT — CSF; eye; milk; prostate
(Rilexine) Bactericidal Bone Can get IMHA
Gram +ve Respiratory
Gram —ve (some) | tractpneumonia
Not anaerobes | Urogeniital tract (not 3}
Mastiti
Cephazolin/Gephalothin 2nd/3rd gen Pre and post-surgery 10-30mg/kg IV/ SC TID Administer slow IV (Gan cause anaphylaxis)
(Kefiin; Cefzol) Gram ~ve WMake 1g up to 9.6ml with waler for injection
Chioramphenicol Bacteriostatic Eye {topical) 2-3 times day Also Chiamydia; Mycoplasma; Ricketisia
{Chioropt) Gram +ve FHY Suppresses bone marrow
Gram —ve (some)} | Grosses BBB (CNS) Not for cats or young animals
Anaerobes Bone/most tissues
Clindamycin Lincosamide Bone / cartilage 5.5-11mg/kg BID Also Toxoplasma, Mycoplasma
{Antiroba) Bacteriostatic Consciidated lungs See GIT problems
Gram +ve Rhinitis NOT - C8F
Anaerobes Skin/prostate/placenta .
Doxycycline Tetracycling Respiratory tract Loading dose of Smg/kg, | Also Bordeteila; Mycoplasma; Chiamydophila
(Vibravety Bacteriostatic Abscess then 2.5mg/kg q 12 May stain teeth in young dogs
jGramsve - | Conjunctivitis hours for 2 doses, then | GIT upsets; oesophagitis; hepaiolmuc nephrotoxic {not -
Gram —ve (samie} Féling tierpes maintenance dose Doxy) .
| Urogenital tract (mcludmg 2.5mg/kg q 24 hrs

grostale)
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Drug (Trade Name): _Action/Effect: Indications: . .. |  Dosage: Side Effects/Comments: o
Envrofioxacin Flugroguinoione Dental infections Dogs: Avoid in young growing animats from 2 momhs o8 monms
(Baytril) Bagtericidal Abscesses 5~ 20mgkg v/ | of age (cartilage defects; OK till dwks old)

Gram +ve (most) Severe infections PO SID or May cause nausea/vomiling — administer on empty
Gram —ve (many) Urogenital tract {inct. 2.5~ 10 mgskg IV/ | stomach
Not anaerobes prostate) IM/ PO BID May cause blindness in cats
Pseudomonas CHitis axterma Cats: Slow IV {(anaphylaxis)
CNS Smykg PO SID or |
Resplratory tract 2.5myg/kg PO/ IM
one, skin, CSF BID
Erythromycin Macrolide Respiratory 10-20mg/kg PO Hepatotoxic
Bactericidal Skin BID-TID NOT - CSF
Gram +ve
Anaercbes -
Gentamicin Aminoglycoside ECF; placenta; milk Kidney damage {not use in cals)
(Otomnax) Bactericidal Ototoxic {topical oniy)
Gram -va NOT — uring; pus; necrotic tissue; abscess; CNS
Metronidazole Nitroimidazole Gl disease (HGE) Dogs:10mg/kg IV | Give IV dose siowly — neurclogical signs |f fast
{Motrogyl} Bactericidal CNS or POBID Also anorexia, naussea, vomiting, haematuria, § WCC,
Anaerobes Severe injuries with | Cats:10mghkg v/ lethargy
Giardia biood flow PO BID Light sensitive so cover bag/syringe
Pancreatitis, PSS
Neomycin Aminoglycoside COitis externa Topical More naphrotoxic than gentamycin
{Tricin) Bactericidal
Giam ~ve aercbes
Trearciliin-clavulanic acid | Cephalosporin Severe infections 40-50mgrkg IV Give slow IV — allergic reactions if fast
(Timentin) Gram +ve Compromised patients TiD-QiD Make up from powder form; store in fridge for 3d or freezer
Gram —ve (better) for 30d
Pseudomoenas Add 30ml intc a vial for 100mg/mi
Anaerobas
Trimethoprim-sulpha Bactaricidal Urogenital tract (incl. 30mg/kg SID PO Also Toxopiasma,; Neospora; Coccidia
( Tribrissen) Gram +ve prostate) or 15mg/kg BID Risk of KCS
Gram —ve Pyometra NOT — pus/biood/necrotic tissue
URT (rhinitis)/pneumonia Low safety margin in cals
CNS NOT to Doberman, min Schnauzer, Samoyed
Tylosin Macrolide Chronic diarrhoea 10mg/kg PO SID- | Gastrointestinal upset

BiD
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Antifungals
Drug (Trade Name): Action/Effect: Indications: Dosage: Side Effects/Comments:
Griseolulvin Fungistatic = Dermatophytosis Micronized: = Not in pregnant animals,
= Griseofulvin : » 30-40mgfkg/day PO SID or divided BID terat_ogenici:y_ ]
Dermatopytosis Ultramicronized: » Not if FIV positive N
Malassezia = 5-10mg/kg/day PO SID or divided BID * Haematological abnormalities
- + Gastirointestinal upset
Imidazoie Depends on dose: Systemic infections: = Not in pregnant animaks
= Enilconazoie Fungicidal/static (skin, nasal, CNS, * Gastrointestinal upset
« Clotrimazoie spinal, respiratory, GIT) = Hepatopathy
= Fluconazole Aspergillosis * Fluconazole = Fluconazole: 5-10mg/kg PO SID-BID
* liraconazole Cryplococeus = liraconazoie e |traconazole: 2.5mg/kg PO BID
« Katoconazole Histoplasmosis | » Ketoconazele = Ketoconazole: 10-20mg/kg PO 8ID
= Miconazole iosis
massem Nasal infections: Nasal infusions:
" Enilconazole = Enilconazole 1-2%
Dermat is '
opyIos . C_Iolrimaznle » Clotrimazole 1%
Otitis extorna: Topical preparations:
= Miconazole = 8ID for 7 days after negative cytology
Skin infections:
(Malassezia)
» Ketoconazole + Ketoconazote: Dog: 5-10mgfkg PO BID, Cat:
. 40mg/cat PO BID
Macrolide Antibiotics Fungicidal Systemic infections: . = Naephrotoxic
= Amphotericin B * Amphoteticin B 0.5mg/kg slow IV EOD, total dose of 5-9mg/kg
= Nystatin (topical) Cryptococcus i ) .
Dermatophytosis Oftitis externa: Topical preparations:
Histoplasmosis BID tor 7 days after negative cytology

Candidjasis

= Nystatin (topicaf}
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Behaviour Drugs
Start with low dose
Druy (Trade Name): Action/Effect: Indications: Dasage: Side Effects/Comments:
Fluoxetine Specific serotonin FAVOURITE DRUG Dogs: once a day Side effects: | appetite (nausea) in 5% dogs; lethargy;
{Lovan; Zactin; Prozac) | reuptake inhibitor Lick granulomas 1my/kg nightmares; ataxia
Separation anxiety Cats: liquid Get liquid for cats — 10mg/ml
10mg/ml -
Start at 0.25mlicat
SID then increase
to 0.5mlicat
Diazepam Anti-anxiety When can predict problem | Dogs: .5-2mg/kg | Use like AGE for behaviour issues {when you need i)
(Vaiium; Xanaxy - noise / travel / separation ; PO PRN Short hall-lite in dogs
Cats: 0.2-0.5mg/ky
PQ BID
Alprazolam Use for early treatment | As needed; give 2 hours Vague dosa rate Longer half-life than diazepam
{Kaima) (e.g. separation belore etfect needed (0.5mg/10kg) -
anxiety) bafore TCAs start at 0.25mg and | Side effects: 1 appetite/olfaction then
etc. kick in titrate up serene/peaceful/dopey {<ACE)
Arnitriptyline Tricyclic antidepressant | Stereotypies — barking; 1-2 mg/kg PO BID | Cheapest BUT side effects = dries mucaus membranes;
(Endep) - reguiates self-mutilation constipation; } urine flow {tightens sphincter); arrhythmias;
NAd/dopamine (biocks | Anxiclytic lathargy; personality change
reuptake} Utinary incontinence Then muscle weakness; ataxia {drunk)
Can get hyperactivity/rebound anxiety when stop using it
BO NOT USE WITH TRAMADOL
Clomipramine Tricyclic antideprassant | Only one registered in Dogs: 1-3mg/kg High cost; side effects similar to Amitriptyline
{Clomicalm) animals — compulsive PO BID
behaviours/anxiety Cats: 0.5mg/kg PO
SID
Pheromones

DAP — intramammary cleft for puppies - successful in
calming noise/separation anxiety
Feliway — spraying/utine marking/scratching

Common Drugs Summary
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Cardiopulmonary Drugs
Drug (Trade Names): Action/Effect: Indications: Dosage: Side Effects/Comments:
Aminophyfline Bronchodilator Heart failure 100mg/10kg BID-QID CNS excitement; arrhythmia; tachypnoea;
(Aminyliin} Diuratic Pulmonary cedema 6-10mg/kg IV TID (dog) insomnia; vomiting; anorexia
+ve inotrope Chronic lung disease 4-6mg/kg 1V BID (cat)
Benazepril; Enalopril ACE inhibitors = Heanrt failure (mitral valve Dogs: 0.25-0.5mg/kg PO BID | Retain sympathetic tone
(Fortekor) peripheral vasodiator; | regurgitation; DCM — dogs; | Cats: 0.5mg/kg PO EOD
1 GFR; | biood HCM ~ cats)
pressure Renal insufficiancy (cats)
Glenbuterol $2 agonist Asthma Nebulizers; pulfers
Bronchodilator Emphysema
Bronchopneumonia
COPD
Digitalis +ve inotrope Long term management of | Dog for CHF: Heart beals more slowly and strongly
{Digoxim} -ve chronotrope heart failure (DCM) <20kg: 0.0img/kg BID PO Narrow therapeutic index
1CO—1GFR—U Arrhythmia (atrial fib) »20kg: 0.22mg/m°BID PO
urine — | preload / Hypertension Rapid digitalization:
afterioad ) 0.011mg/g gibr 1V to effect
Diltiazem Ca+ channel blockers = { Arrhythmia Dog: 0.5 = 1.5mg/kg PO TID
-ve inutr_ope {1l Hypertansion
contraction) ang —ve HCM Cat: 1.75-2mg/kg TID PO (for
chronotrope (| Dilacor XR) OR 10mg/kg SID
HR/heart block); PO (Cardizem CD)
vasodilator
{antihypertensive)
Dopamine . +ve inotrope 6-10 pg/kg/min IV (dog}
(200mg viat in 1L 5% T cardiac contractility 2-5 pglkg/min IV (cat)
dextrose or 0.9% NaCl= 2-11pgkg/min IV
200pg/mi) Acute HF 0.5-3pg/kg/min (+ furosemide)
Qliguric RF {dags)
Furosemide Diuretic - | blood Heart-failure Dog: 2-4mg/kg IV/SC, Caution in dehydrated or renal patients
(Frudix) volume and fluid in Fluid overioad 1~4mg/kg PO TID
fungs (stops Na/k : Cat: 0.5-1.5mg/kg IV RESCUE DOSES: 4mgikg every 1-2hrs until
. exchange) R - Frequency to effect dyspnoea reduces
Lignocaine 20 =.2% - Anh-arrhythmlc 1 Asshythmias 1-2mg/kg IV bolus dog, Can cause seizures
U Blocks Na channels " | Tachycardia répeated 45 mins max
20mg/mi Local anaesthesia 8mg/kg, then 20-80uslk9!mm 1
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Linctol Cough supprassant 2.5mi BID-TD (cat; small dog) | Can cause tachycardia
5-10mi BID-T1D (large dog)
Dextromethorphan
hydrobromide 2 mg/mL,
chiorpheniramine
mateate 0.4 mg/mL,
ephedrine hydrochloride
1 mg/mL
Pimobendan 1 Ca sensitivity Congestive heart failure 0.1-0.3mg/kg PO BID May be combined with diuretic Tx
(Vetmadin) Inhibits {DCM; mitral vaive)
phosphodiesterase
Vasodilation; +ve
inotrope .
Propranciol P blogkers = | Hypentensicn 0.05-0.1mg/kg IV Will block sympathetic tone that may be keeping
sympathetic so | Arrhythmias patient alive {by 1 HR, vasoconstriction and
chrono and inotrope — | HOM - cats bronchoditation) — start at low dose
iCo= . Anxiety
antinypertensive
Aikodeine | Cough suppressant 1.5ml/10kg BID/TID
Spironolactone Aldosterone antagonist | Refractory cedema Potassium sparing
Weak diuretic Hypertension
Terbutaline Bronchodilator Asthma 1.5mi10kg BID-TID
{Bricaryl) Chronic respiratory dis
Bronchospasm

Common Drugs Summary




acetate (Dspo Medroi)
20mg/mi

weeks)

problems (arthritis?)

40mg/dog)
Cats 10-20mg IM (4mg/kg)
(NOT Iv)

d [ 4 | [ , [V ) Y ~A ek -\,; et
Corticosteroids, Anti-histamines, immune suppressants
(_Drug (Trade Name): Action/Effect: Indications: Dosage: Side Effects/Comments:
Dexamethasons sodium | Ant-inflammatory immune mediated dis. Anti-inflammatory: Give siow IV as can cause hypotension
{Dexapent; Dexadreson; | Immunosuppressive Used lor milder allergic 0.2mg/kg IV or IV Rapid onset — 20 mins; peak levels by 2 hours
Dexaphos) reactions (e.g. vaccinations | Immunosuppression: Lasts 24-48 houts
- or could use SDG) 0.8mgfkg IV or IM Many therapeutic uses where rapidity of onset is
2mg/mi - not an issue and a duration of activity of 1-2 days is
desirable
Dexamethasone Slower onset and Itchy skin Anti-inflammatory: Take care if aetiology is infactious
{Dexaforl) fonger lasting — lasts 5- | Tracheitis 0.2mg/kg IV or IM
2mg/mi 7 days Immunosuppression:
phenylpropionate Rapid onset and short | (ised where chronic 0.8mg/kg IV or IM
tmg/ml sodium acting — lasts 24-48 preblems need longer
phosphate heurs ' etiact
Methylprednisolone Very long acting (4-6 Used for very chronic Dose: 1mg/kg or (10~ Care with use re adrenal axis suppression - can

cause diabetes metlitus 1o become clinical in
cals

| inflammatory cails

Prednisolone Shon acting - Origoing therapy Immunosuppressive: Taper dose before stopping (BID 7d; S10 7d; EQD)
{Macrolone: 20mg) B Dogs: 1-2mg/kg PO
{Delta cortef. 5Smg} Cats: 2-4mg/kg PO If a prolonged immunosuppressive course, then
Anti-inflammatory: taper slowly a.g. 20% reduction every 2 weeks
Dogs: 0.2-0.5mg/kg PO while monitoring for signs of reoccurrence of
Cats: 0.4-1.0mgkg PO~ | disease
Anli-pruritic:
Dogs: 0.2-0.5mg/kg PO
Cats: 1-2mg/kg PO
Prednisolone sodium Rapid and intense Used for anaphylaxis; Anti-inflammatorny; Can ba used for vaccine reactions as fast acting
succinate action - short acting allergic reactions with 2mgkg IV and wears off quickly 5o less interfarence with
{Solu Delta Cortef) urticaria/ wheals vaccine .
Decreases vascular Anaphylaxis:
10mg/mi permeability; 5-10mg/g IV
. diminishes exudation; : .
impairs migration 6f |-

e e el
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Chiorpheniramine Anti-histamine Allergic reaction; pruritus 0.5mg/kg BID (4-8mg) dog | Sedation
Sedative {mild} POfIM
2-dmgfleat BID PO
Dexchlorpheniramine Anti-histamine Allergic reaction; pruritus <20kg % a 6.5mg tablet Sedation
Sedative (mild) siD -
>20kg 1x 6.5mg tablet SID
Azathioprine mmune suppressant Immune mediated disease | 2mg/kg PO SID until Bone marrow suppression, monitor every menth for
{Imuran} remission, then 0.5-2mg/kg | haematological abnormalities
EOQD . | Avoid if hepatic disease
Not for cats
Cyclospornine frmune suppressant Atopy 5-10mg/kg/day divided Gastrointestinal signs
{Atopica) Anti-inflammatory Immune mediated disease | then EGD

Cats: 5my/kg SID

Hepatotoxicity and nephrotoxicity (rare}

-

Common Drugs Summary
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Emergency Drugs
Action/Effect: quucalions- T Dosage. N S:de Eifectleommenls.

Adrenaling 1in 1000

Cardiac stimulant
t and B sgonist

trg/mi Bronchodilator
1 BP (central
vasoconstriction)

_ _ Peripheral vasodilation
Atropine Anticholinergic
{Atrosite) Antispasmodic

Mydriatic
Q.6mg/mi Inhibit vaga! tone - 1
HR '
Bicarbonate 8.4% -
{ImEg/mi} a
Calcium gluconale 10% | Electrolyle
solution
Diazepam Benzodiazeping .~ .
(Valium: Pamiin} Z -+ 1 GABA .1 Cl

+ hypefpolar

] AC‘:I‘(J(;S‘IS T

| Hypocaicaeniu

Cardiag arrest:
Anaphylaxis

Pre-med (o | allergue
reactions (c.g. TAS)
Bradycardia: asystoln
OF toxicily

. Secretions {oralfarway)
Halax smogth muscle

Hyperkalaemia (lo |
cardiac elfects)

Comml SelZurestremors
Tranguiizer (nul potent)

(Bricanyi}

smgimi Sedative {not soie)
Muscle relaxant N
Dopamine +ve inatrope Low bicod pressure,
i cardiac contractﬂiy_ ) __Bradycardla L
Doxapram Respiratery stimulant Apnoea
(Dopram) : Bradyproea
Caesareans - pups
20mg/mi )
Pred sodium succinate _“A;éthIaxis T
(s0lu delta cortal )
Terbutaline Bronchogilator Asthma -
.Chronic respiratory dis

1 Bronchospasm

1o 1mqlkg WIET

0.005-0.01my’ky
v
Promed = 1mi M

Q.02-0.04mylky

{= (L33mI10ky).
VIM, SC.IT
0.7-2.0mg/kg 1V for
OF toxic
Tmmolkg IV
{ImEg/ke) )
0.5-1 UnlL’kq siow

IV {to elteqt)

Seizures: 0.2-
1.0mgrkg 1V
Sedation: 0.2
0.5my/kg WV or IM

] Ogig/min v

1-5mgikg IV
5.5-11mg/kg IV
1-2 drops under
tongue {pups}

10mgr‘|-;g v

T1.5m10kg 8ID-

TID

Overstimulate heart  « stress

Can gause tachycardia, dry moulh

2o not administer if high i

Caulion 4 haan disease

Is ziso bronchediiator (but | secretions)

Can cause hypernatraemi, paradoxical cerebral acidosis
{ieading to neurological siyns), hypocalcaemia
Do not give SC or IM {irritant)

Give slow IV (over 10 mins) and monilar HR

Give slow IAV'(f‘aschAar'n i:aﬁu#hyp&m(sibn and excitement)
Pour absorption $C
Shert halllife in doys

[hlute 200n1g vial i 1L 0.4 NaCl = 200llgn'ml

Can cause seizures, hype;lens:on cardiac dysrhythmnas

| Repeal every 15 ming
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Gastrointestinal Drugs

vrL

_ Eﬂ:g_{_{r_idi !!a_q:ﬁ :_T Act_nonlEffect i ‘, __ Indications:
Aclivated charcoat ; absorption of foxing f Intuxiciation
(Carbasorb)
i
_Apomorp_hme Dop'z;n-m'e '3?;0_'not . i Intoxication e.y. ful bax
Emetic agen ;
L. I e e e .
Carafale | 8inds to and prolecis Gl ulcers
(Sucraifale} vlceraled/infiamed GIT | Chronic vortiting o
Cimeiidine HZ receptor antagonist il ulgers
{anti-histamine) Chromie vomiting
ll
Cisapride Prokinetic — entire GIT | Gastng reflux
lious
Serotomn 5-+4T4 Constipation
receplor anlagotist |
L lfinceaseAch) ,
Dolasetron Anti-emetic {central i Uise whera olher drugc
(Anzemet} etiects) taned
Not a prokinelic e o o
Lactuiose Stool softener | Constipauon
(Duphalac) |
f Hepatic encephalopatly
Omeprazoie Proton pump inkibitor ! Gastric ulcers
{Nexium) ({ acid release) Qesophagit:
Metoclopramide Anti-emetic Nausea ’
{Metomide} 1 intestinal Vomiting {CHTZ)
movementfone lligusshypomotiddy
(prokinetic) !

Anti-clopaming

Dosage:
Cranuies T-dythg 0
Suspension bailhy
K8
0.U3mghy 1V
{doys)

U Imydy SC
0.20mg conjunctiva
0.25-1g O TID

10mygkyg QIO-TID
VMO

Renal Lalare: 2.5-
sSmgky B0 PO
Cais: 2.5 - Ly
PO EH-TID

6.5-1-.-0rn-g..’k_g-lv,_-
PO 5I0-00i3

i Sieg PO Ti)
ic elfect

Doy 0.5miky TID
Cat. 1mbfcal TN
U.'5-1.Dmgfk_q v,

PO SID
Chik 1-2mgfkgfday

0.2-0.5mypkeg 710
Iv. IM, PO, SC

Common Druas Summary

I Citre regarding mnpiralury depression
b Catn yive metoclopramde W antagonise GIT elfecls

Teauton it d}ﬁ;y{hmia;_é}'sé@ré electrolyle abnormalities

Slow iV

Side EﬁectsiComments- '

| Caie teganding aspralicn pheumon:a; administer via NGT ﬂ\

NOT for rats e
Aunnnmtczr as qlurry rare r('r_;ard:nq aspiration
Admiuster antacirds 1 hours alter caralate -~

Beware when used with anh fungals, erythromycin

~ can aflect electrical conduclion in hear

Excessive use. con iead 1o fluid and electrolyie lossas

P4 hours for effect.
SC or IM/slow IV duse nnly 51 2-4 nours.

| Overdose » excitement, dislress, diarrhoea
Heverse with diphenhydraminge 1my/kg 1V 1
[Jo not use ff inlestinal bieeding or obstruclion ]

* vesophagea!l sphuncter lone, relax pyloric sphincter



Maropitant citrate Against Central and Acute vomitin - Dog: 1m of i
y i) peripheral emetic g (:;?n ’” Oijgk)gsc For up to 5 consecutive days
centre SiDor
’ 2mg'kg PO SID
Cat 1mg/kg 5C,
PO SID
Moation sickness 8mg/kg PO SID Less than 2 consecutive days
Prochlorperazing Anti-emetic Vestibular dogs 0.1-0.5mg/kg SC May cause sedation and hypotension
(Stemeti) - IM-TID Avoid if seizure history (ACE family}
Ranitdine H; receptor antagonist | Gaslric uicers Dog and cats: Give siow [V — can cause arhythmias if fast
(Zantac) (| acid release} Qesophagitis 2mgkg IV TD Pain if administered IM
Common Drugs Summary
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Urinary System Drugs

Drug {Trade Name): Action/Effect: Indications: Dosage: Side Effects/Comments:
Bethanechaol chloride Cholinergic and Increase detrusor Dogs: 5-20mg/dog PO MUST ensure urethral patency before giving and use
{Urocarh) muscarinic aganist contractility T in conjunction with phenoxybenzamine

Parasympathomimetic | Poor bladder comractility Cats: 2-dmg/cat PO TID
agent
Dantroiene Sodium Muscle relaxant Relax external (skeletal Dogs: 2 mg/kg PO TID
{Dantrium) muscle) urethral sphincter | Cats: 1-2 mg/kg PO TID
Diazepam Muscle relaxant Relax external (skeletal Dogs: 0.5mg/kg PO TID Beware cats with hepatic disease
{ Valium) muscle) urethral sphincter | Cats: 0.3mg/kg PO TiD
Diethylstibboestrol Synthetic cestrogen Urinary incontinence due | Dogs: 0.2-1mg/dog PO Avoid cumulative doses of >1mg/iweek
Oestrogen to lack of pestrogen SiD Bone marrow suppression .
Cats: 0,1mg/cat PO SID Demmatoiogical changes

Alter 1 week start to
reduce dose and
frequency to least
passible

Phenoxybenzamine

a-adrenergic antagonist

Relax intemal (smooth

Dogs: 0.2mg/kg PO BID-

Hypotension, miosis, tachycardia

hydrochioride Muscle relaxant muscle) urethral sphincter § TID
(Dibenzyling) Cats: 2.5mg/cat PO BID-
TID
Phenylpropanotamine a-adrenergic agonist Urinary incontinence 1imgfkg PO BID-TID Tachycardia and hypertensicn
{Propalir Sympathomimetic Increase intemnal sphincter Excitemment and restlessness
tone Anorexia
Prazosin Alpha-1 antagonist Functional uretiral Dogs: 0.5-1mg/kg PO TID | Hypotension
(Minipress) obstruction Cats: 0.25-1mg/cat PQ Syncope
TID-BID Weakness
Gastrointestinal upsets
Propantheline Antichelinergic and Reduce urge incontinence | 0.25-0.4mgkg PO BID- Can decrease Gl matility
{Propan B) muscarinic antagonist due to detrusor spasm TID :
Parasympatholytic Smooth muscle motility
(block detrusor spasm)

Common Drugs Summary




e L 1 e it - e PRI —~--‘.\‘L-‘w—_._-., - e T - ‘ . ;.a,.;q - -‘-._‘.’
- e el o B e i I s T enume B ey T s B S B S
"I AR I (S B s - R e N
Seizure Disorders
Drug {Trade Name): Actior/Elfect: indications: Dosage: Side Effecta/Comments: |
Clonazepam Anficonvulsant Status epilepticus 0.05-0.2mg/kg IV Used after diazepam CRI T
(Paxam) Anxiolytic/sedative (adjunct) 0.5mg/kg PO BID-TID Will develop lolerance with extended use
Muscle relaxari
Diazepam Benzodiazepines Conirot seizures/tremors Seizures: 0.2-1.0mgrkg Give slow |V (fast can cause bradycardiahypotension

(Valium; Pamiin)

(BZ— 1 GABA— 1 Cl
— hypemolar —

Tranquilizer (not potent)
Sedative (not sole)

IV repeated 3 times, g5
mins.

and excitement)
Poor absorption SC; stings M

repealted to a max of
18mg/kg/day

T!)erépeutic rahge:
100-130pmold

Smg/mi refractory) tMuscie relaxant Can get ataxia (— 1 anxiety); Iittle sedation
Anti-convulsant CRI: 0.5-2mg/kg/hr Use for appetite 1 in cats
Anti-anxiety Respiratory depression
2mg/kg per recturn Can give intra-nasaf or per-rectum
0.5mg/kg intranasal Possible idiosyncratic hepatoxicity in cats
Gabapentin Analgesia Refractory seizures 10-20mg/kg PO TID Wean off drug If used for seizure treatment (decrease
Anticonvuisant (seizures) dose slowly}
Chronic pain 3mg/kg PO SID {pain)
. 1.25-5mg/kg PO BID
Levetiracetam Anticonvulsant Status epilepticus Maintenance therapy: Used with phenobarbitone and bromide
(Keppra) {(unknown mode of {adjunct) 20mg/kg TID Can | phencbarbilone dose required
’ actlon) Can be used in staius epilepticus
. Seizures: Up o 60mg/kg | Not hepatotoxic
v
Midazolam Benzodiazepines Control seizuresftremors Seizures: 0.2mglkg IV Possible respiratory depression
(BZ — 1 GABA — 1 Cl | Sedative Q5 mins
— hyperpolar — Muscle relaxant
refractory) CRI: 0.1-0.3mg/kg'hr
Anti-convulsant .
Phenobarbitone Anti-convulsant Cngoing control of Maintenance therapy: Dilute in saline 10 inject
(various) Barb_it.urate —+ | GABA | seizures amg/kg/day PO divided Slow onset (20+ mins); admmrster slow iV
sensitivity — t Cl — May cause sedation for 48hrs {manitor airway)
inhibitory Seizures: 2-4mg/kg IV | ‘Wil develop tolerance; 2-3 weeks 1l steady state

Caution it fiver disease/toxicity (>150pmom)
Low fat diet

Wean off drug if used foc sefzure treatment (decrease ;

dusa showiy)
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Potassium bromide

Anti-canvulsant

Idiopathic epilepsy (long
term control)
Patients with liver damage

Scle agent: 30mg/kg/day
PO SID or divided

Combined with
phenobarbitone:
20mg/kg/day PO SID or
divided

Loading dose {GIT side
effects and sedation):
400-600mg/kg PO
divided

Half dose BID

Therapeutic range:
15-20pmol/
20-30umol/ (sole agent)

DO NOT use in cats

Used with phenobarbitone if poar control

Use instead of phencbarbitone if liver disease
Takes 2-3 months for steady state

Increased risk of pancreatitls

|

Common Drugs Summary
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Other Drugs
Drug ( Trade Name): Action/Effect: Indications: Dosage: Side Effects/Comments:
Dalteparin sodium Anticoagulant (> Thromboembolism 100IU/kg SC BID | Haemorrhaging
(Fragmin) heparin)
Insutin Push potassium, Ketoacidosis CHI; dese varies Excess causes hypoglycaemia -+ depression, seizures, coma
(Actrapidh glucose, phosphorus Acute diabetit crisis with patient 0.5-1 IU/kg 1V 4 1g dextrose/IU + 5% DEW
and magnesium into Hypemataemia
cells L e e
Maanitol Osmotic diuretic Head trauma ] Increased ICP: Monitor urine oulput 16 ensure kidneys coping {preferably with
{Osmitroi) Stimulate urine Seizures C.5¢/kg as CRI urinary catheter)
preduction (kidneys) Anuria over 20-30ming Not tor cardiac patients
1 fluid pressure Pigmenturia TiD 20% = 1gm per Smis
Anuria:
0.25g/kg as CRI
over 20-30mins
Potassium chleride Supplamerit Hypokalaemia Depends on serum | Mix KCi thoroughiy in bag
Anarexia :?‘[gl —addto IV Qverdase — dysrhythmias and death
s
Vitamin K1 Goagulant Bodenticide smgkg IM then Dilute with 5ml saline {SC stings)
(Koaguion; K-Mav) ’ | Severe liver disease 2.5mg 5C or PO Use smail gauge needie (] haematoma)
BID 1V likely to cause anaphylaxis
NEVER IV
Clopidogrel Inhibition of plateiet Prevention of Dogs: 2-4mg/kg increased risk of bleeding
(Plavix) aggregation thromboembolism PC SID

Cats: 20mgical PO
SID

N e e

o aw.
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Membranes).
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