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Parameter: Dog: Cat: 

HR: 60-180 140-220 

(pups 220) 

RR: 10-30 25-40 

Temp: 37.5-39.1 38.0-39.1 

PCV: 37-55% 25-45% 

TP: 52-80 57-80 

BG: 4.3-6.7 4.2-8.0 

USG: >1.030 >1.035 

Urine output: 1-2mVkg/hr 1-2mVkg/hr 

Fluid rate: 

.. Maintenance: 3mVkg/hr 3mVkg/hr 

-Surgical: 6-10mVkg/hr SmVkg/hr 

(depending on volume and (depending on volume and 
hydration deficits} hydration deficits} 

-Shock: Up to 60·90mVkg/hr divided into up to 55mVkg/hr divided into 
boluses, titrated to effect boluses, titrate 10 effect 

Disclaimer: 
Please note that the lnfonnatlon contained within this book Is based on what the editor/s or contributors use 
personally and therefore can be slighlly different to main stream opinions. Due to the ever changing nature 
of medical Information, the content within this book Js up to date and relevant at time of printing. Use of the 
Information contained is at the reader's discretion and responsibility. Olher sources e.g. Textbooks, websltes, 
specla11st veterinarians shOuld be consulted if more Information Is required. The editor/a or contribulors wlll 
not assume liability for Injury, HJness, death to persons and animals and damage to property following the use · 
of the information conlalned within this booklet. 

The logo fs a registered trademark 2012 
Copyright O 2016 Gerardo Poll 

Images on the front and back cover were Illustrated by Giuseppe Poll O 2012 
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[j. Abbreviations: 

II 
,I PO: Peros ~ ,I NPO: NII per OS 

n ,I SC: Subcutaneous 
,I IV: Intravenous • ,I IM: Intramuscular 
,I IT: lntratracheal ti n ,I SID: Once a day or every 24 hours 
,I BID: Twlce a day or evary 12 hours • ,I Tl 0: Three times a day or every 8 hours 
,I QIO: Four times a day or every 6 hours ' 

r; ,I EOD: Every other day • ,I CAI: Continuous rate Infusion 

,I BWt: Bodyweight .. ,I CSx: Cllnlcal signs 

n ,I GPEx: General physlcal examination 
,I Hx: History • ,I Ox: Diagnosis 
,I ODx: Differential diagnosis 

" [) 
,I Tx: Treatment 
,I Px: Prognosis 
,I FNA: Fine needle aspirate • ,I CHF: Congestive heart failure 

(1 .,, DCM: DIiated cardlomyopathy ti J 
.,,. HCM: Hypertrophlc cardiomyopathy 
.,, CVS: Cardlovascular system I ,I CRF: Chronic renal failure 

[J ,I AKI: Acute kidney injury .,, UOP: Urine output • ,I BG: Blood glucose .,, BP: Blood pressure • [1 ,I USG: Urine specific gravity 

' PU/PD: Polyurla/Polydlpsia 
,I VD: Ventrodorsal ti ,I DV: Oorsoventral 

l1 ,I CBC: Complete blood count • ,I C&S: Culture 8nd sensitivity 
,I FIV: Fellne lmmunodellc\ency virus 
,I FeLV: Feline leukaemia virus • l1 t 

l1 ' • ll • 
21 t 



TABLE OF CONTENTS 

INFORMATION· .................................................................................................................. 5 
Cardlopulmonary Resuscitation ..................................................................................................................... 5 
Anaemia and Pale Mucous MembraneS ........................................................................................................ 7 
Anaesthesia and Analgesla ... , ...................................................................................................................... 14 
Antlm lcrobla I Selectlon ................................ , , , .. , ...... , ......................................................... , ............... , .......... 26 
Biochemistry ................................................................................................................................................. 34 
Cardiovascular Disease ............................................................................................................................... 40 
Coagulopathy ............................................................................................................................................... 53 
Constipation and Tenesmus ......................................................................................................................... 59 
Cytology ........................................................................................................................................................ 62 
Dental Disease .......................................................................................................................................... , .. 65 
Dermatology ................................................................................................................................................. 69 
Dermatology- FeHne ................................................................................................................................... n 
Diarrhoea and Haematochezla ..................................................................................................................... 81 
Dysphagla and Oral Dlsease ........................................................................................................................ 88 
Ear Dlsease .................................................................................................................................................. 93 
Effusions ....................................................................................................................................................... 98 
Electrolytes and Blood Gas ............... , ........................................................................................................ 100 
Endocrine Disease ..................................................................................................................................... 102 

Diabetes mellltus: ........................ , .... , ..................................................................................................... 102 
Diabetes ketoacidosis (DKA): ................................................................................................................ 106 
Hyperthyroidism: .................................................................................................................................... 110 
Hypothyroidism: ..................................................................................................................................... 111 
Hyperadrenocortlcism: ........................................................................................................................... 113 
Hypoadrenocortlclsm: ............................................................................................................................ 118 

Fluid Therapy ............................................................................................................................................. 118 
Haematology .............................................................................................................................................. 128 
Hepatoblllary Disease ................................................................................................................................ 133 
Nasal and Nasopharyngeal Disease .......................................................................................................... 139 
Neurological Disease ................................................................................................................................. 143 
Ophthalmology ........................................................................................................................................... 156 
Pancreatic Disease .................................................................................................................................... 164 
Paralysis Tick .................................................................................................................................. , .......... 166 
Parasitic Dlsease ........................................................................................................................................ 168 
Prostatlc Disease ....................................................................................................................................... 180 
Radiology .................................................................................................................................................... 182 
Rectal and Perineal Dlsease ...................................................................................................................... 200 
Renal Disease • Acute and Chronic ........................................................................................................... 205 
Reproductive Organ Disease ..................................................................................................................... 212 
Respiratory Disease ................................................................................................................................... 219 
Seizure Dlsorders ....................................................................................................................................... 233 
Status Eplleptlcus Flowchart ...................................................................................................................... 239 
Shock and Anaphy\axis ................................................................................................................... ; .......... 240 
Skeletal Dlsease ......................................................................................................................................... 244 
Toxlc_ology .................................................................................................................................................. 257 
Transfusion TherBpy .................................................................................................................................. 267 
Urinalysls .............................................................................. , ..................................................................... 272 

3 



r Urinary Tract Dlsease ....................................... , ......................................................................................... 276 · 
Viral Disease and Vaccination .................................................................................................................... 283 

r1 :a:~=~::;:~~~'.~~~'.~.~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;· 
JLOWCHARTS: .............................................................................................................. 299. 

Bteedlng ........................................................................................................................ : ............ : ................ 299 . 
[ ] Constipation /Tenesmus ............................................................................................................................ 300 

Dlarrhoea ............................................................................................................ ,, ... , .................................. 301 
Effusion/ Oedema ...................................................................................................................................... 302 

Jaundice/ lcterus ....................................................................................................................................... 303 

I 
',,· Pate Mucous Membranes ........................................................................................................................... 304 

Polyurla / Polydlpsla ................................................................................................................................... 305 

Pyrexla / Fever of Unknown Origin ............................................................................................................ 306 

Regurgltatlon .............................................................................................................................................. 307 

r: Respiratory_ Distress ................................................................................................................................... 308 · 

Respiratory: Nose and Nasopharynx ...................................... , ....................... _ ............................ , ....• : ........ 309 
Respiratory: Pharynx and Larynx .................................... , .......................................................................... 310 

Respiratory; Trachea and Bronchi ................... ,, ........................................................................................ 311 

Respiratory: Pulmonary, Pleural and Chest Wall ....................................................................................... 312 

Sallvatlon Disorder ...... , .. , ................................................ , .......................................................................... 313. 

Seizure Dlsorder ............................................................................................... , ................. , ....................... 314 [ 
Urinary Incontinence ........................................................................................................ : ......................... 315 

( 
J

,_
1 

Vomiting ...................................................................................................................................................... 318. 

Weight Loss ................................................................................................................................................ 317 

Weakness/ Collapse .................................................................................................................................. 318 

APPENDIX· ..................................................................................................................... 320 
Neurotoglcal Examinatlon ........................................................................................................................... 320 

Sample Collectton and Storage: .................................................. ,.i·· .. , ............. ,, ........................................ 328 

Common Drugs Sumriiary ........................................................................................................................ ,.327 

Anaesthetic - Sedatives/ Premedlcants .......................................................... ,, ........................................ 327 

Anaesthetic- Induction and Maintenance .................................. : .............................................................. 329-
Analgesla-Op\olds ..................................... : ................... , ....... ;: ...................................................... , ......... 331 ;· 

Analgesia - Local Anaesthetics ................................................................................................................. 3~. ·. 

[J 
Analgesia - Non-steroidal anti-inflammatory Drugs, ................................................................ , .......... '. ...... 333 

Antibiotics .................................................................................... :, ............................ , ................................ 334 
Antifungals ..................................................................................................... : ............................................. 3~· ··· 
Behaviour Drugs.; .... , .................................................................................................................................. 337 
Cardiopulmonary Drugs ................................................................ _. ..... · ....................................................... 338 '. 
Corticosteroids, Antl-hista.mlnes, Immune suppressants ........................................................................... 340.· · 

Emergency Orugs ....................................................................................................................................... 34.2 · 
Gastrolntesllnal Drugs ................................................................................................................................ 343 · 

Urinary System Drugs ..................... , ..................................................................................... ., ................... 345 · 

[] 
Selzure Disorders ...................................................................................................................................... 346. 

Other Drugs ........................................................................... , .................................................................... 348· 

1n·dex ................................................................................................ _ ......................................................... ,350-
Notes .......................................................................................................................................................... 360 

l) 

[j 

• 
" t 
ti • ti 

•• • 
' • • • • • • t 

• t 
•• 
41 

4 

• 



Cardiopulmonary Resuscitation 

Hl!ART Bl!AT / PULSI! 

NO 

CARDIAC COMPRESSIONS: 

2 per second 

YES NO BRl!ATHING 

INTUBATI! and CHECK 
PATENCY 

VENTILATEI 

1 breath per 6 seconds 
IV CATHETER 

ECG 
PULSE OXIMETERY 

A8VSTOLE1 

Adrenaline: 0.01-0.1 mg/kg 
Atropine: 0.4mg/kg IV 

BRADYCARDIAI 

Atropine: 0.4mg/kg IV 
Adrenaline: 0.05-0.1 mg/kg IV 

IF> 10 mlna ASYSTOLE OR 
VENTRICULAR FIBRILLATION 

Open chest CPR 

Drug: Route: 

Adrenaline (1 :1,000 • 1mgfml) IV/IT/IC 

(NON-DILUTED) IV/IM/SC 

Adrenaline (1:10,000)'" 0.1mg/ml IV/JT/IC 
(1ml of 1:1000 In 9ml, 0.9% NaCl) IV/IM/SC 

Atropine {600µg/ml .. 0.6mg/ml) IV 

Llgnocalne (HCI) 2% .. 20mg/ml IV slow 

Sallne 0.9% IV 
• Only H hypovolaemlc 

Compressions: 

Vl!NTRICULAR FIBRILLATION: 

Deflbnlla11on: 2-4jl1<g (external) x 3 
+I~ I OR 

Adrenaline: 0.01-0.0Smg/kg IV 
Llgnocalne: 2mg/kg IV 

Vl!NTRICULAR TACHYCARDIA: 

Delibrlllalion: 2-4jl1<g (external) x 3 
OR 

Llgnocalne 2mg/kg IV OR Amlodarone 
Smg/kg IV over 10mlns 

Dose rate: Dosage: 

CPR: 0.01-0.1mg/kg (q 5mins) 0.1•1mV10kg 

Anaphylaxls: 0.005mg/kg 0.05ml/10kg 

CPR: 0.01•0,1mg/kg (q 5mlns) 1-10ml/10kg 

Anaphylaxla: 0.005mg/kg 0.5ml/10kg 

0.04mg/kg 0.7mV10kg 

Dog: 2mg/kg repeal x 3-4 Dogs: 1ml/10kg 

Cat: 0.5mg/kg repeal x 3 Ca10.1mt 

Dog: 10-20ml/kg bolus IV 
Cal: 10ml/kg bolus IV 

./ Small breed dogs and cats: Direct cardiac compressions over the heart 

./ Keel chested dogs: Direct cardiac compressions over the heart, put towel under dependant side of 
chest to Improve technique 

./ Large breed dogs: Compression over the widest part of the chest, I.e. thoracic pump method 

./ Barrel chested dogs: Direct cardiac compression but in dorsal recumbency 

./ Musi allow chest to expand between compressions 

./ +/- Interposed abdominal counter pressure 

Cardiopulmonary Resuscitation (CPR) 5 
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Drugs: 

./ Can administer down the endotracheal tube but require a threefold dose Increase 

./ Best administered Intravenously and flush through with a 20mVkg crystallold bolus to help drug detlvery 
to the heart 

Monitoring: 

V Pulse oxlmeter: Assess heart rate and oxygen saturation (aim for >95%) Indicates eff~ctlveness of CPA_ 
./ ECG: To assess electrical activity of the heart 
./ Doppler: Place on eye and hear pulsatlons In the retinal arteries 
./ End tidal CO2:> 15mmHg Indicates reasonable clrculatlon 
Intra-thoracic cardiac massage: 
,1 Clip 
,I' Alm for 7-Sth rib 

./ Cut cranlany· to rib avoid blood vessels and nerves 

./ Reach under and massage heart 
Compllcatlons: 
./ Short term: 

,I 

> Cardiac arrhythmias 

> Metabollc acidosis 
> Organ failure due to prolonged tissue hypoxia 
> If comatose: Variable prognosis, consider humane euthanasia If no Improvement after 72 hours · 
Long term: 
> Personality change 
> Cort!cal blindness: Sight usually returns after few weeks 

Cardiopulmonary Resuscitation (CPR) 
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Anaemia and Pale Mucous Membranes 

Thia chapter covers: 
./ Determining the severity of the anaemia 
./ Assessing for regenerative response 
./ Diagnostic pathway to "Pala Mucous Membranes" 

Degree of anaemia: 
Refer to 11Pale Mucous Membranes" next page for diagnostic pathway 

Packed call volume/ Haematocrit 

MIid: 

Dog1: 30-35% 

Cati: 20-25% 

Radculocytea: 
./ Immature non-nucleated red blood cells 

./ Appear larger and lack central pallor 

Moderate: Severe: 

20-30% <20% 

20-15% <15% 

./ Characterised as macrocytlc (high MCV), hypochromasla (low MCHC) and polychromasla (variation ln 
colour between cells) 

./ Quantify using ·corrected Reticulocyte Percentage" formula: 

Observed retlculocyte % x (patient's HCT 0/1 / "normal" HCT %} = "Corrected retlculocyte 'It" 

("Normal HCI = 45% in dogs, 40% In cats) 

Regeneradve anaemia: 
../ Increased number of retlculocytes in peripheral circulation 
./ Bone marrow response takes 3 to 4 days, If no reticulocytes it could be pre--regeneratlve, assess 

history to help determine time frame 

./ Cats: Two types of reticulocytes: 
> Aggregate type: Only count this type when assessing response to anaemia 
> Punctate type: Present ln healthy cats, increased numbers If regenerative response bean for up to 

3 to 4 weeks 

Degrff: Dogs: . Cata: 

Mlldi 1.5-4% 0,5•2% 

Moderate: 5-20% 3-4% 

Marked: >20% >4% 

% = number of retlculocytes per 100 ABC 

• Refer to "Haematology", "Transfusion Therapy" and "Coagulopathy" for more lnfonnatlon 

Anaemia and Pale Mucous Membranes 7 



l \,story· 
J ./ ~ssess history for duration of cllnlcal signs 

./' Trauma, bleeding (faecal, urinary, integument, respiratory, abdomlnal, cardiac) 

1: 
./ Access to rodentlcide, snakes and other anticoagulants 
./' Prior health Issues e.g. renal disease, tumours, viral Infections {FIV/FeLV) 
./ Recent administration or access to medications 

r: PALE MUCOUS MEMBRANES ! 

! 
I .I Nonnal to t PCV ! PCV 

PCV&TP : 

• ' ! 

l' Ana1mla P~UH Perl11:heral PttfYSl2D 
)x: CSx: 

• Severity depends on speed of onset, aetiology • Collapse, poor men!atlon 
and level of activity • Slow capillary refill tima 

r,Veakness • Tachycardia and weak pulses 
fachycardia, tachypnoea • Cold extremities i Exercise tolerance DDx: ""' aemalochezla • Severe dehydration~ 

• Haemaluria • Shock i Abdomlaal d•tenslon • Cardiac disease: Cardlomyopathy, valvular 
1 disease, antiythm!a, vasovagal 

) l See MShock and Anaphylaxls" 

. Blood Smear 

H I [ 'c°o<ng for retloulocytes % Retlculocyt•• presant = NO 
olychromasla 

! ~ acrocytosls 
-iypochromasJa 

• Polki1ocytosia Ngn•re11en1:rat1v• Anaemia 

d' • • Non-regenerative .. Greater than 3 

. ;~•tlculocytes present ::a YES I 
day history 

s- Mffon-reganerallva • ' anaemia" following P•B•• 

~} 
I 

81a•n1mtl!§: Anaem11 I l• i 
Haemorrhage Pr~mm1D1mlh!• Am!i•ml11 

[ Haemolysls • Trauma and surgery . Pre-regeneraUve = Less than 3 day 
• Colour of butfy coat • Neoplasia . hlslory r rood and urinalys,s • Gastrolntesi1~t • Acule blood loss or haemo1ysla 

• Urina.ry lract . I+' . Bone marrow has nol had time to respond· 
• Parasite,_ (fleas/ho 1wtOnn) . F.ollow dl1gno1tlc plan H for • Coagulopa~ 

regenerative anaemia 

See "Coa· utathy" . Reassess PCV and blood smear after 24-. · 

lJ 48hrs to assess for elevations in PCV and 
See MBIHdlng w_chart" reticu1ocyles 

See MDlanhoea and 
Haematochezla" 

rljntrailHcular = lysls of 
• . 

E!xtravascular = lysls of See MHaemolvt;IC 
, RBC In cfrculatlon RBC within tluue• anaemias" below 

• Red plasma • Clear plasma l 1,(haemogloblnamla) • No haemogloblnurta 

;,~~~~\~:i~:;1a • No/minima! hypert:illlrublnaemla 

·' 
• +/· Splenomegaly 

I 
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Haemolytlc anaemias: 

Immune mediated haemolytlc anaemia (IMHA): 

./ See below under "Specific conditions" 

Drugi/Toxins: 
./ Bacterlal toxins, rodentlcide, snake bite (+/- clinical signs of lower motor neuron paresis/paralysis, or 

haemogloblnuria) 
Oxidative Injury: 
./ Heinz body formation and eccentrocytes 
./ Onion/garllc ingestion, acetaminophen, heavy metal 
Haemolytic transfusion reactions: 

./ Donor ABC's are lysed by host alloantibodies 

./ Immediate or delayed (1 to 2 weeks), see "Transfusion Therapy" for more Information 

Mlcroanglopathlc anaemia: 
./ Physical destruction of ABC as they pass through disorganised blood vessels (e.g. tumour): 

> Haemangfosarcoma, DIC, ha'emolytic uraemic syndrome, heartworm disease 
./ Schlslocytes formation 
Infectious haemolytlc anaemia: 
,/ Direct infection and damage to RBC's by infectious organisms e.g. Mycop/asma, Babesfa, Laptospria, 

or viruses Fel V, FIP, FIV, Ehrllfchla canls, Bartonellosls, Cytauxzoon fells 
./ Indirect damage to RBC's via antibodies directed against infectious organism 
./ See below under "Specific condlUona" 
Neonatal lsoerythrolysls: 

./ Neonate ABC lysed by dam antibodies, can be absorbed from colostrum 

./ Jn cat lt can be naturally occurring, dogs require sensitization 

DlagnosUc tests: 
./ Biochemistry, haematology and blood smear: 

» IMHA: Spherocytes 
> Mlcroanglopathlc anaemia: Schistocytes 
> Infectious haemolytic anaemia: Babesis, Mycoplasma haemofa/is 
> Oxidative damage: Heinz bodies and eccentrocytes 

./ SIJde agglutlnalfon: 
> IMHA: Agglutination 

./ Coomb's test 
)>, IMHA, neonatal isoerythrolysis, haemolytic transfusion reactions 

./ Blood typing or cross matching: 
> Between dam and puppy, donor and recipient 
> Neonatal lsoerythrolysls, haemolytic transfusion reactions 

./ Ultrasound and radiography: 
> Mlcroanglopathlc anaemia (neoplasla), IMHA (neoplasla) 

,/ Blood culture and sensitivity: 
> Infectious haemolytic anaemia 

./ PCR/Serology: 
> Mycoplasma haemofefls, Babes/a, Cytauxzoon fells (USA) 

.,. Snake venom detection tests 

Anaemia and Pale Mucous Membranes 9 



r I Non•regeneratlve Anaemia 

,I, 

i' Features: 
,/ Can appear non-regenerative If blood loss or haemolysls has only recenlly occurred I.e. <48·72 hou~ . 

; ,/ Non-regenerative anaemia Is not as common In dogs as they are In cats 
,/ Typically, chronic process with no clinical signs of anaemia due to compensation 

[1 --------->48-72 hours= Non-regeneratlve1 Non-boot: marrow gathol2&l1 
- ~· Bone marrow has not responded 

' §l!lm 
Anaemia of chronic dlnase1 
• Secondary to prolonged inllammallon, Infection, 

Bone marrow pathology OR neoplasla, liver disease 
-1 Non-bone marrow pathology Chronic renal dlaease1 

I • Reduce EPO production end uremic damage to ABC 

,Haematology and blood smHn Hypothyroldlsm/Hypoadren_ocortlclam1 
• Reduced sUmulatlon ol EPO production • Assess ABC features: 
Iron deftclency; 

~ > TypJcally, normocytic/normochromlc . 

• Typlcally, mlcrocytlc and hypochromlc 
· ) II mlcrocytlc/hyµochromic - Iron deficiency • Fleas, hookworms : ), If macrocytic ·could be FIV, FeLV Toxicity; I Assess wee features: 

• can see oancytopenJa > II pancytopenia can primary bone marrow • Drugs/metals: 

"1 pathology or toxicities or infections affecting 
1----t ), Chemotherapy, phenobaibHone, methlmazole, lead, bone marrow chloramphenlcol, trimethoprim-suffa 

~IIOChemlstry: • Honnones: 
• Assess for non-bone marrow pathology > Oestrogen toxicity or sertoll cell tumour 
Bane marrow biopsy: lnfectlona; 
-i Assess for bone marrow pathology • Can see oaocytooenla 
i Presence of abnormal cells • Vlr.i1 (FIV and FeLV), can be~ J Reduction ol cells tines • Parasitic (Babes/a, Le/shmania} 
• Can see aancytooon!a ' • Bacteria (Mycoplasma, Ehrllch/osfs) 

I~ 1 " 
Immune ·mediated haemolytic anaemla1 
• Immune destruction of RBC precursors.in bone marrow 

~on~ marrow Ral!uJl!ilBltl . 

' ,t'9'd blood cell aplasla; 
j Deslruction of only ABC orecursors 

... Secondary to h;itopathlc, immune, dfllgs and toxins 
Aplastlc anaemia: 

[' ,JI cell 11,e p,ecurso,s a,e ,educed= pancytop,nkl 
.1 Idiopathic or secondary to Immune, drugs and toxins, parvovlrus, FeLV 
)one marrow necrosis/fibrosis; 
• Precursor cells are destroyed 
Myelodysplasla1 

[ I Defective p,ecurso, cells lead to ab,ormal matu,alloo o, cellula, mo,phology 
1 ldlopalhlc or secondary to FIV, FeLV 

Jane marrow tumoun 
., Precursor cells destroyed by neoplastic cells 
• Primary: See large numbers of Immature cells of the same cell line 
•,,Metastatlo: See cell types not normally seen in bone marrow 

Ir 
Anaemia and Pale Mucous Membranes 
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Immune mediated haemolytic anaemlai 
Pathophyslology: 

Specific condltlonsj 

./ Immune response against ABC.antigens, due to a breakdown In immunotolerance to own ABC 
antigens 

./ lgG and lgM and complement binding 

./ Observe autoagglul!natron, seen. as red blood cells clustered like bundles of grapes 

./ Can cause intravascular or extravascular haemotysis, with extravascular haemolysis more frequent. 
The spleen is the main site for extravascutar haemolysis. 

./ lnlravascular haemotysJs caused by complement binding 

./ Cats: Overall tMHA is rare, but more commonly secondary compared to primary 
Causn: 
./ Primary: 

), Dogs more commonly primary compared to secondary 
> Idiopathic (70% of cases in dogs) 

./ Secondary (triggered by cross-reaction wi1h loreign antigens): 

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

» Drugs, neoplasla, Infections (any infection, per1orm fellne virus testing), snake envenomatlon and 
other Immune mediated diseases 

Cllnlcal signs: 

./ Pyrexla, anaemia, lcterus (rarely seen In cats), weakness, tachycardia, tachypnoea, splenomegaly, 
respiratory distress 

Dlagnostlce: 

,/ Saline agglutlnallon test: 

> Must confirm agglutlnatlon (grapes) and rule out roufeaux (stack of coins) 
> To assess for lgM and lgG ~tlbodies 

,/ Haematology and blood smear. 

» Spherocytes and au1oagglutlnation, polychromasla, neutrophllla, high MCV (regeneration) 
> If decreased thrombocytes, consider Evan's syndrome 

» Feline ABCs are smaller and Jack central pallor complicating the assessment of spherocytes 
./ Hyperblffrublnaemla, high ALT 
./ Perform Coombs test if no agglullnalion, Coombs test detects antibodies and complement on the 

surface of erythrocytes 

./ Full medlcal workup to assess for underlying cause, include farina virus testing 8.nd blood parasites 
Treatment: 

./ Primary IMHA is more difflcul! and takes longer to treat compared to secondary IMHA 

./ Blood transfusion if acute reduction In PCV <20 or chronic drop <15 or transfusion triggers, see 
"Transfusion Therapy" 

./ lmmunosuppresslve agents: 

» Dexamethasone 0.5mg/kg SC, then 12 hours later start prednlsolone 2mg/kg/day PO 

> +/· Azathloprlne 2mg/kg PO SID until remission then 0.5mg/kg PO EOD, monitor for bone marrow 
suppression and hepatoxlcity, also very toxic In cats 

» +/· Cyclosporlne 5·10mg/kg PO divided BID 
./ Gastric protectants: 

> H2 antagonist, proton pump inhibitors and sucralfate 0.5·1gm PO TID 
./ Anti-thrombotic agents: 

» Thromboembollc disease ls a common complication 

» Aspirin 0.5mg/kg PO SID or dalteparln100IU/kg SC TID 

> Clopfdogrel 20mg/cat PO SID, dogs: 2·4mg/kg PO SID 

Anaemia and Pale Mucous Membranes 11 



r1 Monitoring: 
./ Serial haematology panels, PCV and blood smears, Ideally daily unlll PCV Is stable (>23·30%) and no 

spherocytes 

I
-~ ./ Repeat diagnostics at least weekly unUI anaemia resolves 

l,', ./ Once stable for a couple weeks, then consider tapering of the lmmunosuppresslve medications with 
weekly monitoring . 

./ Reduce prednlsolone dose by 25% every 2 - 4 weeks if the PCV remains stable 

r 
',,, ./ If PCV is stm dropping or If spherocytes are still present after six weeks despite stable PCV keep the 

same prednlsolone dose and add in another agent, and continue monitoring as above: 

> +/· Cyclosporlne 5-10mg/kg PO divided B1D 
;. +/· Azathloprine 2mg/kg PO SID until remission then 0.Smg/kg PO EOD, monitor for bone marrow 

suppression and hepatoxicity, also very toxic in cats 

I ',' » When PCV and blood smears are normaVstable, reduce doses and frequency of the second agent 
then the prednisotone after 

n 
Haemotroplc mycoplasmas; 
Pathophy1lology: 
ol' Eplerythrocytlc parastte: 

> Dogs: Mycoplasma haamocanls (Europe) maln species, transmitted by brown dog 
tick Rhipicepha/us sangu/neus. Spleneclomlsed or lmmunocompromlsed dogs are greater risk of 
developing severe anaemias 

> Cats: Mycop/asma haemofefis main species that causes clinical signs. Transmitted most 
commonly by fleas, but also by fights. Developing of clln!cal signs Is usually due to concurrent 
Illness or immunocompromlsed 

ol' Leads lo deslructlon of red blood cells by the immune system, leading to extravascu1ar haemolysls ln . 1.: typically In the spleen 
ol'. Can have a carrier state where non-clinical infections can occur and cause transient paraslteaemla 
ol' Reoccurrences are common 
Cllnlcal signs: 

(l ol' Pyrexia, anaemia, icterus, weakness, tachycardia, tachypn~a. splenomegaly 
Diagnostics: · 

ol' Haematology and blood smear: 
» Regenerative anaemia with retlculocytes, spherocytes, po1ychromasla 

r '): r +/- Parasites on ABC surface - cocci or rod shaped, single or chains around the surface 
"' Biochemistry: 

> +/- tcterus 

[} 
.I' PCR at local laboratory 
,;' Other: Feline virus testing due to high risk of concurrent viral Infection 
Treatment: 
,., Doxycy~tine 5-10mg/kg PO SID or enrofloxacln 5mg/kg PO SID for 3 weeks 
,;' Corticosteroids at lmmunosuppresslve doses: 

l J!, )lo Dexamethasone 0.5mg/kg SC/IV, then 12 hours later start prednlsolone 2mg/kg/day PO divided . 
ol' Blood transfuSlon If becomes anaemic 

L 
BabeSlosJs; 
Pathophyalology: 
ol' lntraerythrocytic protozoat parasite spread prlmarlly by ticks but also by transplacental transmission 

and blood transfusions 
ol' Several different species worldwlde, the widest spread Is Babesia canls and Babes/a gibsonf 

l l 
•• 'I "' Leads to Immune mediated haemolylic anaemia and lhromo_bocytopenla 

./' Can have a carrier state where non-cllnlcal Infections can occur and cause transient paraslteaemla 
ol' Reoccurrences are common 
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Cllnlcal signs: 
./ Lethargy, weakness, pyrexia, anaemia, icterus, splenomegaly, tachycardia, tachypnoea 

Diagnostics: 
.,, Haematology and blood smear: 

> Regenerative anaemia with reticulocytes, spherocytes, polychromasla 
l> Thrombocytopenla- can present primarily for severe thromobocytopenia without anaemia 
;. +/- Microorganisms in RBC's on capillary blood smear analysis 

./ Biochemistry: 
, +I· lcterus 

./ Serology: Babesia antibody titres 

./ PCR assay: Can Identify species 

Treatment: 
./ Full clearance of the organism and prevention of relapse requires combination therapy 
.,, Babesis canls: 

)lo lmldocarb dlproplonate 6.6mg/kg IM, repeat in 2 weeks and Oiminazene aceturate 4-7mg/kg IM 
once 

.,, Babes/a glbsonl: 
:.> lmldocarb dlpropfonate 6.6mg/kg JM, repeat In 2 weeks and Dlminazene aceturate 4·7mg/kg tM 

once and cllndamycin 15-25mg/kg PO BID for 2 weeks 

, Alternative regime 

• Atovaquone (Mepron) 13.5 mg/kg PO TIO (with fatty meal) and Azlthromycln 10 mg/kg PO SID 
for 10 days 

./ lmmunosuppressive therapy: 

> Not Indicated Initially, can be used if not responding to antl-protozoal therapy and there is 
continuing destruction of red blood cells and platelets 

> Prednisolone 2mg/kg/day PO divided and tapering 

./ Blood transfusion If becomes anaemic 
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r Anaesthesia and Analgesia 
Thia chapter covers: 
./ What to consider before anaesthesia 

Types of premedican!s, anaesthetic agents and analgesics and possible combinations 
Local anaesthetics and blocks 

Monitoring anaesthesia 

l : Before anaesthesia: 
./ History: Current or prior health problems or drug administration 
./ General physlcal examination 
,., Diagnostics: Preferably at least PCVrrP, electrolytes, BUN and ALT, resting blood pressure 

1
--' ,t Risk of anaesthesia: Based on history, physical examination, diagnostics ·and type of procedure 
_ 

1 
,,, Selection of premedlcatlon and anaesthetic agent 
./ Monitoring during anaesthesia 

[ Premedlcatlom 

• ADJUST DOSAGES ACCORDING TO PATIENT 

• Drug and Mode of Effeot: Concem• and 
I 

Dose: 
' action: SJde effecta: ... ,, 

Jcepromazlne: • Anxlolytlc • Cardiovascular disease: 0.01-0,05mglkg SC/IWIV 
• Dopamli:ie (D1 and D2) • Sedation - less > Vasodilatlon leads to l (lower range If IV or if 

antagonist reliable unless blood pressure Boxers or large breed 
~ a1· adrenoreceptor combined with an • Reduced doses In large dogs) 
antagonist agonlst opioid dogs and Boxers 

,.\edi,tomldlne: • Sedative (potent) • Cardiovascular effects: 10·20µglkg SC/IM 
• a2 adrenoreceptor • Analgesic (potent) :.,. l HR & cardiac output 0.1-0.Sµg/kg IV 
1agonfst > Oxygen delivery to • Reverse with: 

central organs Atlpamezole 5-20µg/kg 
.J maintained 

• Avoid: Heart disease, liver, • Reverse br~dycardla: 

old and yotjng, diabetic Atropine 2.5-Sµg/kg IV 
• • Can cause vomiting Ketarnlno, 0. 1•0,2mglkgN· 

jlazepam: • Anx!olytlc • Minor effects on 0,2·0.Smg/kg SC/IWIV : , 
• I GABA • Anti-seizure cardiovascular and 

• Muscle relaxant resplratory.~yslems ., 

)plolda: • Sedation when • Minor effepts on • Morphine & Methadone: 

;~a;:~~:I: r~:~:~~one: 
combined cardiovascular ~ystem 0.1 ·0.Smg/kg SC/IWIV 

• Slfght respiratory • Hydromorphons· & · 
' agonlst depression Oxymorphone: 

[ 1Hydromorphone & • Oxymorphone more • Urinary retention 
Dogs: 0.1-0.4mg/kg 

;,oxymorphone: potent • Morphine: Can cause 
SC/IWIV 

)> µ-opioid receptor 
vomiting, histamine 

Cats: 0.05-0.2rrig/kg 
agonlst SC/IWIV 

• Buprenorphlne: • Buprenorphlne: 
[ 

1•> Partial µ-opioid Dogs/Cats: 5-20µg/kg 
; agonlst SC/IM/IV 

-,lsutorphanol: • Butorphanol 4 potent • Bulorphanol: 
),>, Partial µ-opioid sedallon but reduced 

0.1 ·0.Smg/kg SC/IWIV 
' 

agonlst/antagonist analgesia 

' (>0.4m!fkg "' potent 
' sedation) 
' .J 
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• Premedlcant combinations: 

Combinations and Uaea: Effect: Contraindication: Doses: 

Butorphanol: • Potent sedation If • Good for CVS disease 0.1-0.3mg/kg IV 
given IV 

Benzodlazeplne + opioid: • Light sl:ldatlon • Good for CVS disease . Benzodia,zeplne: 
• Not for cals (not • Young and Ill::; more 0.2-0.Smg/kg SC/IM/IV 

• Premedlcatlon 
effective) potent sedation . Methadone: 

• Safe for debilitated patients 
• Butorphanot (t 0.3mg/kg SC/IM/IV 

sedation) 
• Butorphanol: 
0.1·0.3mn11tn SC/IM/IV 

Benzodlazeplne + • Potent sedation and • Beware HCM In cats - Mix benzodiazeplne with 
ketamlne: analgesia can cause myocardial ketamlne 

Benzodlazeplne reduce • Good for cats ischaemla due to and titrate to effect JV 

ketamlne excitation inotroplc effects 
• Benzodlazepfne: 

• Sedatlon 
0.2-0.3mg/kg 

• Safe lor moderately ill 
• Ketamlne: 

oatlents but not If HCM 2mg/kg 

Acepromazine + opioid: • Light sedalfon • NotforCVS • ACP: 
• Butorphanol (t compromise (ACP) 0.03-0.05mg/kg SC/IM/IV 

• Premedication 
sedation) (lower IV) 

• Not for moderately or 
• IV Increases effect • Methadone: 

severely Ill 
but reduce dose 0.3mg/kg SC/IM/IV 

• Butorphanol: 
0.1 • 0.3m""'" SC/IM/IV 

Medetomldlne + opioid: • Potent sedation and • Not for CVS • Medetomidine: 
analgesla compromise or 10-20µg/kg IM 

• Premedlcatlon • Butorphanol {t systemic disease 
• Methadone: 

• Sedation for Invasive sedation) 
0.3mg/kg 

procedures 
• Only If healthy 

• Butorphanol: 

• Reverse after with 
0.1- 0.3mg/kg SC/IM/IV 

Atloamezole 

Medetomldlne + • Potent sedation and • NotforCVS • Medetomidlne: 
benzodlazeplne: analgesia compromise or 10-20µg/kg IM 

systemic disease 

• Sedation • Benzodiazeplne: 
• Only If healthy 
• Reverse after wilh 

0.2-0.3mg/kg SC/IM/JV 

Alinamezole 

Medelomldlne + ketamlne: • Potent - sedation and • Not for CVS • Medetomfdlne: 

Medetomldine reduces analgesia compromise or 10-20µg/kg IM 
ketamlne excitation • Can add opioid to systemic disease 

reduce doses of both • If reverse • Ketamfne: 

• Sedation for invasive 
medetomldlne Dog: 5mg/kg IV 

procedures 
hyperexcltabillty will Cat: 7mglkg ov 

• Only If healthy 
occur 

• Reverse after w!lh 
A!Jnamezole 
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Ii Anaesthesia: 

Induction agents: 

1 
./ Work out dose required for body weight then titrate to effect (give a ¼ at a lime) 

, ,I Always have more available 

l Drugs: Effects: Side Effects: 

AJfaxan CO • Non-cumulative • Excitement and twitching on 
j'1TU: • Short duration of effect Induction and wake-up, 

premedlcation can reduce this side 

; effect 

Etomldate: • Sedative hypnotic • Excitement and twitching on 

• Minimal cardiovascular lnducllon and wake-up, 
! side effects premedlcatlon can reduce this side 

effect 
, • Long tenn CRl's can lead to 

suppre.ssed adrenocortlcal funct101 

~etamlne: • Analgesia • Protective reflexes maintained 
• Sympathellc stlmulatlon • Increased muscle tone MUST be 

J > Blood pressure Is used in combination with muscle 
maintained to relaxants: e.g. Medetomldlne, 
hypertensive dlazepam . • Non-cumulatlve • NOT for. ,. Renal disease 

j ,. Hyperthyroidism ,. Eye surgery 

1 
,. Seizure anlmats 

> Head trauma patients 

j 
(Increased intracranial 
pressure) 

Propofol: • Non-cumulative • Hypoventllat!on 
1 • Short duration of effect • Hypotenslon 

• Anti-seizure 

Thlopentone: • Anti-seizure • Alkaline: lrrllant if perlvascular 
• Minimal cardiovascular • Hypoventllatlon 

' side effects • Avoid: ,. Young (<12 weeks) 
I > Greyhounds and sight hounds 

[ 

1

1

! Maintenance: 

./ Either CAI or small boluses of Induction agent: 

[ ! l 
_j 

11 

> Ens1:1re that the agent used does not accumulale 
./ Continue with inhalation anaesthetic: 

> Once maintained reduce anaesthetic gas to an appropriate level 

Anaesthesia and Analgesia 

poao: 

Dogs: .1-2mg/kg 
Cats: 2-5mg/kg 
IV titrated 

Dogs: 0.5-3m!}'kg 
Cats: 0.5-2mg/k.g 
IV Utrated 

Combination with 
dtazepam - mix and 
titrate IV: 
• Ket8mlne: 5·10mg/kg 
• Dlazepam: 0.2-

0.3mg/kg 

2·10mg/kg IV tttrated 

10·20mg/kg IV titrated 
to effect 

. 

. 
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Anaesthetic machine setup; 
Testing .for leaks In the anaesthetic circuit: 
1) Oxygen supply: Tum on the 0 2 valve on the cyllnder and check the gauge for how full it Is 
2) Oxygen flow metre: Ensure that II can sustain a high constant flow by opening flow meter to maximum 
3) Vaporiser: Fill vaporiser to full wn1'11quid anaesthetic 

4) Carbon dioxide absorber: Check the colour and !he amount left 

5) Assemble breathing circuit 
6) Assess for leaks: 

> Occlude the end of the Y-plece 
> Close the spill valve and turn on oxygen flow 
> FIii reservoir bag until inflated 
> Tum off oxygen flow and wait to see (bag deflation) and hear for any leaks 

n Spill valve function: 
» Open the spill valve, ensure that the reservoir bag deflates 

8) One-way valves function: 

> Fill the reservoir bag 
> lnsplratory valve: Squeeze the reservoir bag and watch to see the valve move/flutter 
>" Expiratory valve: Blow Into Y·piece and watch to see the valve move/flutter 

Anaesthesia fn patients with concun:ent disease; 
Diabetes Mellltua: 

,I' No food after dinner (give normal Insulin dose with dinner) - water ok 
,I' Give half morning dose of lnsulln with no food 

,I' Pre,.operatlve blood glucose: 
> II row to normal (-12·15mmoVL), use a 2.5% glucose/dextrose solution 
> II -15mmoVL, use a ftuld that does not contain glucose (e.g. Hartmanns or 0.9% sallne) 

./ lntraoperative blood glucose: 
> Measure regularly (e.g. every 30 minutes) during surgery 
> If falls below 12mmoVL, use a 2.5% glucose/dextrose solution 

> II very high (-20mmoVL), administer a judicious dosage of regular (rapid·actlng) Insulin by SC or IM 
Injection (use a dose between 0.2uniVkg) 

./ Postoperative blood glucose: 
> Measure every hour for 2·3 hours after recovery 

./ Feed as soon as safely posslble after the surgery: 

> If eats give the remaining half of the Insulin dose (otheiwlse proportlonal to how much is eating) 
./ Avoid stopping lnsulln all together, even in animals that are Jnappetant: 

J;> Jf not eating reduce by 25·50% as must halt lipolysls as the same lime avoid hypoglycaemia 
,I' Glycaemic control over the next 24·48 hours may not be as effeclfve, usually seen as increased 

drtnklng 
Hypoadrenocortl0lsm: 

./ No food after dinner - water ok 

./ In the morning give normal Fluronef dose and a higher dose of prednisolone than normal e.g. 0.5mg/kg 
Instead of 0.2mg/kg, to provide enough corticosteroids to respond with Iha stress 

,I' The next morning give a slfghtly higher dose e.g. 0.3mg/kg then back to normal dose the morning after 
./ Monitor electrolytes before and after Iha anaesthesia 
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f1 
planpa of anaesthesia: 
Light plane of anaesthesia: 
./ Slight muscle relaxation 
./ Swallowlng 

MonltOr1DR anaesthesJa; 

./ Nystagmus, corneal and palpebral reflexes present I : , Central eye position and dilated pupil 
Surgical plane of anaesthesia: 
./ Good muscle relaxation 
-I' No swallowing I : " No nystagmus, palpebral reflexae, corneal reflex Is maintained 
./ Ventral eye position 

./ Relaxed anal tone 

[l 

r j1,,. 

[] 

(] 

Deep (dangerous) plana of anaesthesia: 
./ Profound muscle relaxatlon 
./ All eye reflexes are lost 
./ Central eye position and constricted puplts 

./ No anal tone 

Parameters to monitor dyrfng anaestheslai 
Muscle tone and reflexes: 
./ Limb and Jaw tone 
.t Palpebral reflex 

./ . Withdrawal reflexes and pain response 

Mucous membranes: 
./ Colour and capillary reftll time 
Cardiovascular system: 
./ Heart Rate: 

' 
Bradycardla; 

• Heart rate: • Larger dogs: <50-60bpm 
• Smaller dogs: <70·90bpm 
• Cats: <80-100bpm 

• Causes: • Hypothermia, hypertension, drugs 
(oploids, a2-agonlst), hyparkalaamla 

./ Pulse: Rate, pulse pressure, timing with heart rate 

TachycardJa: 

• Dogs: >120-200 (depends on breed) 
•.-Cats: >200·240bpm 

• Sympathetic nervous system 
stimulation, hypotenslon, hypartharmla, 
di'ugs (alroplne, ketamlne), hypoxia 

./ Electroc.ardlogram: Assess electrical activity of the heart, see "Cardiovascular disease" 

Reaplratlon: 

./ Should be regular and even 
Light anaesthesia: Haphazard breathing pattern, tachypnoea or apnoea 

Deep anaesthesia: Apnoea or very slow and shallow breathing pattern 

./ Excessive effort: Airway obstruction or endotracheal ll!be ls blocked/kJnked 

[ J

l' ./ No lnsplratory efforts: Anaesthesia Is too deep or Ilg ht 
.)> Check patient: 

• Assess vftals: Heart rate, pulses and mucus membrane colour 

u 
Assess depth of anaesthesia: Jaw and limb tone, reflexes 

> Stlmulate breathing: Pressure and rubbing over costocho.ndral Junctions or nasal acupressure point 
)l, Check circuit: 

• Assess spill valve: Ensure It is open 

Anaesthesia and Analgesia 
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./ Adequacy of ventilation: Best assessed via capnography or blood gas 

Parameter.: 

• Ideal irisplred CO2 

• Inspired CO2 

• Ideal expired CO2 

• Hyperventllatlng - Too much CO2 expired 

• Hypoventilation • Not enough CO2 expired 

Blood pressure: 
./ Alm maintaining blood pressures: 

> Systolic pressure: >10DmmHg 
> Mean arterial pressure: >BOmmHg 
> Renal perfusion requires: >60·70mmHg MAP 

./ Palpation: 

CO2 levels (mmHg): 

• OmmHg 
• >DmmHg c: problem with apparatus 

> Exhausted soda lime 
> Spill valve closed 
> Large dead space 

• 30-40mmHg 

• <30-40mmHg 

• >50mmHg 

> Digital arteries lost at systolic pressure <BOmmHg 
> Carpal and dorsal pedal artery Jost at systollc pressure <60mmHg 
> Femoral artery lost at systoUc pressure <40mmHg 
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Anaesthetic comonc;a11ons: 

Complication: Treatment: Mode of action: 

Bradycardla: • Atropine • Vagolyb'c (! vagal tone) 
• Glycopyrrolale • Vagolytic (! vagal tone) 

Tachycardia: • Propranolol • 13 blocker (! sympathetic 
• t Analgesia OR tone) 

anaesthesia 
Ventricular • Llgnocalne 2% • Membrane stabl11ser 
arrhythmias: (20mg/ml) 

• Procainamlde 

Hypotenalon: • Fluids: Titrated to 

(BP•CO& PR) effect 
> Crystaltolds • 10-20mVk.g IV bolus 
> Collotds • 5ml/kg IV bolus 

• Dopamine CAI • a + 13 agonist = + lnotrope 
(contraction strength) 

Hyperkalaemla: • 0.9% saline fluids 

(bradycardla / 
atrial standstlll) • Insulin {regular) 

with dextrose 
(always) 

• Ca+ gtuconate 10% • Protect heart 

Hypocalcaemla: • Ca+ gluconale 10% 

' 
Hypoglycaemia: • Dextrose 5% 

Broncho- • Terbutallne 
constriction: 

Excitement/ • Acepromazlne 
delirium: • Dlazepam 

• Midazolam 

Receptors and their activity: 

..,, a= t Vasopressor activity 

..,, 131 = t Myocardial contractllity (inotrope) and t heart rate (chronotrope) 

..,, 132 = Dilatation of veins, vessels in skeletal muscle, and bronchodllatlon 

Anaesthesia and Analgesia 

Dosage (mg/kg): 

• 0.02mg/kg IV 
• 0.01 mg/kg IV 
• O.OS-0.06mg/kg IV 

• 2mglkg IV (slow) then 
20-80 µglkg/min 

• 0.5-2.0 IV then 20-
40µg/kg/mln 

I 

• 3-Sµg/kg/mln IV 

• Insulin: 0.2SU/kg 
• Dextrose: 2g/unlt of 

lnsuHn: 
= 4ml of 50%/U 
= 40ml of 5%/U 

• 0.5-1.SmVkg IV (slow 
over 20mins) 

• 0.5-1 ml/kg IV (slow 
over 20mlns) 

• 1-2mVkg JV diluted 

• 0.01mglkg SC/IM-

• O.OS·0.2mglkg IV/IM 
• 0.25·0.5mglkg IV/IM 
• 0.5-0.2mg/kg IV/IM 
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Analgesia: 

Levels of pain and management: 
./ MIid pain: Non-opioids or weak op!olds +/- adjuvants 

> Oral single drug therapy 
,1 Moderate pain: Weak oplolds + f'lon-op!olds +/· adjuvants 

), Start Injectable slngle drug therapy 

» Continue multimodal therapv 
,1 Severe pain (all surgical patients): Strong opioids +/- non-oploids +/· adjuvants 

> Mulllmodal Injectable drug therapy 

../ MUST ensure: 
> Nursing care: Keep warm, dry, gentle handling, hydrated, etc. 

> Fracture lmmobillsatlon 

Types of drugs: 
./ AdJuvants: 

» Local blocks+/- epidurals 
> Muscle relaxants: Benzodiazepines 
» Sedatlves/Tranqumsers: Acepromazlne, benzodiazepines 

./ Non-oplolds: 
» NSAIDS: Not during surgery and only when hydrated and eating to reduce gastrointestinal and 

renal side effects 
> a2-adrenergic agonists: Medetomidlne 
» Tramadol: Non-opioid µ-agonlst 
> Ketamine infusions: Low dose via IV or SC infusion (0.1 ·0.6mg/kg/hr) 

./ Opiolds: 
> Weak: Codeine, buprenorphine, butorphanol 
> Strong: Morphine, methadone, fentanyl 

Methods of administration: 
./ Bolus dose: Buprenorphine, morphine, methadone, fentanyl etc, 

./ Titration: Fentanyl, morphine etc • 

./ Constant rate infusion: Morphine, fentanyl etc. increase or decrease rate accordingly 

./ Dermal patches: Fentanyl, buprenorphine 

Drug: Duration: Note: 

Morphine 3 • 6 hours 

Methadone 4 - 6 hours 

Fentany1 20 minutes 

Hydromorphone 4 • 6 hours 

Oxymorphone 3 -4 hours 

Buprenorphlne 3 - 12 hours Ceiling effect on pain relief 

Butorphanol 30 • 120 minutes Celling effect on pain relfef 

Naloxone 45 • 60 minutes Less effective with partial agonlsts 
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Titration: 
./ Small IV, JM or SC doses then repeat examinations untH patient appears lo be comfortable: 

> Morphine and methadone • 0.1 mg/kg repeated at 10-1 Smln Intervals 

Continuous rate Infusions: 
./ Anaesthesia: 

> During anaesthesia monitoring of anaesthesia Is important as pain relief can slgnttlcantly reduce· 
anaesthetic gas requirements 

> Monitoring of expired CO2: Reduce CAI, depth of anaesthesia or manually ventllate if CO2 
>5DmmHg 

> Opioid CAI can cause slgnlllcant sedation, urine and faecal retention, hypothermia and 
hypoventllatlon 

I~ ./ Morphine (10mg/ml): 
; > Dogs: 0.1-0.Smg/kg/hr and cats: 0.05--0.25mg/kg/hr 

> Give loadfng (0.5mg/kg) dose prior to starting Infusion 

n 
[ 

l: 
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> CAI = 4 hour dose (0.5mg/kg) given over 4 hours 
), 90mg In 500ml of sallne '"' 0.1 Bmg/ml 
> Run at 0.7- mVkg/hr = o. t2mg/kg/h = 0.48mg/kg/4h 

./ Bulorphanol (10mg/ml): 

, 

> Dogs and cats: 0.1 mg/kg/hr 
> Below doses are based on a 0.05mg/kg dose per hour: 

• 1 x maintenance = 1 .4ml (14mg) In 1 L bag 

• 2 x maintenance = 0. 7ml (7mg) In 1 L bag 
OR add 20mg to 500mls of saline and run at 1-2mls/kg/hr (1 ml "'0.05mg/kg/hr, 2ml = 
0. t mg/kg/hr) · 

Fentanyl (0.05mg/ml): 
l> Dogs and cats: 0.001--0.004 mg/kg/hr (1-Sµg/kg/hr) 
> Dogs with severe pain up lo 0.01mg.i1<g/hr (10µg/kg/lu) 

> Give Sµg/kg IV prior to starting Infusion 
;.. Add 1ml per 10mts of sallne or 50mts In 500mls of saline 

> Run at 1-2mVkg/hr (1ml == 0.005mg/k~llu, 2ml = 0.01mg/kg/hr) 

When to tum CRI down ... When to turn CRI up •. 

• Hypoventilation: • Tachypnoea 
> ! Respiratory rate or depth 
> Cyanosis 
> ! qxygen saturation 
> Hypercapnia 

•· CNS depression: • Vocallzallon / Agitation** 
.> Unresponsiveness • Unresponsiveness0 

> Sleep, dysphoria 

• CNS sllmulatlon: • Abnormal posture 
> Ag1tatlon° • Reluctance to move 

• Hypothermia 

• BradYcardia or tachycardia-* • Tachycardla/bradycardJa** 

• Hypolension • Pale mucous membranes: 
> Peripheral vasoconstrlctlon 
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Tranadermal patches: 
,/' Fentanyl dosed al 2-4µg/kg/hr, takes approximately 12 hours until has an effect 
./ Lasts to 72 hours In dogs and up to 100 hours In cats 
./ Fentanyl patches may not provide sufficient ahalgesla, must monitor patient 
./ NOTE· Buprenorphlne patches may be better than fentanyl In cats 

Weight: Dogs: ca1e: 
. 

3-5kg 12.5 µg/hr patch s 12.5 µg/hr patch 

5-12kg 25 µg/hr patch 

12- 30kg 50 µg/hr patch 

20- 30kg 75 µg/hr patch 

>30kg 1 OOµg/hr patch 

Onset 12-24 hours 6- 12 hours 

Duradon of action 72 hours 100 hours 

,/ Appllcatlon of patches: 
> Avoid contact to your skin 

:;i, Cllp do not shave skin, DO NOT clean skin with surgical scrub or alcohol 
)> Avoid raw or clfpper rash skin 

;;. Hold the patch to the skin for 1 minute to help adhesive bond 
}> Cover well to avoid unwanted removal 
» To reduce dose, don't cut Iha patch, lift patch and cover part with occluslve tape 
> Respiratory depression not a problem post-operatively 

> Monitor patient closely: Hyperthermia (healing matt) OR patients with fever can increase 
absorption 

Side effects of oplolds: 
./ Respiratory depression (lose sensitivity to CO2) 

./ Vasodilalion 

./ ! Gut motility (constipation) 

./ Nausea/vomiting (t with morphine if pain free) 

./ Urine retention 

./ t Vagal tone 

./ Dysphorla 

Opioid toxicity: 
./ Naloxone: 

> µ opioid receptor antagonist 

> Dilute 0.1 - 0.25 ml of naloxone 0.4 mg/ml to 10 ml with 0.9% saline (dilute further for very small 
patient) 

> Tilrate In 1 ml Increments per minute until depresslon/dysphorla have abated 
> Should not lose analgesla 

> Duration of action: 45 mlnules, may need to repeal every 45 minutes untll opioid wears off 
./ Butorphanol: 

, Due tolls µ-opioid receptor antagonism, It partially antagonises a pure µ-opioid agonlsts effect 
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Methods of administration: 
..,, lntraoperatlve blocks 
,1 Dental blocks 

./ lntraplaural 
,1 Into fracture site 

Local anaesthetics: 

,1 Continuous rate Infusion, ensure dose Is appropriate 

Types of local anaesthetics: 
,/ Llgnocalne 4mg/kg IV/IM/SC maximum dose 

;. Up to 3 hours duration of effect, used Intravenously for cardiac arrhythmias 
./ Bupivacalne 2mg/kg/4hrs IM/SC maximum dose 

» Up to 10 hours duration of effect, never used intravenously, extremely cardlotoxlc 

Signs of toxicity: 
./ Central nervous system: 

;. MIid sedation: Excitement (Inhibitory pathways blocked)-+ OveralJ·depresslon (all pathways 
blocked) 

.,/ Cardiovascular system: 
;. Low doses: Anti-arrhythmic, no cardiac depression 

> High doses: Sinus bradycardla, l cardiac contraclility 
./ Respiratory system: 

) Central depression 
»· Eventually, reduced contractillty of muscles of respiration 

./ Local tissue damage 

Preventing toxicity: 
,.,. Calculate maximum allowable dose In mg for each patlenVdrug 

./ Always draw back before Injecting (every time the needle is shifted) 

./ Check landmarks for accurate placement 

./ Buplvacaine is highly c'ardiotoxlcl - NEVER IV and avoid lntrapleural administration 

Maxlllary nerve block: 
./ Blocks palatine branches of maxillary naive: 

> Maxllla, palate, upper teeth, nose and upper lip 
./ Techhlque: 

> 25G 15mm needle bent 45° 
> Inject 0.2S-0.75ml of lignocalne 2% or bupJvacalne 0.5% 
> Insert needle 90° two ihlrds laterally between mldtrne of 

palate and last molar 
}> Walk needle off back of hard palate 
}> Direct needle laterally 30° 
> Aspirate then Inject 

Anaesthesia and Analgesia 
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Mandlbuloalveolar block: 
./ Blocks Inferior alveolar branch of mandibular nerve: 

> Blocks sensory to lower teeth and lower lip 

./ Technique: 
)> 25G 12mm needle 
> Inject 0.25·0. 75ml of lignocalne 2% or bupivacaine 

0.5% 
)> Palpate the angular process of mandible 
> Locate centre of the "bighr on 'tower edge of mandible 
;.. Advance needle full depth on the medial side of the 

mandible pointing towards the eye 
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[l Antlmicroblal Selection 
Thia chapter covers: 
i/ Types of antrmlcroblal agents and their side effects 
.t Disease processes and the emplrlcally recommended antimlcroblal agent 

SelecUon of antlmlcroblals: 
./ Initial: Empirical selection 

[i <I' Definitive· Based on culture and sensitivity results 

i AnUblotlca: 

Type: Examples: 

[ 

[ 

· -l • Bata-lactams: • Amoxlclllln 
> Bactericidal • Amplclllln 

I 
• Amoxlcillin-clavulanlc acid 
• Cephalosporin 
• Ticarcillln 

; • Aminoglycos!des: • Gentamlcln 
> Bactericidal • Amlkacln 

[ 
• Fluoroqulnolones: • Enrofloxacln 
> Bactericidal • MarbofJoxacin 

• Nitrolmldazofes: • Melronidazole 

[ 
}> Bacterlclda1 

i • Ullcosamides: • Clindamycrn 
> BactericldaVstat!c (dose dependant) 

[ 

[ 

• Macrolides: • Erythromycin 
> BaclerlcldaVstatic (dose dependant) • Tylosln 

' • Azlthromycln 

( • Telracycllne: • Doxycycline 
> Bacteriostatic • Oxytetracycllne 

i 

l 
[ 

• Sulphonamides: • Trlmethoprim-sulpha 

( 
> Bacterlostatlc 

( 

[ 

[ 

l Antlfungals: 

i • Ma.crolide antibiotics: • Amphoterlcln B 
J > Funglcldal • Nystatln (topical) I · Grlseofulvin: • Grlseofulvln 

» Funglstatlc l . 
j 

l] Antlmlcroblel Selection 

Side ellects: 

• Gastrolntestlnal upset 
) Administer with food 

. 

• Nephrotoxlc 
• Ototoxic 
• Vestibular disease 

• Gastro!ntestlnal upset 
> Give on an empty stomach 

• Cartilage defects 

• Neurological signs 
• Ataxia, tremors, vomiting, 

weakness 

• Gastrolntestlnal upset 
• Oesophagftls 

• Gastrointestinal upset 
• Hepatotoxic 

• Dental staining 
• Oesophagltls 
• Oxytetracycllnes: 

> Fever fn Cats 
}> Hepatotoxic 
}> Nephrotoxlc 

• keratoconJunctlvltls slcca 
• Haematologlcal abnormalities 
• Gastrolntestrnal upset 
• Po!yarthritls 
• Haemolytic anaemia 
• Large breeds e.g. Rottweller 

/Dobennans: hyperse~sltlvity, 
hepatopathy 

• Nephrotoxlc 

• Teratogentcity 
• Ha8matotoglcat abnormalllles 
• Gastrolntestrnal upset 

. '· 
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• 
• lmldazole: • Enitconazole • Not in pregnant animals 

»- FungicidaVstatlc • Clotrimazole • Gastrointestinal upset 
• Fluconazole • Hepatopathy 
• Ketoconazole 
• ltraconazole 
• Mfconazole 

• Body system· 

Stdn/Soft tissue fnfectJona: 

• Superflclal pyoderma . 161
: Cephalexin 22mg/kg BID • Minimum 3 weeks o 

• :t"': Cllndamycin 11mg/kg BID 10 days after 
complete resolution 

• Deep pyoderma • 1st
: Amoxlcillin-clavulanlc acid 12.5·25mg/kg BID • At least 4 weeks, or 

• :t"': Fluoroquinolones 10mg/kg BIO 2 weeks after 
Diagnostic work-up: • Topical therapy: 3% chlorhexidine shampoo/lotions resolution 

• Skin scrapings 
• Tissue biopsies 
• Assessment for 

"redis"'osin" disease 
• Absecessatlon • 1st

: Amoxlcillin-clavulanic acid 12.5·25mg/kg BJD • 2 weeks 
• :t"': Based on culture and sensitivity 

Concurrent therapy: 

• Surgical debrldement, lavage and drainage 

• Dermatophytes • Topical therapy: Mlconazole preparations • Weeks 
• Systemic: Griseofulvin OR keloconazole OR 

Diagnostic work-up: ltraconazole 

• Trichogram • E.g. ltraconazole (Smg/kg SID for one week every, 
• Woods tamp then one week break, then repeat one week. 

(Mlcrosporum canis) Repeat for three cycles) 
• Fungal culture of hair 

Concurrent therapy: 

• Environmental decontamlnatlon 

• Ma/assezla • Topical therapy: Mfconazole preparations (twice • 3 weeks 
weekly) 

Diagnostic work-up: • Systemic: Ketoconazole 5· 1 Omg/kg BID 
• Swabs (ears/claw folds) 
• Sticky tape impressions 

• Mycobacterlal • M. smegmatls • Months 
Draining sinus tracts • 1st

: Doxycycline 5mg/kg BID+ moxifloxacln 5mg/kg 
BID 

Diagnostic work-up: 
• Cytology • Other mycobacteria 

• Mycobacterial culture and • 11t: Clarilhromycln 15mg,'kg BID+ 

sensitivity Moxilloxacfn Smg/kg BID 

• Nocardla 

• Trimethoprlm-sulpha 1 Smg/kg BID + another based 
on culture and sensitivity 
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11:--------"------~ 
lupper respiratory tract Infections: . ·;::t 

_: • Rhinitis (canine) 

[] 
j• Acute rhinitis 

I Diagnostic work-up: 

[ 
1• Radiology 

J: ~~~~~~u::v 
I • Biopsy - cytology, 

I 
l hlstopathology, culture 

and sensi1ivity, LCAAT, 
j PCR 

I • Chronic rhinitis: 

r1, Rarely primary bacterial 
i disease, need 
J investigation 

I • Lymphocyllc plasmacytlc 
rhinitis, foreign body, 

[ 
i fungal, neoplasla, tooth 
! root 

r • Fungal rhinitis: 

[ 

1 > Asperglllosls (nasal 
1 deplgmentallon 
I 

(• Rhinitis (feline)· 

I 
~ • Acute and chronic 
i rhinitis: 

·.r· Commonly primary vlral 
due to FHV and FCV but 
can be foreign body 

1
1• Latent FHV Infections can 

. conditions 

r 

flare up under stressful 

• Secondary bacterial 
Infections 

[ 1 
j Diagnostic work-up: 

I 
• Feline respiratory PCR 

panels 

[ 

1• If suspect foreign body, 
1 see "Canine acute rhinitis" 
J. "Chronic snufflers• 

I »- Nasal biopsy: 
cytology, staining, 

l 1 culture and sensitivity, 
,1 .PCR 

[
~ »- Advanced imagery 

~ • Fungal rhinitis: 

[ 
d > Cryptococcal 

J 

• Primary rhinitis Is not a cllnlcal entity In dogs 
• Require diagnostic work-up 
• OoxycycHne 5mg/kg BID 

• No empiric antlm!croblal, require diagnostic work-up 
• Selection is based on cullure and sensitivity 

• Higher success rates with top/cal: 
• Topical: Enllconazole OR clotrimazole 
• Systemic: ltraconazole + amphoterlcln B 

• 1": Doxycycllne 5mg/kg BID + famclclovlr 30mg/kg 
BID (anti-herpes therapy) 

• 2'11: Based on cutture and sensitivity 
'• Clindamycin 1 Omg/kg BID - ii chondrllis or 

osteomyelitls 

• After debrldement 
• Systemic: llraconazole OR fluconazole + 

amphoterlcln B 

Antlmlcroblal Selection 
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Tracheobronchltls: • Doxycycline 5mg/kg BID • 14 days 

Diagnostic work-up: 
• Aadlographs 
• BAL ii severe - Airway 

cytology, staining, culture 
and sensitivity 

• Bronchoscopy 

Lower respiratory tract lntecUona: 

• Non-life threatening: • 1!': Doxycycline 5mg/kg BID • 3-4 weeks 
• 2nd

: AmoxJclllin-clavulanic acid 12.5-25mg/kg BIO • If suspect 
Diagnostfc work-up: Mycopfasma 

• Aadlographs Infection, !hen 6 
weeks of 

• If chronic or severe +/· doxycyclfne BAL cytology, staining, 
culture and sensitivity, 
PCA for Mycoplasma spp. 
and Bordetefla spp. 

• Life threatening: Intravenous therapy: 
• AmoxlcillJn 20mg/kg QID + metronfdazole 1Dmg/kg 

Diagnostic work-up: BJD + f/uoroquinolones 5mg/kg SID 

• Aadiographs 
• BAL cytology, staining, Concurrent therapy; 

culture and sensi!Jvlty • IV lluld hydration 
• Nebullsalfon +/· gentamicln 
• Coupage 
• +/· Ventitallon 

• Pyothorax: Canine: • lnltlally IV, then oral 
• Uncommon in dogs, Intravenous therapy: therapy for 4-6 

concerned about foreign • Amoxlcillln 20mg/kg TlO OR cephalosporln 20mg/kg weeks 
body migration (especially TIO+ metronldazole 10mg/kg BJD + 
if Actlnomyces spp, fluoroqufnolones 5mg/kg SID 
Cultured) • Change based on culture and sensitivity 

Diagnostic work-up: If branching or filamentous rods are present on 
• Radlographs slalnfng then add: 
• ThoracenlesJs: Cytology, • Trfmethoprim-sulpha 15mg/kg BID 

staining, culture and 
sensitivity 

Fellne: 
• Repeat radio graphs after Intravenous lh9rapy: drainage to assess 

pulmonary structures • AmoxlcilHn 20mg/kg TID OR amoxiclllln-clavulanfc 

• Advanced Imagery acid 12.5-25mg/kg BID + metronldazole 1 Omg/kg 
BID 

• Concurrent therapy: 
> Indwelling drainage, 

lavage 
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1 
prinary b'act lnfectlona: 

:. Cystitis: 

lDlagnoslic work-up: 
,-. Cystocentesls sample 
i• Urinalysis and culture and 

sensitivity 
• See above 

1 

j• Pyelonephrltla: 

Diagnostic work-up: 
~· Cystocentesls sample 
• Urinalysls and culture and 
, sensitivity 
• CBC/biochemistry 
• Ultrasound 

~· Proatatltls: 

D/agnostfc work-up: 

' :' Cystocentesls sample 
j Urinalysls, culture and 

sensttlvity 
• Haematology and 
1 biochemistry 
.• Ultrasound 
', Prosfatlc 

aspirates/washes 

' 

• Metrltls: 

\ Pyometron: 
j . 
Diagnostic work-up: 
• Culture and sensitivity 
1 

.J MasllUa: 

, If nursing - use 
amoxlclllln-clavulantc acid 

_j not enrofloxacln 

(] 

[J 
311 

J 

• 111
: AmoxicHlln 15mg/kg TID OR amoxlc!tlln 

clavulanlc acid 25mg/kg BID (use HIGH dose) 
• :!'11: Change based on culture and sensitivity 
• Fluoroqu!nolones 5mg/kg SID OR trlmethoprim-

sulpha 15mg/kg BIO 

Intravenous therapy: 
• Cephalosporin 2Dmg/kg TIO + metronldazole 

10mg/kg BID 

Oral therapy: 
• Oral based on culture and sensitivity start 

amox!cillin•clavu1anlc acid 12.5-25mg/kg BID 

• Trlmethoprlm-sulpha 1 Smg/kg BID OR 
Fluoroqulnolones 5mg/kg SID 

Concurrent therapy: 
• Castration 
• +/- surgery 

• Amoxlclllln cravulanlc acid 12.5·2Smg/kg BID 

Intravenous therapy: 
• Amox!cilltn 20mg/kg TIO+ metronldazole 10mg/kg 

BID + fluoroqulnolones Smg/kg SID 

Concurrent therapy: 
• Surgery 

If stab!FJ: 
• Amoxlclllln clavulan!c acid 12.5-25mg/kg BID 

If unstable then Intravenous therapy: 
• Amoxlciltln 20mg/kg TIO + melronldazofe 1 Omg/kg 

BID 

Antlmlcroblal Selection 
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.. 
Haemolymph lnfecUona; 

• Sepsis and bacteraemla If suspect overwhefmlng sepsis, then Intravenous 
therapy: 

Diagnostic work-up: • Amoxicillln 20mg/kg TIO+ metronidazola 10mg/kg 

• Blood cultures (repeated) BID+ fluoroquino1ones 5mg/kg SID 
• Adjust ba'sed on cullure and sensitivity 

• Mycoplasma haemofells • Doxycycllne 5mg/kg BID • 3 weeks 

See "Anaemia and Pale 
Mucous Membranes" 

Diagnostic work-up: 
• Blood smears: In-house 

and external lab 
• CBC/biochemistry 
• PCA 

• Endocardltls Intravenous therapy: • Weeks 
• 1•: Cephalosporin 20mg/kg TIO (3rd generation)+ 

Diagnostic work-up: fluoroqulnolones 5mg/kg SID 

• Blood cultures (repeated) • Adjust based on culture and sensitivity 

• Cardiac ultrasound 
• New diastolic murmur 

Oral lnfecUons: 

• Periodontal disease & Canine: • 3 days before then 
abscessatfon After debridement and definitive treatment: 14 days after 

• 1": Doxycyctine 5mg/kg BID OR Clindamycin 5-
• Concurrent therapy: 11mg/kg BID 
> Remove tartar and Second line: 

plaque • ftd: Metronidazole 10mg/kg BID 

Feline: 
After debrldement and definitive treatment: 
• 1st

: Amoxfclllln•clavulanlc acid 12mg/kg BID 
• ~: Cllndamycin 5-11 mg/kg BID OR doxycycllne 

5mg/kg BID 

• Stomatllle: • After debridement and definitive treatment: • 2 weeks 
• Feline: Suspected • 1st

: OoxycycHne 5mg/kg BJD OR cllndamycln 5-
associated with FCV 11mg/kg BID OR metronldazole 10mg/kg BJD 
Infection- • 2"'1: Amoxfclllln·clavulanlc acid 12mg/kg BID 

Concurrent therapy: 
• +/· Antivirals 
• +I- Removal of teeth 
• +/· Anll-inflammatorles 

• Candidlasls • Fluconazole OR itraconazole 
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-, 
)astrolntestfnal Infections: 

• Enteritis 

-~ Small Intestinal bacterial 

; ~::;~~~fv: :i~rh~~:lotlc 

1 Glardlasls 

) See "Diarrhoea" for 
more Information 

[' 

f 

I 

1epatoblllary Infections: I.~ Cholangltl~epatltls: 
Reduce dosage 
l 
1
Dlagnostfc work-up: 

1 

~ CBC/biochemistry 
• Ultrasound 

-,1• Dynamic hepatic testing 
;• Aspirates or biopsies: 
j cytology, culture and 
I sensitivity, hlstopatho1ogy 

[ 
I,• Hepatic 
; encephalopathy: 

IJ Diagnostic work-up: 
• As above 

(' JBone and Joint Infections: 

[ 

l 

--l • OsteomyeUtla: 

Diagnostic work-up: 

( Aadiographs 
• Aspirates or biopsies -

cytology, culture and 
sensitivity, histopathology 

· t • Fungal oateomyelltls: 
)> AsperglllOsls 

( 

[ 

I • Olscoepondylltta: 

1 Diagnostic work-up: 
• Rad!ographs 

: • Urine and blood cultures 

[ • Fungal dlscospondylitls 
)> Asperg111osls 

' 

I'! 
.1 

J 

• Metronidazole 10mg/kg BID 

• Metronldazole 1 Omg/kg BIO OR Tylosln 20mgfkg 
SID 

• Fenbendazole SOmg/kg SID 

Intravenous therapy: 
• Ampiclllln 20mg/kg TIO+ Metronldazole 7.5mg/kg 

BID + Fluoroquinolones 2.Smg/kg BIO 

Oral therapy: 
• Amoxlclllin-clawlanlc acid 12mg/kg BID + 

Metronldazole 7 .Smg/kg BID + Fluoroqulnolones 
2.Smg/kg BID 

Intravenous and oral therapy: 
• Metronidazole 7.Smg/kg BID OR Amoxlcillln 

20mg/kg BIO 

'Intravenous therapy: 
• Cephalosporin 22mg/kg TIO + ftuoroqutnolones 

Smg/kg SID 
Oral therapy: 
• AmoxlcilUn·clavulanlc acid 12.Smg/kg BID OR 
Fluoroqulnolones Smg/kg SID 
• Adjust based on culture and sensitivity 

• Fluconazole + amphoterlctn B 

Intravenous therapy: 
• Cephalosporln 22m~g TlD + Fluoroqulnolones 

Smg/kg SID 

Oral therapy: 
• Amoxlcillln clavulanic acid 12.Smg/kg BID OR 
• Fluoroqulnolones Smg/kg SID 
• Adjust based on culture and sensitivity 

• llraconazote + amphoterlcln B 

Antimicrobial Selection 

• 2 weeks 

• 2 weeks 

• 5 days 

. -~!, 

• lnltlally IV, then oral 
therapy 

• 
• 6·8 weeks 

' 

• Long term 
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serology and blood 
and urine- cultures 
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• Septic arthritis: Injectable therapy: • 2 weeks alter 

• Cephalosporin 22mg/kg TID OR resolution of ct!nlcal 

Diagnostic work-up: • Amoxiclllin•clavulanlc acid 12.Smg/kg BID signs 

• Radlographs • Adjust based on culture and sensitivity 

• Joint tap - cytology, 
culture and sensitivity • Oral lori'g term therapy based on serology and blood 

and urine cultures 

Central nltfVoUa system lnfecUona: 
Diagnostic work-up: 
• CSF- tap - Neurological PCA panel, cytology and culture and sensitivity 

• Bacterial • Trimethoprlm-sulpha 15mg/kg BID+/· amoxiclllln Start injectable then 
menlngoencephalltfa cravulanic-acid 12.Smg/kg BID continue with oral 

therapy 

• Protozoa! • Trfmethoprim-sulpha 15mg/kg BID OR 
menlngoencephalltfa clindamycin 5-11mg.lkg BID 

, See "Parasitic Disease" 
• Fungal Infections: 
> Asperglllosls • ltraconazote + amphotericin B • Long term 
~ Cryptococcal • ltraconazole + amphotericin B • Long tenn 

Ocullir Infections: 

• Uveltla • Top!cal ocufloxacrn q4hrs + Doxycycllne 5mg/kg BID 

• Fungal lnfecUona: • ltraconazole + amphoterlc!n B 
> Aspergillosls • ltraconazole + amphotericJn B •Longterm 
> Cryptococcal • Long term 

Pyrexla: .· 

• Dog•: Immune mediated disease, young dogs - parvo\llrus 
• Cata: Commonly abscessatlons also upper respiratory tract \llral Infections (FHV, FCV), immune mediated 

disease is uncommon 

• Assess for immune mediated disease (meningitis, polyarthritls), neoplasla, fungal disease, \/Ira! Infections 
• Rule out endocardltis, peritonitis, pneumonia, prostatitls, pyothorax, pyometra, abscesses, Infectious 

arthritis 

Diagnostic pathway: 
• General physical examination - Jolnl pain, neck and spinal pain, cardiac murmurs, uveltls, upper resplrato~ 

tract inflammatton (cats), clip for abscessatlons (cats) 
• Haematology, biochemistry, urinalysis, blood smear 
• Collect blood and urine for cutture and sensltl\llty, blood and Joint fluid may require enrichment media 
• Radlographs of chest, abdomen, spine, tlmbs 
• Abdomlnal uflrasound 
• +/· CSF and Joint fluid analysrs 
• +/- PCR tests for parasites 
AVOID antJ.lnllammatorles- mask pyrexla 

Mild illness: 
• Amoxiclllln cla\lulanlc acid 25mg/kg BID use HIGH dose 
If suspect overwhelming sepsis, then Intravenous therapy: 
• Amoxiclllin 20mg/kg TIO+ metronldazole 10mg/kg BID+ fluoroqulnolones 5mg/kg SID 
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r Biochemistry 
This chapter covers: 

I 

./ The differentials for Increases and decreases seen In a biochemistry panel 

./ What other changes may be seen with the different differentials 
,/ See also: 

> Hepatoblllary Disease, Pancreatic Disease, Renal Disease, Endocrine Disease 

1Atbumln: 

INCREASED: DECREASED: I ~. Dehydration (t PCV, t TP) • ! Production: 
• Artefact > Liver disease(+/- t liver enzymes, may not ff 

[ ~. Neoplasla chronic, ! urea) 
)> PSS (l Alb, l glucose, ! urea) 

r • t Loss: 
> Protein rosing enteropalhy ( +/- vomiting and 

l 
I 

1 
diarrhoea) 

! )> Protein loslng nephropathy (Protefnurla, 

1: 

+I· azotaemla, no l globulins) 
)> Haemorrhage 
> Bums 

• DIiution e.g. IV fluids (l PCV, ! TP) 
• ! Intake (malnutrition) 

' 

·, r ALP: Alkal!ne phosphatase 
Mainly produced by blle canallcu1ar membranes, bones, kidneys . :.,', 

{ 

( 

[ 

[ 

I 

~Different lsoenzymes In osteoblasts, chondroblasts and hepatobftlary cells 
,;CATS any Increase Is significant as normally has rapid clearance, Jildlcates active inflammation ' ' 

I INCREASED: DECREASED: 
• Liver damage (t AL n • Artefact ' 

} Liver disease, that can cause t ALP only: 

I'. 

> HyperadrenocorticJsm 
) Idiopathic vacualar hepatopathy 
~ Hepatic neopfasia .. 

i ~ Nodular hyperplasra 
! > Drug_ Induction 

(" 1 Cortisol (hyperadrenocorticism, chronic slress, 
corticosteroids - cats no cortisol lsaenzyme) 

,· Diabetes mellltus (t blood and urine glucose) 
:• Cha1estasls {t blllrubln, bile acids, t GG7) . 
j Bone disease (lysls and hyperparathyroldlsm) I (1 Ca+, PhO/l) 
• Young growing animals {osteoblasts) . ·. 

~· Hyperparathyraldism {t Ca+, Phos) 
1

• Hyperthyroidism {t AL 7) 

1

t. Hypothyroidism (t Cholestero~ 
• Carcinomas and mammary gland tumours 

u 
[J 
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ALT: Alanine aminotransferase 
Produced by hepatocytes 
Also other cells renal, muscle, pancreatic cells 

INCREASED: DECREASED: 
• Hepatocyta damage (major source) • • Reduced liver mass 
• Llver•speclflc enzyme: • Puppies due to immaturity 

» Hypoxic damage, inflammation/infection, neoplasla, 
loxlc (I ALP, I AS7) 

> Drugs (phenobarbltone) O ALPJ 
> Diabetes mellitus (t blood and urine glucose) 

> Hyperadrenocor11cism (t ALP, l USG) 
> Hypertension (t blood pressure, +/· proteinuria) 

> FeLV (cats) 
> Trauma (cats) 

• Other sources: 
> Renal cells ( +/· azotaem/a) 

• Cardiac muscle (damage), skeletal muscle (damage) 
(I CK. +I· I AS1) 

> Pancreas ( +/- t amylase, /fpase) 

Ammonia: 
INCREASED: DECREASED: 
• Liver failure (l uptake) (cirrhosis and PSS): 

(l Alb, l glucose, l urea, t bile acids, ammonium biurale 
crystals (PSS)) 

• Haemolysls (t bilirubin, l PCV} 

Amylase, 
Non-specific; produced by many abdomlnal pathologles 

INCREASED: DECREASED: 
• Up to 3 - 4 x t · Acute necrotlslng pancreatitis, !Iara-ups 

ol chronic pancrealltis or obstruction ol pancreatic ducts 
• Renal failure (2·3 x f) (t azotaemia) 

• Liver disease (t ALD 

AST: Aspartate aminotransferase 
Produce by hepatocytes, muscles 

INCREASED: DECREASED: 
• Non llver•speclflc enzyme: • Cephalosporin use 
• Non-specillc liver damage (t ALn 
• Muscle Inflammation or necrosis (t CK) 
• Haemolysls ( +/- J PCV, t bi/irubln) 

BIie Acids: 
Don't need to measure if t blllrubln, but may see Increases before t bllJrubln 
Pre and p0St-prandlal bHe acids - used to assess hepatocellular function and enterohepat!c function 
INCREASED: DECREASED: 
• l Liver function or funclional mass O bile acid recycling): • Small intesllnal malabsorptfon {J absorption) 

> Chronic hepatitis/Hepatic cirrhosis: 
U Alb, ! glucose, l urea, t b/lirubin) 

"' Neoplasm(+/· t ALT, ALP, GGn 
• Cholestasis (obstructing overflow) (t ALP, GG7) 
• PSS (bypass liver recycling) (! Alb, l glucose, ! urea) 
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)Jlllnibln: 
. \; 

dreakdown product of haemoglobln 

INCREASED: DECREASED: 
) Increased production (unconjugated): • Sepsis and hypertension 
~ ) Excessive erythrocyte destruction O PC~ • Starvation and fever 
~ l Hepatic uptake/conjugation/excretion (unconjugated): • Artefact: Lipid, haemotysJs 

l> Hepatocellular damage (t AL 7) 
, > l Functional mass, PSS (l Alb, l glucose, l urea, 

t blfeacfds) 
J Cholestasls (conjugated}: 

> Bile duct obstruct (1 ALP, GGT, t bile acids) 

1iBUN; Blood urea nitrogen ci 
produced by liver from ammonia (breakdown product of protein metabollsm) 

. 
.. ,o,; 

. iNCREASED: DECREASED: 
• Azotaemfa-+ l removal of nitrogenous waste - l • l Production: 
~ renal excrelfon > Hepatic insufficiency I PSS U Alb, l glucose, 
/ Pre-renal (l USG): l urea, f bile ac/dslbJ/frobin) 
j > Mild elevations: > Low protein diet 

• Gaslrolntestinal bleeding (nonnal creatinfne) • T Urea excretion (diuresis): 
• Protein catabolism (starvation, fever, sepsis, > PU/PD (I USG) 

' bums, steroids) > Diabetes insJpidus (l USG) 
I> Moderate elevations: > Renal failure U USG, +/- protelnuria) 
J • Low perluslon (l renal blood flow= T BUN > Hyperadrenocortlcism (t ALP, ! USG) 

r~absorptlon 

1 • Dehydration, heart disease, haemorrhage, 
lschaemla ( +I- T AL n 

J ti Also see t creatlnine, amylase,.lipase, 
phosphorus 

• Renal (Inappropriately dilute to lsothenurlc USG): 
-: ) Renal damage (usually t creatinine as well) 

l Post-renal (variable USG}: 
J ;,. Rupture/obstructed ureter,:bladder/urethra (+/· t K+) 
Ca+: Calcium ' 
'NCREASED: DECREASED: 
/ Neoplasla (parathyroid-like hormone) (t Phos, i PTH) • Due td.hypoalbumlnaemla ·o Alb) 

· 
1 > Lymphoma, anal gland adenocarclnoma • Alkalosls (Aftared protein binding) . 
• Primary hyperparathyroldism (neoplasia) (l Phos, • Milk fever 
1 1 PTH) • Hypopclrathyroldism/Parathyroldectomy 
j Secondary hyperparathyroldism: • Chrorirc renal !allure (l USG, +I- t azotaamla) 

J > Renal disease (t azotaemla, t Phos, t PTH) • Acute.pancreatttls (+/· t lipase, amylase, 
• Hyperalbumlnaemfa (t PCV, T Alb, r TP,: vomiting) 

1 
> Dehydration / haemoconcentratlon • Phosphate retention enema 

: Bone disease (t Phos, +/- f ALP): • Oxalate poisoning 
j > Multlple myetoma, leukaemla (+/- Jyt/c bone lesions) • Ethylene glycol (Ca+ oxalate c:rystalfurla, f 
• Hypoadrenocortlclsm { +/- t K+, ! Na+, +/- ! glucose) azotaemla, +/- t K +) 

• Vitamin D toxicity (l Phos, +I· azotaemia): • Diet 
~ J;i, Rodenlicldes (old types) (coagulopatht, 

Idiopathic (feline) - common cause • Cllnlcal signs: Muscle tremors, fasciculatlon, 
l seizures, f temperature 

; Cllnlcal signs: Weakness, PU/PD (toxic effect on • See "Fluid therapy11 for how to correct 

. 
1 

kidneys end I sensitivily to ADH), vomiting, diarrhoea, 
constipation, twitching, seizures 
See "Fluld therapy" for how to correct 
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Ionised Calclum: JCa+ 
Blologlcally active component ( .. so% of ~Otal serum calcium) 
Hypoalbumlnaemla .,..... hypocalcaemla but no clinical signs If lonlsej:t calcium remains nonnal 

INCREASED: DECREASED: 
• Acidosis (altered protein binding) • Alkalosls (altered protein blndln!IJ 
• Hypercalcaamla (see above} • Severe hypocafcaemia (see above) 
• Can use formula to adjust for hypoa1bumlnaemia 

but direct measurement is more accurate • See "Fluld therapy" for how to correct 

• See "Fluid therapy" for how to correct 

Cholesterol: 

INCREASED: DECREASED: 
• Hypothyroidism (t ALPJ • Protein loslng enteropathy (+/-vomiting and 
• Hyperadrenocortlclsm (t ALP, l USG) diarrhoea): 

• Corticosteroids » Malabsorptlon 

• Diabetes Mellltus {t ALP, t blood & urine glucose) }>- Maldlgestlon 

• Cholestasls (t ALP, t GGT, t bile acids) • Starvation 

• Post-prandfal • Liver failure(+/- t liver enzymes) 

• Primary - rare • Hypoadrenocortlclsm ( +/- t K, l Na+, +/- ! gluoose} 

CK: Creatlne Kinase 
Produced In striated muscle 

INCREASED: DECREASED: 
• Produced ln striated muscle - organ-specHlc, 

muscle damage, nutritional, snake bite 

Creatlnlne: 
Produced at a relatively standard rate by muscle metabolism 
Used to evaluate kidney function as it. filters creatlnlne from blood 

INCREASED: DECREASED: 
• t Muscle mass • ! Muscle mass 
• Pre-renal, renal, post-renal: 

)- See above "BUN" 

Azotaemfa prnol/L mg/di 

Mild 

• Dog 125-179 1.4- 2 

• Cat 140-249 1.6- 2 8 

Mod 
- Dog 180·439 2.1 • 5 
-Cat 250-439 2.9- 5 

Severe 
- Dog >440 >5 

• Cat >400 >5 

GGT: Gamma-glutamyl transpeptidase 
BIie duct epithelium 

INCREASED: DECREASED: 
• Cholestas!s (t ALP, t bf/irubin & bile acids) 
• Drugs (corticosteroids, phenobarbitone} (t ALP) 
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r Globulin: · .. ;r;;J.; . 
INCREASED: DECREASED: 
• Dehydration (f PCV, f TP) • l Production: 
• Chronic Immune stlmulatlon > Liver failure (l Alb) 
• Neoplasla > ! Plasma cells and lyrriphocytes (normal Alb) . 
• Inflammation (t WBC) ) Malabsorpllon (l Alb) 

r: • Viral (FIV / FIP) • f Loss with albumln: 
) Blood loss (l PCV) 
> Burns 
> PLE (I Alb) 

L 
• 011utlon (l PCV. l TP) 

Glucose: - ,_, '·.• 

Measure of endocrine function of the pancreas . ·:;,,

1:.:t~;fi 
INCREASED: DECREASED: 

l: 
• Post-prandlal • < 3 mmoUI - Hypoglycaemia -, emergency 
• Fear/excltatlon/stress • Starvatlon/malabSorptlon 
• Hyperadrenocorticlsm (T ALP, l USG) • HepalHls, hepallc insufficiency, portosystemlc shunt, 
• Corticosteroids (+/· T ALP) neoplasla (! Alb, l urea, +I- t bile acids, ALP, ALJ) 
• Ethylene glycol (Ca+ oxalate crystafluria, • Pregnancy 

t azotaemia, +/-f K+J • Heat stroke 
• Progesterone • Severe hypothermia 

[ 
• Diabetes mellltus (type 1 and type 2) • Hypoadrenocortlclsm (+I· T K+, J Na+) 

(t ALP, t urine glucose) • Acute severe illness - _sepsis, muttlple organ 
dysfunction syndrome, hepatic failure 

• Clinical signs: Polydipsla, polyuria, depression, • Hyperinsullnaemla- lnsulinoma, overdose of Insulin 
weight loss, obesity and polyphagla • Neonatal and toy breed hypoglycaemla 

[ 
• See "Fluid therapy" for how to correct • Cllnlcal signs: Trembling, weakness, ataxia, 

collapse/unconscious, blindness, seizures 

' • See "Fluld therapy" for how to correct 

[ 
Lipase: . ·.<: 

I INCREASED: DECREASED: . ' 
' • Panci-eatitls (>3 x t): 

) t Sensitivity c.f. amylase, but 30% can have 
normal levels 

r i • Gastrolntestrnal disease (>3 x t) (+I· vomiting and 
diarrhoea) 

' • Renal dlse_ase (2-3 x t) (T azotaamla) 

l 
• Steroids/hyperadrenocorticlsm (up to 5x t) (t ALP, 

l 
I USG) 

Phos: Phosphate ... / 
J INCREASED: DECREASED: 

• Secondary hyperparathyroldism: • A.ecent stress or excitement 

l ' 
)- Renal disease (t Ca+, azotasm/a) • Primary hyperparathyroldlsm (neoplasla) (t Ca+) · 
>. T Nutritronal hyperparathyroldfsm (lt dietary P • lnsulln therapy or hyperinsullnaemla (! glucose) 

l 
lntake) • Milk fever and eclampsla a Ca+) 

• Bone disease (t Ca+, T ALP) • ! Dietary intake 

[ 1 • Cllnlcal signs: Asymptomatic or see weakness, 
! seizures, haemolytlc anaemia 

' 
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Total Protein: 
INCREASED:· DECREASED: 
• Dehydration (t PCV) • Over hydration/dilution (! PCV) 
• Hyperfibrinogenaemla due to Inflammatory or • ! Production (liver) {+/· ! urea, +/· t bile acids, ALP, 

neoplastic disease ALT} 
• Hypergtobulinaemla due to infection, ln!IEl.mmation • t Loss of albumin: 

/1 globulln) >" Protein losing enteropalhy (+I· vomiting and 
diarrhoea, +I· hypoglobu/fnaemla) ,. Protein losing nephropathy (protefnuria, no 
hypoglobu/lnaemia) ,. Haemorrhage ,. Burns 

• Acute tissue injury 

Urea - see above "BUN": 
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Cardiovascular Disease 

Thia ohapter covers: 
o/ Basic principles of a cardiovascular examination 
o/ Diagnostic tests 

./ Principles of heart disease and commonly seen conditions 

./ Treatment principles 

Cardiovascular examination: 

• Mucous membrane colour and capillary refill time 
• Blood oxygen saturation (SP02) 

• Cardiac auscultation, see below 
Femoral pulse pressure/tone: 
./' Pulse pressure: Degree of coltapslbllity or resistance to compression 
./ Rate should be in timQ with heartbeat 
,/ Pulse pressure variations: 

;;. Reduced pulse pressure: Due to reductions In systolic blood pressure due to reduced cardiac 
output e.g. hypovolemla or cardlogenlc shock 

»- Increased pulse pressure: Either due to reduced diastolic pressure or Increased systolic pressure 
(e.g. Hyperdynamic shock due to sympathetic stimulation) 

,(' Pulse deficits: 

:,.,. Premature heart contraction, before adequate ventricular filling 
.I' Pulsus paradoxus: 

> Increased pulse pressure during Inspiration, usually seen with pericardia! effusion 

Jugular vein distension: 
V Distension or failure to collapse after holding off can Indicate right side CHF 
Respiration: See "Respiratory Disease" 
;,I' lnsplratory dyspnoe~: Pleural disease (e.g. effusion), upper airway obstructive disease 
"' lnspiratory/explratory dyspnoea: Pulmonary disease (e.g. oedema due to left sided CHF), +/- lower 

ahway obstructive disease · · 

cardiac auscuJtatlon; 

Heart rate and rhythm: 
Arrhythmias: 

.I' Dogs: Usually due to extracardlac causes (unless Doberman or Boxer or severe mllrat valve disease) 
./ Cats~ Usually due to cardiac disease 
Gallop rhythms: 

./ Sequence of three sounds- normal S1 and S2 with a S3 or S4: 

> S3 sound= Indicates heart disease Is present, seen with DCM, severe mltral valve disease or HOM 
> S4 sound= usually associated with HOM in cats (either Idiopathic or secondary to hy"perthyroidlsm 

or hypertension) 

Cardiovascular Disease 



., 
• • • .. 
• • • I 
• • • I 

' ' • • t 

• 
• 
• 

Murmurs: 
Intensity· Grade I - VJ 

Grade: Deacrfptfon: 

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

II Soft murmur that Is audible wilh careful auscultatlon 

Ill Moderate munnur Immediately audible with auscultation 

IV Loud murmur without a thrill 

V Loud murmur wllh a palpable thrill 

VI Audible with stethoscope held slighUy off chest wall 

Location: 
.,/ Left or right, base or apex 

Timing: 
./ S1 sound= SystolJc = Atrioventricular valve closure= "LUBB" 
./' S2 sound= Dlastollc = Aortic and pulmonary valve closure= ·ouss· 
Feline murmurs: 
./ 25-75% al heart murmurs are Innocent 

./ 50% ot hypertrophfc cardlomyopalhy patients have no murmur 

./ 50% of hypertrophic cardlomyopathy patients with congestive heart failure have no murmur 

.I' Gallop and/or irregular rhythms almost always indicates cardiac disease 

Innocent munnurs: 

./ Young pets, disappear between 3·6 months of age 

./ Systolfc murmur, less than grade 3 or 4 

./ No signs of congestive heart fallure or syncope 

./ EchocardJo!ogy if persistent 

01aanostlcs: 
• Blood Pressure: 

Blood Pressure: Dog: 

Normal 120/BOmmHg 

> 160/11 OmmHg 

Cat: 

110/70mmHg 

>170/120mmHg 
Hypertension 

Treat ff systolic BP >170mmHg Treat if systolic BP > 1 BOmmHg 

Electrocardiogram Interpretation: 
./ What Is the heart rate?: 

; Is It a tachycardia or bradycardla? 

./ Is the rhythm regular or Irregular, I.e. are the R-A intervals even? 

./ Assess th13 ORS complexes: 

> P wave followed by ORS 

» OAS preceded by P wave 

> Assess the ORS complex: 

Normal then supraventrlcular 

Wide and bizarre then ventrfcufar 

> Assess the timing of ectopic (abnormal) beats: 

If it occurs earUer than expected, then It is "premature": 

o Jf greater than 3 In a row, then It is a tachycardia can be paroxysmal or sustained 

• Jf It occurs later than expected, then It is "escape· 
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Other diagnostics: 

./ Biochemistry. 

) Assess for concurrent organ failure due to reduced cardiac output 
./ Cardiac ultrasound 
./ Aadtographs - see "Radiology": 

) Typlcal features Ulat may be seen with heart disease: 

Cardiac silhouette or chamber enlargement: 
o LHS enlargemenl common with valvular disease 
o Variable chamber enlargement with dilated cardlomyopathy 

o Globular heart, loss of chamber outllne with pericardia! effusion & dilated cardlomyopathy 
• Elevation of the trachea and compression of the main stem bronchi 

+/- Congestion of pulmonary veins and lnterstitlaValveolar pattern due to pulmonary oedema 
with LHS congestive heart failure 

• +/· Dilated caudal vena cava, hepatomegaly, ascites and pleuraVperlcardlal effusion with RHS 
congestive heart failure 

Features of heart dlseaaei 
Types of heart failure: 
Forward failure: 

,1 Reduced cardiac output: Exercise Intolerance, weakness, syncope, pale mucous membranes, 
hypotenslon, reduced urine output 

Backward failure: 

,1 LHS backward failure: Congestion of the pulmonary veins causing pulmonary oedema 
.r RHS backward failure: Congestion of vena cava causing pleural eHuslon, hepatomegaly, ascltes 

C_anlne heart disease: 

Valvular endocardiosls disease (myxomatous valvular disease): 
.r Most commonly small breeds 

./ Munnur and commonly LHS congestive or backward heart fcji.llure, see above 

,1 Intensity of the murmur in large breed dogs with mitrai' valve disease does not always correlate with 
severity of the disease 

Dilated cardlomyopathy (D6M): 

,1 Commonly medium to large breeds >20kg 

,1 May hear heart murmur but arrhythmias are more common (ventricular premature complexes, 
ventricular tachycardia and atrJal flbrlllatlon) 

,1 Weak pulses, lethargy, syncope and both or either fonns of congestive heart fallu.re, see above 
,1 Boxers and Dobennans can develop secondary DCM from "electrlcal dJ~ease 
Pericardia! effusion: 

.r More common in large breeds 

,1 Muffled .heart sounds and weak pulses with pulsus paradoxus (lricreased pulse Intensity with 
Inspiration) 

Primary etectr!cal dlseasa: 

,1 Dobermans and Boxers are predisposed to a primary electrical disease lhat leads to DCM 
,1 Arrhythmia (ventricular ectopy, atrial librillatlon), collapse, sudden death 

Feline heart disease: 

· Most commonly caused by cardlomyopathy, rarely primary valvular disease 
Hypertrophlc cardiomyopathy is the most common cause of heart disease In cats (approx. 60%): 
» Idiopathic: Defect in myocardial sarcomeres, compensate with concentric hypertrophy 
> Secondary to hypertension: Chronic renal disease, hyperthyroidism etc. 

Cardiovascular Disease 
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V Heart sounds: 

> 25-75% of heart murmurs are innocent 

» 50% of hypertrophlc cardlomyopathy patienls have no murmur 
» 50% of hypertrophlc cardiomyopalhy patients with congestive heart failure have no munnur 
> Gallop and/or irregular rhythms almost always Indicates cardiac disease 

./ Presenting symptoms: • 

» Oyspnoea due oedema (pulmonary or pleural) - usually triggered by stressful event 
> Limb paresis/paralysis from thromboembolism 
» Hypothennia 

» Tachycardia and arrhythmias 

Common causes of murmurs In cats: 

./ Hypertrophlc cardlomyopathy (HCM) (-50%) with systolic anterior motion (SAM) of the mitrat valve: 
> Concentric hypertrophy leads lo pathologlcal thickened papillary muscles that pull mitral valve open 

./ Dynamic Right Ventricular Outflow Tract Obstruction (-50%): 
» Non-pathological(< grade 5) 
> MIid obstruction with no haemodynamic consequences 

Management of heart fallure: 

MyxomatoUS mltral valve degeneration; 
./ Run a full blood test {complete blood count, biochemistry, electrolytes) to assess for 

concurrent organ damage 

Pulmonary oedema: 
./ Acute: 

;.. Oxygen therapy: 

Mask (10Umin), cage, nasal (50·100mL'kg/line) 

> Furosemide 4-6mg/kg IV q2hrs untll see reduction in respiratory rate and effort, then 2mg/kg IV q2-
4hrs OR CAI at 0.6mg/kg/hr after an Initial 0.6mg/kg IV (VERY potent can rapidly dehydrate): 

Monitor respiratory rate, SP02, azotaemla and electrolytes 

• Continue high doses once see a 30% reduction in respiratory rale and effort reduce dose 

• Offer water once diuresis begins 

• Once pulmonary oedema has resolved then continue maintenance therapy 2·4mg/kg PO BID· 
TIO, dose needs to be higher than previous maintenance dose 

) Plmobendan 0.25mg/kg PO BID 
) Sedation to Improve breathing dynamics and reduce stress e.g. Butorphanol 0.1·0,2mg/kg IM 
, +/· Aflerload reduction vla vasodllallon 

• Sodium nltroprusside CAL start low and lilrate 

Must monitor Invasive blood pressure, maintain MAP >70mmHg 
> Preload reduction via venodllatlon: 

2% nitroglycerin patch or ointment 
./ Chronic: 

J;i., Furosemide: 

Most Important drug' 

• Monitor resting respiratory rate (aim for <25 breaths per minute whltst sleeplng) 

Start at 2mg/kg BID then Increase to TIO, then increase by 1 mg/kg per dose until 4mg/k.g TID 
,> ACE Inhibitors: 

E.g. Benazepril 0.25·0.5mg/kg PO SID 

NOT if azotaemlc (especlally if high creatinine) and must be welt hydrated before starting 
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) Pimobendan 0.25mg/kg PO BID 
> Splrolactone 2mg/kg PO SID: 

• Use to counter aldosterone escape, as chronic use of ACE Inhibitor wlll lead to aldosterone · 
escape 

) Dietary management: May help by avoiding high salt foods 
> Monitoring: 

• Diary of resting respiratory rate (aim for <25 breaths per minute whilst sleeping) 

Recheck for azotaemla and electrolytes 1 week after Increasing diuretic dose or after starting 
ACE Inhibitor then every 3 months 

• Stop ACE inhibitor if azotaemla is significant (especially creatlnine} 
• If not responding perfom, chest radlographs to assess for pulmonary oedema, may require 

dose increase 
Refractory: 

> Furosemlde: 
• Increase furosemide dose (see above) 

Addition of another d!uretlc e.g. Splrolactone at 2m~g PO SID up to 4mg/kg PO BI_D 

) Increase ACE Inhibitor and pimobendan to maximum doses 
> +/- Antihypertenslve: See "Hypertension" 

Amlodipine 0.1 mg/kg PO SID 
) Dietary management: May help by avoiding high salt foods 
Complicated: e.g. Uremic with congestive heart failure 
) Decide between diuretics or IV fluids: Treat the condition !hat Is currently mor.e life threatenl~g 

Refractory coughing: 

> Rule out pulmonary oedema 
) Assess for main stem bronchial compression (lateral view): 

• Tramadol 2mg/kg P0.810-TID 

• Codeine 0.Smg/kg PO QID 
Pulmonary hypertension: 
./ Require ultrasound to diagnose 
./ Sildenafil 
./ Acute pulmonary hype'rtension, treat as per acute management of pulmonary oedema 

Arrhythmias: 
./ Supraventricular tachycardia, may also see atrial flbrlllatl~n but only In the most advan'ced slages of.· .. 

atrlal disease 
./ Anti-arrhythmic therapy, see "Management of arrhythmias" following 

DIiated cprdl9myopathYi 
./ Run a full blood test (complete blood count, biochemistry, electrolytes) to assess for 

concurrent organ damage 

Precllnlcal: 
./ ACE Inhibitors e.g. Benazeprll 0.5 mg/kg PO SID can delay onset 
Pulmonary oedeme: 
./ Acute: 

> Oxygen therapy: 

Mask (10l/m!n), cage, nasal (50-100mVkg/11ne) 
> Furosemlde 4-6mg/k.g IV q2hrs until see reduction In respiratory rate and effort, then 2mg/kg IV q2· 

4hrs OR CAI at 0.6mg/kg/hr after an Initial 0.6mg/kg JV (VERY pote~t can rapidly dehydrate}: 

• Monitor respiratory rate, SP02, azo!aemla and elec_trolytes 

• Continue high doses once see a 30% reduction In respiratory rate and effort reduce dose 

• Offer water once diuresis begins 
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Once pulmonary oedema has resolved then continue maintenance therapy 2-4mg/kg PO BlD­
TID, dose needs to be higher than previous maintenance dose 

> Pimobendan 0.25mg/kg PO BIO 

> Sedatlon to Improve breathing dynamics and reduce stress e.g. Butorphanol 0.1-0.2mg/l<g IM 
> +/- Afterload reduction via vaJ;Odilation 

• Sodium nitroprusslde CAI, start low and titrate 

• Must monitor invasive blood pressure, maintain MAP >70mmHg 
> Pretoad reduction vla venodl!atlon: 

2% nilroglycerin patch or ointment 
./ Chronic: 

), Treat as !or myxomatous mitral valve disease 
Ascltn: 
./ Abdomlnocentesls: 

> Repeated abdomlnocentesJs can cause electrolyte abnormalitles and hypoprotelnaemia 
./ Diuretics: 

> Spirolactone 1-2mW!<g PO BID (as a diuretic and to counter aldosterone escape) 
), Furosemide 1-2mg/kg PO SID-TID 

./ ACE Inhibitor e.g. Benazepril 0.25 • 0.5mg/kg PO SID 
Arrhythmias: 
./ Ventrlcular tachyarrhythmia and alrial fibrillat!on 

./ Anti-arrhythmic therapy, see "Management of arrhythmlaa" following 

Fellne hYDertropbJC cardjomyopathYi 

./ Run a full blood tests (complete blood count, biochemistry, electrolytes} to assess for 
concurrent organ damage also thyroid testing 

./ NOTE: Cats are prone to dehydration - beware pre-renal azotemla and hypokalaemla 

Pulmonary oed&ma: 

./ Acute: 

> Oxygen therapy: 

• Mask (10Umin), cage, nasal (50·100ml/kg/llne) 
»- Diuretics: 

Furosemide 2-4mg/kg IV q1 hr to stabilize, reduce to 1-2mg/kg q2'"4hrs when respiratory rate 
and effort reduces, then maintenance 1 mg/kg SID for maintenance 

• Felfne doses are significantly lower than canine doses 
> +I· Afterload reduction via vasoclllatlon 

• Nitroglycerlne ointment (¼ Inch topically applied q6-8hr) 
./ Chronic: 

> Furosemide 1-2mg/kg PO BID 

> ACE lnhlbttor e.g. Benazeprll 0.25 - 0.5mg/kg PO SID 
Arrhythmias: 
./ Supraventrlcular tachycardia 

./ Anti-arrhythmic therapy, see "Management of arrhythmias" following 
Pleural effusion: 
./ Oxygen therapy 
./ Thoracentesls 
./ Diuretics: 

> Furosemide 2mg/kg IV q1 hr to stabilize, reduce to 1-2mg/kg q2-4hrs when respiratory rate and 
effort reduces, then maintenance 1 mg/kg SID for maintenance 

> ACE inhlbttor e.g. Benazepril 0.25 - 0.5mg/kg PO SID 
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n· Anll•thrombotlc therapy: 
./ See "Aortic thromboembollsm" next 
Dietary management: 

( 

',:.· ./ Avoid high salt foods 
./ Moderate salt restriction (e.g. kidney diets} only for anlmals on high dluretlc doses 

Associated cardlpyascular conditions; 

fl Aortic thromboembplfsm: 
'• Pathophyslology: 

./ Common complication of feline heart disease 

( 

1, ./ Requires Injury to the myocardial endothelium+ hypercoagulability + blood stasis (e.g. swirling of blood 
in an enlarged left atrium)-+ thrombus formation-+ embolism-+ small clot lo right arm OR large clot to 
pelvis (70%) --t PAIN+ PARALYSIS+ PULSELESSNESS 

Cllnlcal atgna: 

./ Sudden ~nd severe pain 

{ 
:.·: ./ Paralysls: Hind or forelimb 
~ ./ Loss of pulses 

u. 
l,1,1 .. 

( J. 

[] 

(] 

[] 

(; 

ll 
ll 

./ Cold limbs and pale pads 

./' Dyspnoea +/· cyanosls 

,/ Gallop rhythm and/or heart murmur 
Diagnosis: 
./ Cl!nlcal signs 
./ EChocardlology and uHrasound (of clot) 
./ Aadlographs: Chest to assess for pulmonary oedema 
./' Biochemistry and blood gas: ~sess renal function, electrolytes and acid•base status 
Prognosis: 
./ Improved if upper thigh control, normal mental activity and breath!ng, body temperature and anal tone 
./ Guarded If concurrent CHF 
Management: 
./ Immediate: 

,, 

,, 

,, 
,, 

> Pain relief e.g. Pure or partial opioid receptor agonisl 
> If in CHF diuretics and anti-arrhythmic (if Indicated) 
>" • If not ln CHF IV lluids and correction of electrolyte derangemenls 
Thrombolytlcs: 
» No longer readily available, e.g. Streptoklnase (must be within 6 hours and has associated risks 1,e. 

coagutopathy) · 
Anti-thrombotic: 
» Do~s not lyse clot but help prevent formation of more: 

• Deltaprine 1001U/kg SC BID or aspirin 10mg/kg PO q48-72 hours 
Aeperfusion Injury (6- 24 hours): 
> Monitor intensively for hyperkalaemia, metabolic acidosis, renal failure, arrhythmia 
Long term: 
> Treatment of underlying cardiac disease 
> Prevent re-embol!satlon: 

ClopldogreJ 20mg/cat PO SID or aspirin 10mg/kg PO q48·72 hours 
> Physlcal therapy 
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Systemic hypertension: 
Causes: 
./ Stress (artefact), hyperthyroidism (occasfonally), hyperadrenocorticfsm, chronic renal disease, diabetes 

melUtus, medication (corticosteroids, NSAIDs, mlneralocortfcoJds), idiopathic, pheochromocytomas 

Target organ damage: 
./ Can result from sustained hypertension 

> Moderate risk"' systolJc >160mmHg 

> Severe risk"' syslollc >180mmHg 

./ Organs affected: 

> Eyes: Retinal detachment, haemorrhage 
> Cardiac: Syslot!c murmurs, gallop rhythms, HCM 
> Kidneys: Azotaemia and proteinurfa (higher the protelnurla the worse the prognosis) 

> Epistaxls 
> CNS: Seizures, altered menlatlon, lethargy, head fflt, nystagmus, ataxia, vesUbular signs etc . 

Diagnosis: 
./ Blood pressure measurements - invasive arterial blood pressure measurements are best 

> Repeated measurements over the day, least stressful environment Is best 
,,/ Biochemistry, urinalysls (UP:C), fundfc examinations and echocardioJogy, thyroid hormone testing, 

ACTH stimulatron tesls/LDDST test 

Management: 
,,/ Aim to reduce blood pressure <150mmHg to reduce risk of end-organ damage 
., Prognosis has been linked with proleinuria, if no reduction In UP:C then no Improvement In prognosis: 

> ACE Inhibitor: 
• Benazepril at 0.5 - 1.0mg/kg PO SJD 

Only mfld reduction In blood pressure approximately 5-15mmHg 

• Can combine wilh calclum channel blocker treatment (amlodipine) 
;,. Amlodlplne: 

• Cat. 0.7-1.2mg/cat/day, dog 0.1mg/kg 

Average reduction approxlmately 40-SOmmHg 

• Must monitor electrolytes as can get hypokalaemla 

"' Monitoring: 
> Re-evaluate blood pressures one week after starting or altering dosage 
.> If severe hypertension and progressive neurologfcaJ signs, !hen every 1 to 2 days 
» Repeat biochemistry, urinalysis, UP:C, fundic exams to monitor target end organ damage 

PerJcardfal effusfon5; 
Pathophyalology: 
,,/ Common In dogs especially middle age to older, rare in cats 
./ Jntraperlcard!al pressure rises to equal or greater than normal cardiac fiJIJng pressure 
./ The faster the rate of fluld accumulation the less fluid required to result in tamponade 
./ Tamponade Hmils right ventrlcular fl/Jing, when severe also llmlts left ventricular tUHng resul!Jng in 

reduced cardiac output and blood pressure 
Cl/nlcal signs: 
./ Signs are due to reduced cardiac output 

"' Weakness and lethargy 
./ Muffled heart sounds, tachycardia, Jugular distension, poor pulses+/· pulsus paradoxus 
./ Tachypnoea and dyspnoea 
./ Chronic cases can lead to hepatomegaly and ascltes 
Causes: 

./ >70% neoplastic: Haemangfosarcoma, malignant mesothel/oma and heart base tumours 

./ Other: Include Idiopathic, traumatic, rupture tefl atrium, coagulopathy 
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I I" . Dlagnc:::'als: . 
j ./ Ecflocardiography: Free tluld between epicardlum and parJetal pericardium 

.., Ra. dlographs: Large cardiac silhouette 

[ 
1 ./ El6'ctrocardlogram: Sinus tachycardia with electrical altemans or reduced ORS complex 

j ./ 01r1er: Biochemistry and abdomlnal ultrasound 

.1 Treatn"ent: - . 
./' Err11 ergency perlcardiocentesls to reduce tamponade rl ,,- +/· Treatment of the underlying disease 

• ; ~glftle5 of heart rate or conductlon: 

• CllnlcaJ' signs: 

1
-1 .,, 80,:f'l bradyCardla and tachycardia cause the same clinical signs 

; ,1 weakness, syncope, pale mucous membranes, hypotenslOn and reduced urine output 

Tachycardia: Cause/cllnlcal signs: ECG: 

[] 

[; 

n 
[] 

[J 

[l 

IJ 

l 

91,..,us tachycardia: 
• 0 ogs: > 1 BObpm 
• paJPp!es: >220bpm 
• oat: >220bpm 

sueraventricular 
tao'1YCardla (SVT): 
(lm~ge below) 
• A series of 
. premature 

8
vpraventricular 

beats 

• Increased SA node 
depolarisation dt.ie to extra­
cardiac factors: 
» Increased sympathetic activity 
,. Hypokalaemla 
Y Anaemia 
> Hyperthyroidism 

• Depolarisatlons originating from 
above the ventrlcles but NOT 
from the SA node: 
;.. Atrial ectopic foci 
> Cardiomyopathy causing alrlal 

enlargement 
» Valvular disease 
> Drugs (anesthetics) 

• Heart rate > 160bpm 
• No CSx but ti HA > 300bpm can 
, cause episodic 

weakness/syncope 
• Can develop dilated 

cardiomyopathy If sustained 

• Nom1al P-QAS· T but faster than 
normal 

• Usually normal P·OAS·T but 
faster than normal 

• P waves may be hidden In the 
preceding T wave 
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Atrial flbrlllatlon: 

(Image below) 

so mt~eo; 

Ventricular 
Tachycardia: 

{image below) 

• A series of 
ventricular 
premature 
complexes (VPC) 

• VPC are a risk 
factor for sudden 
death in Boxers, 
Oobermans 

offlmlsec 

Bradycardla: 

Sinus bradycardla: 

• Dogs: <70bpm 
• Cat: <1 OObpm 

• Rapid and irregular 
depolariSations originating in the 
atria (not SA node) 

• Usually due lo profound cardiac 
disease and cardiac remodeling 
i.e. DCM, severe mitral valve 
disease, lrlsh wolfhounds 
(primary), cats (poor prognostic 
indJcatqr) 

• CSx usually due to Iha 
underlying cause 

• Depolarisations originating from 
the ventricles: 

) Cardlomyopalhy 
,> Hypovolemla 
> Hypoxemfc slates (anaemia, 

GOV, hypoxia) 
,. Hypokalaemla 

) Hypomagnesaemia 
;.. Neoplasia/SIRS 
);,, Metabolic acidosis 

• Can be asymptomatic but can 
cause weakness/collapse 

• Risk of sudden death 

Causelcllnlcal signs: 

• Reduced depolarisation from the 
SA node due to extra-cardiac 
factors: ,. Increased parasympathetic 

activity (respiratory disease, 
GIT disease, CNS disease, 
ocular disease) ,. HypoUiyroidism 

> Hypothermia ,. Hyperkalaemia 
~ Hypoglycaemia 

• No P waves 

• Irregular RR Intervals 
• Narrow supraventricular ORS 

complexes 
• Baseline moves up and down 

• Wide bizarre ORS complexes 
• P waves not coincide with ORS 

complexes 
• Due to a series of ventricular 

premature complexes 

ECG: 

• Normal complexes but the rate Is 
slower than normal 
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Atrial standstill: 

(Image below) 

50mmlaec 

-,-·~ -rr··' ··--+.;,.+' 

1 .. degree AV 
block: 
(Image below) 

L. 

.L..,...-t= 

2nd degree AV 
block: 
(image below) 

5Qmf,eq-,_- , 
--i--,-,.-------'-· ;---.. -. 

.~.-.-~. 
..,, ... ; ·-· 

• Disease of the atrial musCle or 
atrial myocytes are not 
stimulated by the SA node: 
> Atrial muscle damage 
), Hyperkalaemla (>8.5mEq/L) 

• Normal heart sounds heard 
• Heart rate usually <60 bpm 
• Usually lelhargy, sometlmes 

syncope 

"'"T" 

• Delay in conduction through AV 
node: 
> Disease of AV node 
), High resting parasympathetic 

tone (see Sinus Bradycardla 
• Usually no clinical signs Md 

does not require treatment 

• Occasional failure of conductlo 
through AV node 

• Disease of the AV node or high 
parasympathetic tone (see Slni.i 
Bradycardla) 

• Treatment if CSx of exercise 
Intolerance, weakness, syncope . 

• No P waves 
• OAS complexes are normal 
• OAS complexes can be wide If 

caused by hyperkalaemta 

• All P waves are conducted 
• Prolonged PR Interval 
• P and ORS-T complex are normal 

• i.e. only some P waves are 
followed with a QRS-T 'comp°lex 

• Mobitz Type 1: 
» PR Interval gets longer prior a 

P wave not followed by a ORS 
• Mobitz Type 2: 

». PA Interval remains consistent 

i I" ;· : . ' . ; ! ·1. ·~~ -~ 
; .. , 
i ! 

Cardiovascular Disease 

I 

I 

I 
I 
4 

4 
4 

• • • • • • • • • I 
t 
I 
I 
I 



• 
yd degree AV 
block: 
(Image below) 
• Dog ventricular rate: 

40·65bpm 
• Cat ventrfcurar rate: 

90-120bpm 

• Persistent fallure of conduction 
through AV node 

• AV node pathology 
• Treat if see weakness, collapse 

• Complete disassociation between 
P waves and QRS-T 

• P waves are faster and do not 
coincide with the OAS· T 
complexes 

• A ventricular focus becomes Iha 
pacemaker 

5Dmml~. _ . ;--, _--;--:···· -,. -t .. ~ ... 
~._; __ ---·-· .. 

---.·~--·· . 
'-1---·· 

~-·- i. _- __ . 

Sick sinus 
syndrome: 
(Image below) 

• Disease of the SA node that can 
affect Iha entire cardiac 
conduction system 

• Sinus bradycardla and sinus 
arrest 

• See weakness and collapse 
• +/- Supraventricular tachycardia 

• Also see combinations of first and 
second degree AV blocks 

sDrnm/seci---

···-+·-. 
- """1 

Management of arrhythmjas: 
Arrhythmias: 
./ Must rule out extraeardiac causes of arrhythmias 
./ Dogs likely to be non-cardiac related, cats likely to cardiac related 

Tachycardia: 
./ Supraventrlcular tachycardia: 

> Acute stabillsat1on: 

Dlftrazem 0.05mg/kg IV over 10mins OR 

ProcaJnamide 2mg/kg IV repealed up to a max ol 15mg/kg 
> Long tenn: 

• DiltJazem, atenolol or propranotol, sotaloJ 

. ·----~ __ ::tJ.:.~ .. 
i l . 

·-··-···"··.-- ,--·.···· 

Beware with J3-blockers and calcJum channel blockers with myocardial failure as lhey are 
negative lnolropes 

./ Atrial flbrillation: 
> Digoxln (llrst choice) or diltrazem, can use a combination of both 

,/ Ven!rlcular premature complexes: 
> Only treat If: 

• Symptoms of reduced cardiac output e.g. Weakness, collapse, hypotenslon, reduced urine 
output, pale mucous membranes and slow capillary refill time 

If heart rate ls contrnuousry > 1 BObpm 
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• Multiform OAS complexes (ORS complexes of varying size), Indicates multlfocal disease 

• R on T rhythm (R wave Is lost In the preceding T wave) 

• Ruled out extra-cardiac causes of VPC's 
./ Ventricular Tachycardia: 

)l, Acute stablllsatlon: 
• Slow IV bolus of lignocalne 2mg/kg can repeat every 10 minutes for a m'ax dose·of 6mg/kg. II 

responds, then start lignocalne CAI at 40-80µg/kg/mln 

• Do not try to stop all VPC's and monitor for lignocalne toxicity 
II not responding fo lignocaine, procalnamlde 2mg/kg IV repeated up to a max of ~ Smg/kg 

> long tenn: 
Sotalol or sotalol and mexiletlne combination 

Bradycardla: 

,/ 

,/ 

Rule out hyperkalaemla and causes of high vagal tone such as severe respiratory, gastrolntestlnat, 
ocular or central nervous system disease, hypothyroidism 
Atropine trial: Eliminates vagal tone 
) If positive response (heart rate increases by 100% or >150bpm) then bradycardla Is due to 

excessive vagal tone, can repeat if partial response 
> 1f stHI no response then atrial standstill, if Increase in P waves but not ORS then pathological AV 

blocks (2nd/3rd degree), these usually require pacemaker implantation 
Med!cal response Is usually temporary and ultimately pacemaker lmptantatlon Is necessary: 
:,,,. Sympathetlcomimellcs: 

• T erbutallne or clenbuterol 
> . Parasympatholytlcs: 

• Propanthellne bromide (most commonly used) 
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Coagulopathy 

This chapter covers: 
.r Basic overview of haemostasis anct basic diagnostics tests 
,1 lnfonnalfon on common causes of coagulopathies and treatment principles 

Pathophyslology: 

./ Coagulation is a complex interacflon between cells, platelets and coagulation proteins, it is divided into 
primary and secondary haemostasis to simplify the understanding of the diagnostic process. 

Clinical signs: 

• Ecchymosls and 
petechlae 

• See on skin and mucous 
membranes 

• Hyphema 
• Epfstaxls 
• Haematuria and melena 

Clinical signs: 

• Severe bleeding 
Internally or externally 

• Cavity bleeding and 
haematomas 

• Bleeds deep Into 
subcutaneous tissues, 
body cavlfles, Joints . Eplstaxls and 
haemoptysis 

Primary haemostasJs; 
.. Problem• with plalelet plug fonnatfon" 

Causes: 

• Thrombocytopenla - reduced platelet numbers: 
> Reduced platelet numbers ( <30x108/L) 

• Increased consumption or destruction: 
> Disseminated lntravascular coagutatfon, severe haemorrhage, immune 

mediated thrombocytopenla (primary or secondary) 
• Decreand production: 
» Drug Induced: Estrogen, antibiotics (TMS), chemotherapy, antlfungals 
» Primary bone marrow disease: 

• lnfecffons: FeLV, FIV, FIP, Parvo/dfstemper virus, fungal, Rfckettslal, 
Ehrlich/a 

• Neoplasia, myefolibrosis 

• Thrombocytopathla - abnormal platelet function: 
> Normal platelet numbers (>30x109/L) and Increased BMBT 

• Hereditary: 
> Von WJJ!ebrand's disease (e.g. Dobermans, German Shepherd) 

• Acquired: 
> Systemic lupus erythematosus, hepatic and renal disease, 

hypothyroidism, viral (FeLV), myeloproJlferative dJsease, neoplasia 
.l> Drugs e.g. aspirin, Ibuprofen 

• Vessel wall defects: 
) Very uncommon: vasculltls, hyperadrenocorticism 

Secondary haemostasis: 
11Problams with acUvatlon of clotting factors" 

Causes: 

• Ht!r&dltary: Usually sfngle factor defects 
> lndlvfdual factor deficlency, Devon Rex (Vitamin K dependant factors), 

haemophflJa NB 

• Acquired: Usually multiple defects 
> Reduce production: 

• Hepatic disease e.g. necrosis, cirrhosis, portosyslemlc shunts 
• Vitamin K disorders (II, VII, IX, X) e.g. rodentlcide toxicity, bowel 

disease, chronic anlfbiotics 
;.. Activation and consumption: 

• Snake blte 
• Disseminated Jntravascular coagulation 

» DIiution of factors: 
• Blood loss rep/aced with fluids deficient In cloltlng factors (crystaUolds) 

Coagulopathy 

' 
53 



J 

{ 1 
• Severity of blood 

loss: 
j 

• Primary haemostasis: j 

• Ecchymosls and 

[ 
peteohlae 

i • See on skin and 
mucous membranes 

• Hyphema 
• Epistaxls 

r: • Haematuria and 
melena 

i 

[] 

[] 
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_J • Secondary 
haemostasis: 

[J 
• Severe bleedlng 

Internally or externally 
• Cavity bleeding and 

haematomas 
• Bleeds d8ep into 

subcutaneous tissues, 
body cavities, joints 

• Eplstaxls and 
haemoptysJs 

l] 

lJ 

lJ 

Diagnostics tests: 

• PCV/TP and assessment for lntemal bleeding 
» Significant blood loss can result In a secondary haemostasis disorder 

• Haematology • Assess platelet number, +/· platelet wldth 
• Clumping can artHlclally reauce platelet counts 

• Blood smear • Assess pla!elet number: 
» If c1ump1ng, then enough platelets for 

coagulatlon 
;:. Usually no clinlcal signs of bleeding if platelet 

numbers are greater than 30x109/L 
» Minimum number of platelets per high powered 

field: 
• 1 platelet on a smear= 1Sx109/L 
• >5 for dogs, >7 lor cats 

» If low, then atUI aueu secondary 
haemostasl• 

• Assess platelet morphology: 
> Large platelets Indicate regenerative response 

• Also look at ABC morphology: 
» Schistocytes/spherocytes . 

• Buccal mucosal • If nonnal platelet numbers BMBT tests platelet 
bleeding time (BMBT} function and vessel wall function: 

> Dogs: 2 - 4 minutes 
Ji> Cats: 1 - 2.5 minutes 

• 11 normal platelet count but prolonged BMBT then 
Indicates thrombocytopathla or vessel wall function 

• Next step Is vWF testing 
• BMBT will be prolonged with thrombocytopenia 

• von Wllllbrand Factor • vWF Involved In adhesion of platelets at the site of 
vascular Injury 

' • Perform if adequate platelet numbers with a 
prolonged BMBT 

• If vWf·IS normal, then specific platelet tests are 
reciutred 

' 
• Intrinsic pathway: ACT, APTT (t titne If <30% factors remain) 
• Extrinsic pathway: PT {t time if <30% factors remain) 
• Common pathway: ACT, APTT, PT, TT 

• IF APTT, PT, TT are all prolonged then MULTl~FACTOR DEFICIENCY 

• Activated clotting • Dogs: 90-120 seconds at body temp 
time • Cats: 60-80 seconds at body temp 

• Intrinsic and common • Prolonged In severe lhrombocytopenla 
pathway • Variations can exist dependln·g on method 

• AcUvated partial • Factors· VIII (haemophilia A), IX (haemophilia B), 
thromboplastln time XI and XII 

• Intrinsic and common • Not.affected by platelet numbers 
pathway • Prolonged with normal PT most commonly: 

»- Factor VIII (haemophllla A) 
> Factor IX (haemophilia B) 

• Prothrombln llma • Factors I, II, V, VII a"nd X 
• Extrinsic and common • Prolonged with normal APTI most commonly: 

pathway > Most commonly early Vil K antagonism 
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• Prolongation of both • MULTI-FACTOR DEFICIENCY 
APPT and PT {and • Most commonly: 
ACT) > Advanced rodentlcide toxfcoses (Vit K 

dependant factors (II, VU, IX, X) 
» Liver failure 
> Disseminated lnlravascular coagulation 
~ Snake envenomatlon 
:,. Heparin overdose 

Common causes of coaaulopathy: 

Immune mediated tbrombocvtopenJa; 
Pathophyalology: 

,1 Immune mediated destruction of platelets, autoanlibodles bind to the surface resulting in destruction by 
mononuclear phagocytic system In the spleen 

,1 Female middle aged dogs most common signalmen! 

./ Causes: 
> Primary (idiopathic): Most common cause In dogs 

» Secondary (loss of lmmunotolerance): Neoplasla, medications/vaccinations, Infections 
(Leptospirosis, Ehrlich/a, Babes/a, FJV, FeLV, FIP, fungal etc.), Immune mediated disease (IMHA) 

Cllnlcal signs: 

./ Petechlae and ecchymosls, hyphema, melena, haematurla 

./ +/· Pale mucous membranes 

./ +I· Pyrexla 

./ lethargy 

Diagnosis: 
./ CBC and blood smear: 

;i., +/· Anaemia due to blood loss or concurrent IMHA (Evan's syndrome) 

> Reduced numbers of platelets (<30x109/l), +/· macroplatelets, blood smear (<3 platelets per hpf) 

» Neulrophilla 

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

./ If confirm thrombocytopenla, perform diagnostics to assess for a primary underlying disease 

> Biochemistry, urinalysis, ultrasound and radiographs, testing targeted at infectious agents 
Treatment: 

./ Confinement to reduce risk of bleedlng 

./ Start lmmunosuppresslve agents: 

> Dexamethasone 0.5mg/kg SC/IV, then 12 hours later start prednlso!one 2·4mg,'kg PO divided BID 
> Taper slowly over months, once platelet numbers have stabilised 

» +/· Azathloprine 2mg/kg PO SlO, then 0.5mg,'kg PO EOD, monitor for bone marrow suppression 
and hepatoxlclty, also very toxic Jn cats (0.3mg/kg PO SID) 

> +/· Cyclosporlne 5·10mg/kg PO divided BID, cats 5mg/kg PO SID 
./ Fresh whole blood transfusion: 

J;> ABC for anaemia 

);> Platelets are only vlable for 6 hours after collection 

./ +/· Start gastric protectants: 

;;. H2 antagonist, proton pump Inhibitors and sucralfate 0.5·1 gm PO TIO 
./ Treatment of underlying disease if identttled 

:.,. +/· Anti-thrombotic agents: Not routine, thromboembollc disease not as common as with IMHA 
Monitoring: 

./ Platelet counts monitored daily until >15x109/L, can take up to 2 weeks 

./ Once normal, taper immunosuppresslve medications over 4- 6 months, 20% reduction every 2 weeks 
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~ Wfllebrand d(seasei 
Pathophyslology: 

./ Inherited deficiency of vWF, lead!ng to a failure of platelet binding to sites of vascular Injury 

./ Common In German Shepherd and Doberman 

./ Severe cases of vWD can see spontaneous bleeding before 12 months old 
Cllnlcal signs: 

./ Can be spontaneous or post-trauma/surgery 

./ Anywhere from no pelechiae to bleeding from multiple sites and oozing from blood vessels 
Diagnosis: 
../ Prolonged BMBT 

1
--- 1 ./ Usually normal platelet counts 

./ Normal PT, APTT 

../ Confirmatory test: vWF antigen assay (ELISA) 
Trealment: 
./ Haemostasis (pressure bandage) 

[
-~ .t Fresh frozen plasma or full blood transfusion to fflplace vWF: 
" > See "Transfusion Therapy'' can administer a bolus of 10mVkg of fresh frozen plasma, then 

L 
L 

[] 

1: 
lJ 

repeated unlil clotting times are normal or bleeding has stopped 
> Used to stop bleeding or If a surgical procedure Is anlicfpated 

Rpdentlclde toxicity: : 
Pathophyslology: 

../ Reduction In vitamin K due to an Inhibition of vllamin K epoxJde reductase, leading to a reduction In 
vitamin K dependant clotting factors (II, VII, lX, X) 

../ Cllnlcal signs of toxicity usually occur between 8 to 72 hours post-ingestion 

../ History of ingestions or use around the house 

Cllnlcal signs: 

./ Haemorrhagic tendencies from multiple sltes 
Diagnosis: 

./ Always take ACT, PT and APTT, PCV/TP before Jnillatlng therapy to get a baselfne 

./ ti recent Ingestion ( <4hrs): 

> Induce vomiting, +/· gastric lavage and activated charcoal (refer to "Toxicology" for vomiting 
.agents) 

» +/- Commence vitamin K prophylaxis for 2 to 4 weeks depending on the type of rodentlcfde 
Ingested (see vitamin K therapy below) · 

./ JI unsure about Ingestion OR Ingested and potentially already-absorbedi 

)> Perform ACT, PT and APTI: 

• Will see an increase In PT before APTT but not !or 24-48 ~ours 

• Factor VII has the shortest half-life therefore PT will be prolonged IJrst 
./ Interpretation: 

> If normal PT and APTI and less than 48 hours after Ingestion: 

• Perform PT and APTI aga!n In 24·48hrs and do not start vitamin K but monitor fot slgris of 
bleedfng and keep anlmal quiet, can be life threatening lf coagulopathy develops 

OR begin Vitamin K therapy as prophylaxis, minimal size effects and safer than treating a 
coagulopathy if one develops 

»- If normal and longer than 48 hours after Ingestion: 

Likely not require treatment, confine and monitor closely, repeat ACT, PT and APTT 24 hours 
tater 

)> If prolonged ACT, PT or APTI: 

Begin treatment 

Coagulopathy 
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Treatment: 
./ Vilamln K therapy: 

) ACT should improve within 24 hours 
) Start wHh a vitamin K Injection al 5mg/kg SC 

> Follow with oral therapy al 2.5mg/kg BID PO for the duration of the toxins effect, oral absorption is 
more effective, and should be given wilh a small fatty meal 

• Warfarin 14days 
Bromodiotone 21 days 

Brodifacoum 30 days 

Unknown treat for 30 days 
./ Fresh frozen plasma or whole blood transfusion: 

> Given if clinical evidence of bleeding or high nsk 

) See "Transfusion Therapy", administer !rash frozen plasma 10mVkg, then repeated until clotting 
times are nonnal or bleeding has stopped 

Monllorlng: 
./ Perform ACT or PT and APTI (better) and PCV/fP, 48-72 hours after stopping vitamin K therapy 

Dls&emlnated lntravascular coaaulatton {DIC); 
Pathophyslology: 

., Wida spread activation ol the coagulation system causing lntravascular coagulallon and the lonnalion 
of microlhrombl 

., Release of pro-inflammatory mediators triggered by severe Inflammation e.g. endotoxaemla, sepsis, 
pancreatitis, neoplasia, crush injuries result in activation of the coagulation system, this overwhelms 
anti-Inflammatory mediators, triggers activation of llbrinolytic pathways, leading to consumption of 
platelets aild clotting factors 

Clinical signs: 
,/ Haemorrhagic tendencies from multiple sites, haemolytic anaemia 
" Clinfcal signs of underlying disease 
Diagnosis: 
./ Disease causing severe lnltammatlon/infection 
./ Evidence of bleeding 
./ Thrombocytopenla (or decreasing numbers) 

,/ l PT, APTI and later t ACT 
./ t D-dlmer assay 
Treatment: 

./ Treatment of underlying disease process is essential, otherwise will not remove the stimulus for DIC 

./ Supportive therapy and administration of blood products or fresh frozen plasma if coagulopathlc 

./ If significant clinical haemorrhage fresh frozen plasma at 10mtlkg boluses until reduced haemorrhage, 
nonnallsed ACT then reduce to 2ml/kg.lhr as a maintenance 

./ If mild bleeding and underlylng cause Is being treated can administer fresh frozen plasma 10ml/kg as 
needed 

./ II no bleedlng but coagulopathlc and need to perform surgery administer fresh frozen plasma 10mVkg 

Snake envenomaUon: 

Pathophyslology: 

" Can cause acute coagulopathy due to enzymatic interference with coagulation cascade, can see 
prolongation of ACT relatively quickly after initlal bite 

Clinical signs: 

./ Clinical signs of coagulopathy, but can see lower motor neuron paralysis, haemolysis or haematuria 
" Snake venom detecUon kit Identifies what type of venom Is present and therefore what anllvenln Is 

required, not what type ol snake bit thorn 
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Treatment: 
:.,, Antlvenom: 

> Deactivation of venom Is Important before administration of fresh frozen plasma 
> Snake venom detectlon kits: 

Repeated after each vlal of antlvenom to Identify If venom Js still present, If negative and a 
coagulopathy Is still present then plasma Is Indicated to replace clottli:ig factors 

./ Fresh frozen plasma: · 

»- See "Transfusion Therapy'' can administer a bolus of 1 OmVkg, then repeated until clotttng limes 
are normal or bleeding has stopped 

Ehrllchjosls and Rocky mountain spotted fever: 
Pathophyslology: 

../ Tick borne diseases of similar clinical signs and manage.men!: 
> Ehrtlchlosls caused by Ehrlich/a canis, seen North America but also Africa, Europe 
> Rocky Mountain Spotted Fever caused by Ricketts/a rickettsia, seen in North and South America 

../ Ehrllchiosis: 

> Three stages of disease: 

• Acute: 2-4 weeks If untreated. Multlplicallon and spread through lymph nodes, liver and spleen. 
Can result In organomegaly, thrombocytopen!a and bleeding, also vasculttls which can lead to 
neurological signs and polyarthropathies 

Sub-clinical: Lasts months to years If untreated ln the acute phase. Persistent mild 
thrombocytopenla as the organism evades Immune system. 

Chronic: Development of bone marrow suppression and myelodysplasla. · 
> Rocky Mountain Spotted Fever. 

Invasion into the vascular endothelium causing a vasculltls. This leads to peripheral oedema 
and organ swelling 

Formation of anli·platelet antibodies leads to the development of thrombocytopenfa 
Cllnlcal signs: 

../ Lethargy, anorexia, weight loss, pyrexia, lymphadenomegaly and organomegaly 

../ Bleeding: Pale mucous membranes, petechlae, hyphaemla·and epistaxls 

./ Anterior uveitls and other ocular pathology 

../ Neurolog!cal signs e.g'. seizures, ataxia, vestibular signs 

../ Polyarthritis: Shifting lameness, Joint pain 
Diagnosis: 
../ Thrombocytopenia, anaemia to pancytopenia 
../ Hyperglobutlnaemia, hypoalbumlnaemla 
../ Non-specific: Liver enzyme elevation 
./ Ehrlichlosis: 

)- Antibody testing via lmmunofluorescence: Antibodies present within 1 to 2 weeks 
> ELISA assay: Antibodies to the organism · 
> PCR assay: Can Identify the presence of the organism and lhe species 

./ Rocky Mountain Spotted Fever: 
> lmmunofluorescence of skin biopsies or positive nested PCA 
}>- Serology: Some cross-reactivity with different rfckettsta species. Paired titres 3.4 weeks.apart with · 

an Increase over that time frame. 
Treatment: 

./ · Both: Doxycycline 1 Omg/kg PO SID for 28 days 

./ Ehrllchlosls: Alternative option Is lmidocarb dlproprlonate 5mgfkg IM repeated ln 2 weeks 

./ lmmunosuppress\ve therapy if severe thrombocytopenla: 
)> Prednlsolone 1·2mg/kg/day PO tapering 

./ General supportive therapy +/- blood transfusions 

Coagulopathy 



Constipation and Tenesmus 

This chapter covers; 
./' Terminology 
./' Clinical signs and differenllals for cbnstlpation and tenesmus 
./ Basic diagnostic pathway 

./ Treatment of constipation 

Termlnology: 
./ Constipation: Oifflculty In defecating with the retention of faeces In the colon/rectum 

"' Tenesmus: Straining to defecate 
.t' Dyschezia: Dlttrcult defecation 
./ Haemalochezla: Blood in faeces 
./' Obstlpalion: Severe prolonged constipation refractory to control 

Clinical signs: 
./ Tenesmus, dyschezla, haematochezia 
./ Non-producUve or minimal amounts of faeces passed 

Differentials for tenesmua: 

• Conslipatron: See below 
• Anal gland disorders: See "Rectal and Perfneal Disease" 
• Urinary tract disorders: See "Urinary Tract Disease" 
• Rectal and perinea! disease: See "Rectal and Perfneal Disease" 
• Prostatic disease: See "Prostatlc Disease" 

tJ:lfferenUals for constlpaUon: 

• Gaatrolntesllnal Disease: • Extra-gastrolntestlnal Dlseasa: 
• Foreign body • Dietary- bones 
• Rectal neoplasfa and polyps • Dehydration 
• Idiopathic (cats) - motllfty dysfunction • Drugs- oploids, diuretics, antacids, antihistamine 
• Rectal strictures • Eleclrolyte abnormalitfes: 

» Hypercalcaemia, hypokalaemla 
• Narrowing or compression of the colon: 

»- Prostatro disease 

• AeclaVperlneal disease 

• Sublumbar lymph node enlargement 

• PeMc canal narrowing (trauma, neoplasJa, 
malunlon) 

• Hypothyroidism 
• Neurologlcal: 

) Spfnal cord disease 
»- Cauda equine syndrome 
»- Dysautonomra 

• Aversion to Utter tray (cats) 
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Diagnostics: 
,/ Watching defecation behaviour 
,/ Bladder palpallon, especlaUy In cats to rule out obstructive disease 
,/ Rectal palpalfon (anal glands, rectum, prostate) 
,/ Neurological examination 
,/ Haematology, biochemlsfry and electrolytes 
,/ Aadlographs: 

l> Confirm constipation, assess prostatlc size, position of colon (narrowing) 
l> Megacolon: Colon Is > 1,5 x width of L7 

,/ Ultrasound of prostate/sublumbar lymph nodes 
,/ +/- Colonoscopy to assess for strictures and intralumfnal masses 

Feline constipation: 

,1 Can be a result of or lead to megacolon 
,1 Mega colon rs a syndrome of severe irreversible dilatlon and hypomotitity of the colon 
,1 Two forms of megacolon: 

» D!latlon (idiopathic): 

Most common form of megacolon approximately 70% of cases 

Due to end stage dysfunction of the colon typlcally seen rn older cats 

Likely due to Impaired smooth muscle function, but possJbly due to electrolytes abnormafltles 

Rule out obstructive lesions 
), Hypertrophy. 

• Secondary to outflow obstruction: Pelvlc narrowing, rectal strictures, tumours, foreign bodies 

Treatmenlj 

1
-, 
_) All cases: 

./ Need to correct underlying dehydration and electrolyte imbalances 

[

~ ./ Correction of underlying disease process 
MIid: 

) ./ Can trial faecal softeners/ laxatives and increased dietary fibre 
~ High-fibre diets: 

[ 

L 
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• Non-absorbabre and hydrophilic e.g. Hills rid®, Psylllum husk 1-4 leaspoon PO SID-BIO (e.g. 
MelamucH ®) · 

J;. laxatives: 

• Only in well hydrated patients that are eating and drfnk_ing 

• Emolllents: Facil!tate mixing al fat and water in colon, detergent acrlon e.g. coloxyl 50 

Lubricants: Coat faeces to decrease· water absorption In colon e.g. lax atone gel 

• Osmotic agents: Non-absorbable sugars e.g. Lactulose 0.5mVkg PO BJD·TID, polyethylene· 
glycol 3350, ¼ teaspoon PO BIO 

• Stimulant agents: Create strong perlstafllc action e.g. Senokot, Biscodyl 
) Micro-enemas: 

• Warm water or nonnal saline with KY lubricant 1:1 
• Dloctyl sodium su/losucclnate 5-10 mUsmall dog or cat; 10-20 mVmedJum sized dog and 20·30 

mVlarge dog 

Mfcrolax enema 

• Lactulose enema 5mVkg (cat) or 10mVkg (dog} of a 3 parts lactuJose and 7 parts water 

Constipation and Tenesmus 
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Severe: 
,/ Correction of flufd and electrolyte Imbalances 

./ Enema: 
> TyplcaUy, under general anaesthesia 
> Commence antibiotic coverage 
> Manual evacuation of faeces via colonic irrigation 

> Can use warm lap water or isotonic saline 
> Can breakdown faeces·vla abdominal massage or blunt Instruments 

> May require multiple sessions 

Reourrent constipation or megacolon: 

./ Correction of underlying cause If possible 

./ Med!cal: 
> Combination of laxatives, high fibre or row residue diets and proklnefic agents: 

• Laxatives: 
o LactuJose 0.5mVkg PO BID· TIO 

o Polyethylene glycol 3350, ¾ teaspoon PO BID 

• Dietary management: 
o Can try low residue diets If high fibre diets do not work 

o Encourage water drinking 
o Wet food rather than dry food 

Proklnetlc agents: 
o Cisapride 0.1·0.5 mg/kg PO BID, 30 minutes before a meal, stimulates entire 

gastrointesllnal tract, may cause vomiting and diarrhoea 
o Ranitldlne 2mg/kg PO BIO, variable effect, can be combined with cisapride 

,1 Surgical: 

» If non·responsive to med/cal management then surgical assessment for subtotal co/ectomy or 
correction of pelvic abnormalities, only if no megacolon exists 
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C,ytology 

Thia chapter covers: 
./ The basic approach to evaluating a smear 
./ Gulde to identifying signs of neoplasla and classlflcatlon of the neoplasla 
..,. Guide to determining between different types of Inflammation 
v' Baste interpretation of lymph node cytology 

General approach to evaluation of the cytology smear: 

Abnormal 

Eplthellal can 

IF ANY FEATURES OF A NEOPLASTIC PROCESS THEN IT IS NEOPLASTIC 

Criteria of malignancy: 
./ When more than 4 criteria are present then usually Indicates mallgnancy 

Criteria: Deacrtpllon: 
Cellular: 

Anlsocvtosls Variation In the sizes of cells 
Macrocvtosis Increases Jn the size of cel!s 
Pleomorphism Variation In size and shap,e of a particular cell 'type' 

Hyperchromasla Increased amount of plgmentation/sta!nlng within the cell 
Nuclear. 

Increased N/C ratio Increases In the size of th8 nuclel compare·d to the 
cvtoplasm 

Macrokarvosis Increases In the size of th·e nuctel 

Multlnucteation Multiple_ nuclei are present 
Anlsokarvosfs Variation in the sizes of nuclei 
Nuclear mouldlng The nucleus of one cell Is moulded and distorted by the 

nucleus of another cell 
Macronucleoll Increases In the size of the nucleoli l> than size of ABC) 

Anlsonucleollosis Variation In the size and shaoe of the nucleoli 
Coarse chromatin oattem The pattern of the chromatin pattern looks thlcker/rouQher. 

Increased mitotic llaures Mitotic flnures are present (usually do not see) 

Abnormal mitotic figures Arrangement of the mitotic figures is abnormal, normally 
aligned like a clock face 

Cytology 



• Classlflcatlon of neoplasla: 

Eplthellal tumours: 

• "adenoma·, "carcinoma•, "adenocarclnoma" 
• Cells are large 
• Round or square shaped 
• Easily aspirated • get large clusters or rafts 
• May be glandular in origin - cytoplasmic vacuoles 

Meaenchymal tumours (Spindle cell): 

• "oma·, "sarcoma· 
• Cells are small/medium sized 
• Spindle shape - more than one tapered end 
• Difficult to aspirate - only gel small number of cells 

Round ceU tumours: 

• Cells are small/medium sized 
• Round shape 
• Easily aspirated- get large numbers of cells 

. Characteristics of different round cell tumours: 

Lymphosarcomaz • Large lmmalure lymphocytlc cells - larger than neutrophrts 
• Cytoplasm - minimal amount of basophUic (blue staining) 
• Nuclei are large and round shaped 
• Nucleon are prominent 

Mast call tumour: • Cytoplasm - moderate amount, wilh distinct purple granules 
• Granules can be poorly granulated if they are highly malignant 
• Nuclei large round to ovoid 

Hlstlocytoma: • Very large cells 
• Cytoplasm - large amount of pale basophilic (blue staining) 
• Nuclei large are displaced to the sides and can have more than one 
• Can appear highly malignant- mitoses 

Plasmacytoma: • Nuclei are displaced to the sides "peri-nuclear clear zone" and have a coarse 
chromatin pattern 

• Cytoplasm - moderate amount of pale basophilic (blue staining) 
• Typically act benign 

Melanoma: • Look like anything 
• Cytoplasm - black pigment 
• Mostly behave benign BUT if from nail bed or moulh = mallgnant 

Types of inflammation: 
./ If any evidence of neoplasla 1:1 NEOPLASTIC 

Type: Charactorfstlcs: 

Suppuratlve: • Acute Inflammation --i, >85% neutrophils, bacteria 

Granulomatous: • Chronic lnflammatfon --,. mostly macrophages +/- giant cell 

Pyogranulomatous: • Mix of neutrophlls and macrophages 
• Foreign body reaction, furuncutosls, fungi 

Eoslnophlllc: • > 10% eosJnophlls 
• Allergic, fungal, parasites 
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r • Lymph node cytology: 

Normal Lymph Node: 

• Mixed cell types present 
• >75% small mature lymphocytes 
• <25% medium to large lymphocytes/blasts, neutrophlls, plasma cells, macrophages 

Enlarged Lymph Node: 

r: 
Reactive lymph node • Mixed cell population 
hVPfKPIHla: • BUT increased number of macrophages, plasma cells, 

immature lymphocytes 
• Small lymphocyte. predominate cell type 

[ 
Lymphadenltls: • Increased number of other cells types such as neutroPhils, 

lnffammatlon of ths lymph macrophages and eoslnophHs 

node 

Lymphosarcoma: • Homogeneous cell populaUon 
• Large Immature cells predominate >50% 

r • +/- Mallgnant criteria 

Metaatatlc neoplashn • Presence of abnormal cells within the lymph node 
• Especially with carcinomas, melanomas, mast cell tumours, 

bone marrow neoplasla 

[ 
Preparation of cytology specimen: 

r: 
... • C D •• 

[ 

[ 

{1 
J 

Cytology 



• • • • • • • It 

• • • It 

• It 
t 
I 
I 
I 
I 

' • 
~ 
~ 

Dental Disease 

This chapter covers: 
,1 The basic anatomy of the tooth and the "nonnal bile" 
..r Basic information on dental disease 
,1 Indications and methods or tooth removal 

Tooth structure; 
./ Enamel: 

> Formed at 8 weeks, after which no more is made, it wears away 
,1 Dentine: 

:,.. Bulk of tooth, thousands of tubes 
,1 Pulp: Nerves; blood vessels etc. 
,1 Gum/bone/periodontal ligament - supports tooth 

./ Sulcus: Measure for charts: 
> Dog: 3 mm normal (all sizes) 
» Cat: Should not be able to measure anything (0.5mm) Is pathological 

./ Cementum 
,1 Crown: Above gum 

./ Root: Below gum; 2 x size of crown 

Normal bite: 3 Elements of Normal Blt1t 
,1 Incisor scissor bite: 

»- Upper Jnclsors just Jo front of lowers and make contact (back edge of uppers): 

Ledge inside upper Incisors for bottom teeth to fit In 
./ Canine position: 

» Lower canine between upper 13 and C AND no contact with either: 
Evenly spaced between both - no pressure 

./ Premolars interd!gitate (If no fnterdlgitation then abnormal): 
> Most important - tip of 1 In valley of other 2 in opposite arcade 
;.,. Premolars should interdlgitate with lower premolars first 
» LPM1-UPM1-LPM2-UPM2 

./ Need all 3 correct for normal bile 
Malocclusions: 
./ Related to genetics of jaw growth (stops at 7-8 months): 

» Overshot bite-+ Top Jaw outside lower Jaw 
> Undershot bite-+ Top Jaw within lower 

Dental formulae· 

Dog: Ca1: 

Adult: • 42 teeth :c 13/3; C1/1; PM4/4; M2/3 • 30 teeth= 13/3; C1/1; PM 3/2; M 1/1 
• Upper: PM 2,3.4 - no upper PM1 
• lower: PM 3 and 4 -+ no PM 1 or 2 

&weeks • 28 teeth= i3/3; ct/1; p3/3; m0/0 • 26 teeth"" 13/3; c1/1; p3/2; m0/0 
old: • AU baby teeth (lose them at 3 

months); no adult teeth 
• 6 weeks - NOT ALL BABY TEETH 

ARE PRESENT 
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.., Definition: 

i 
I 

d ..,tal Disease = disease of the supporting structures of tooth: 
, Pero o.. . 

• Gingiva: penodonlal Ugament; alveolar bone 

.., Stages: ' 
:... Gingivitis: 

• ReverSib!e inflammation of marginal glnglval 
• Plaque in sulcus-+ body reacts with WBCs-+ oed8ma/swelllng/inflammatlon o~ gums 

• Precursor to periodontltls, so must treat glnglvills 

;.. Periodontill9 : 
• Irreversible inflammation of glnglva and supra-alveolar tissue 'with loss of connec11ve tissue 

attactirnent and bone (I.e. loss of perlodonlal support) - deep pocket 

Need 10 lose 80% ·support before tooth loose 

• can treat but not reversible 
• If not 10os~. scale under gums BUT need to get It all out (glnglval flap) 

> Advanced periodontitls: 
• HeaV)' calculus build up 

C icuius = calcified plaque; mostly above gum; cosmetic - irrelevant to disease (except shows . 
• ,; eontrOI) ....,. need to look under gum · ·. 

Tooth ,nobility with supporting bone loss >50% 

Dental Disease 



• • rit • 
' .. 
" .. 
' • • • 
' • 
' • • 
' t 
• 

./ Aetlology: 
> Plaque: 

Adheres to alt surfaces of teeth - layers of bacteria; saliva; food particles - mineranzed (With 
calcJum from sallva) to form calculus 

Anaerobic bacteria relQase cytoklnes which leach Into !Issue, this stlmulates osteoclasts 
(chronic Inflammation) leading to thinning bone of socket 

Need mechanlcal removal 

./ Home care advice: 
> Prevention better than cure 
> Brush teeth (daily) = gold standard - finger brush; paste 

• Outside teeth and Inside lower teeth (hot spots) 

• Not need to do inside cat's teeth (rough tongue) 
» Chew toys or bone substHutes 
> Bones- bigger the better (cow femur) - not cut longltudinaUy as can break teeth 

» Dental diets 

> Toothpaste - not use adult human paste (use baby paste with low fluortde) 

lndlcalfons tor extraction; 
./ Retained deciduous teeth (especfally canines): 

» Hard to get out as brittle 
> Roots still significant (like permanent teeth) 
> Closes off entry for permanent teeth {will drift back to right position if get them early) and not fil with 

other Jaw 
./ Supernumerary teeth: 

:.,. May or may not need lo remove -.. how is bite? 

./ Periodontal disease 

./ Malocclusion: 
>- For base narrow canines, can manually distract canines with thumbs as the adults emerge 
> Do couple mlns a day as when playing with pet 
> Tipping of the tooth but not recommended untn >8 months o!d 

./ MalposHloned teeth 

./ Broken teeth: 

> Dark spot= reparaUve dentine or hole= exposed pulp/nerve 
;.. Nerve/pulp exposed to bacteria WILL abscess (100%), must remove 
> Ex1ractfon or root canal therapy (replace Internal tooth material with artiffcfal material) 

./ Oral neoplasJa: See below 

./ Teeth in fracture lines 

./ lnterceptlve orthodontics: 
» e.g. Canine interfocked with incisor (undershot)--+ remove 
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• Cut epithelial attachment (root tip pick) and break down perlodontal ligament 
(PDL) 

lnclaore: • Hold posmon of elevator for 20-60 sec (fatigue ligament) - keep goJrig aroun 
until get root tip pick to sit at 90"; repeat with bigger lnstr_ument 

• Remove using extraction forceps - only when loose 
• Ensure the root ls Intact, Up Is smooth and round: if sharp/jagged, left some 

behind! 

• Surglcal extraction only 
• Remove glngival collar- so can suture fresh tissue 
• Mucoperlosteal flap with wider base - lift periosteum so can reattach to bone 

Canines: 
• Burr away bone 
• Elevate as normal 
• Remove upper canines {curved) by rotating root tip outwards (towards Up of 

nose) 
• Suture closed 

MulU-
• Section Into stngle•rooted fragments 

rooted 
• Need to know position of furcatlons 

Teeth: • Remove each fragment as single-rooted 

• Suture If needed 

Pain reUet; 
./. Regional nerve blocks: Give before extractlon - see "Anaeathesla and Analgeala": 

;., Maxillary block 

;,. Mandibular block 

./ Systemic pain relief: 
:,. Opioids, NSA1D's 

Dental ·Disease 
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Dermatology 

This chapter covers: 
,1 The basic approach to common skin lesions 
,1 Diagnostic tests avallable 
./ Gulde to treatment of comn1only seen conditions 

Common skin lesions: 

./ Prurltus 

./ Alopecla 

./ Scale, Crusting and Oeplgmentatlon 

./ Noduln 

PrurlUc dennatJUs: 

Pru ride dog: Flea aUergy dermatitis and a topic dermatitis (90%) 
• PrurlUa cat: Flea allergy dermatitis (60%), food allergy dermatitis (fish protein) (25%) 

Allergic: • Flea allergy dermatitis (FAD}: 
;, Prurltus: Dorsal Jumbosacral, base of tall, Inguinal and axlllar region, ventrum 

• Atoplc dermatitis: 
> Prurttus: Axillae, ventrum, inguinal, perineum, face, feet, ears 

• Food allergy dermatitis: 
» Prurltus: Axillae, ventrum, inguinal, perineum, face, feet, ears 

• Mosquito bite hypersensitivity: 
;,. Prurllus: Ulcerative crusting on nose, pinnae 

• Contact dermatitis: 
> Prurflus: Ventral regions - Axmae, ventrum, inguinal, perineum, chin, feet 

Parasllio: • Flea allergy dermatitis (FAD}: 
»- Prurilus: Dorsal lumbosacral, base of tail, Inguinal and axiltar region, ventrum 

• Demodecosfs: 
, Localised: Face and forelegs 
, Generalised: Anywhere over body 

• Sarcoples mange (Scabies}: 
» Face, ears, elbows, ventrum, hocks 

Bacterial: • Surface pyoderma: 
) Pyotraumatrc dermatitis (hot spot) - usually due to an underlylng allergic disease 
> Skin fold pyoderma: Up and facial folds, any skin fold, around vulva 

• Superficial pyoderma: 
> Epidermal collarettes and target lesions also papular-pustular lesions 

• Deep pyoderma: 
) Furuncufosls (deep skin bolls} 

• Abscess/cel/ulltls 
• Atypical: 
> Gennan shepherd pyoderma celluJilis 

Fungal: • Mala_ssezla dermatitis: 
:.. Prurftus: Ventral areas, ear and feet, perlanal area 

• Dermatophytosls: 
~ Prurltus: Face, ears and feet 

Dermatology, 6 



f' Alopecla: 
' Piurltlc alopeda: . !,•;• .. c. /. ),;~~~~ 

[ 1 • Due to secondary trauma - scratching and rubbing 
> See "Prurltlc DennatltJa" above for dlfferenUala 

Non·prurltic atopocla: .:·.,, 
; ,/_··,:~: '. 

1: 
• lmmunologlcal: • Neoplastic: • Honnonal: 

. . ,' ·. ····• 'fo 
RARE > Due to paraneoplastlc > BIiaterai alopecla 

syndrome - hormone > friction areas ,. 
secreting » HyJierplgmentaUon : , .. ,:' 

• Drug eruption • Sertoll cell tumour • Hypothyroidism: 

[: 
• Juvenlle cellulltla • Granulosa cell tumours ) Dull poor coat, poor regrowth 

(Puppy strangles) > Hyperplgmentatlon 
• Pemphlgua follaceus > Aecurrenl skin Infections 
• Lupus erythematosus • Hyperadrenocortlclam: 

[1 
> Alopecia with thin skin, comedones, 

hyperplgmentatlon +/- calclnosls cutls 
• Hypereatrogenlsm: 

), Due to cystic ovaries, granulosa cell tumour$, 
sertoll cell tumours 

E 
~ Hyperplgmentatlon, linear preputlal dennati~s 

(male), enlarged nlpples 

> Bone marrow suppression, aplastic anaemia 

I.: • Scale, Crusting and Deplgmentatlon: 

Prurltlc scaling and crusts: . ... (:; 

• See 0 Prurltlc Dennatltls" above for differentials 

Non·pruritlc, painful with system sign• of lllneu: ·.: :,, 

' 
• Lupus Erythematosus: • Pemphlgua group: _,;, 

• Systemic: • Pemphlgus follaceus: 
> Ulceration, depigmentation, scale crusting ), Pustules, superficial erosions, scale and crusts 

and alopecla ) Facial (bridge of nose, muzzle, perlo~ular! pinnae), 
) Systemic cllnlcal signs footpad_$, scrotum 

• Olscold: • Pemphlgu1 erythematosus: 

> Scale and crust and deplgmentation ) Crusllng, Scale, vesicles arid pustules. 

> Nose only ) Face, ears and dorsum of nose 
> Due to sunlight activation of anti-DNA 

antibodies 

• Nodules: 

Single nodule: Multiple nodules: Nodule with dralnege tracts:. · 
• Neoplastic • Neoplastic • Severe bacterial Infections 
• Dennatophyte kerion • Severe Infection • Fungal Infection 
• Abscess • Sterile lnllammatory e.g. Urticaria • Foreign bodies 
• Sterile Inflammatory • Mycobacterial infections • Abscesses 

• Mycobacteria1 Infections 

lJ 
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Skin swab: 

OJagnoslfcs tests: 

./ Recurrent skin infections and deep pustular lesions 
,1 Samples from the deepest parts of lesions or lrom aspirates of pustular lesions to reduce surface 

bacterial contamlnalfon • 

Skln scrape: 
./ Superflcial: Scabies and other superfJcial mites 

./ Deep: Demodex mites 
Sticky tape impression and stain: Bacteria, yeast and dermatophytes 

Hair pluck rrrlchogram): 
./ MlcrOS"copJc examination: Dermatophytes and demodex 
./ Fungal culture: Dermatophytas 

> If using in-house culture mediums, then must confirm fungal growth under microscope via sticky 
tape Impression looklng for macroconldia 

Woods lamp: Dermatophytes (only occasionally) 

Biopsy: 
./ Punch (4, 6, Bmm) or wedge: 

> If superflclal lesions no surgical preparation can disrupt histopathology 
> If en-bloc resections or tissue cultures, then surgical preparation is required 

./ Send to histopalhology, +/· culture 

Blood tests: 
./ Total T4 
./ Baseline hormones (oestradlol, progesterone, testosterone) 
Food trfaf (~ not seasonal): Food allergy 
./ Elimination diet 6-12 weeks - e.g. HIiis Z/0®, kangaroo and sweel potato ate. 
Allergy testing (after food trial): Atopy 
./ Combination of both lgE serologfcal and lntradermal skin testing 
./ Previous corticosteroid exposure: 

» Injectable corticosteroid: Wait 6·8 weeks after (6 months for dapomedrol) 
> Oral corticosteroid: Walt 4 weeks after 
> Oral anti-histamines and toplcal steroids (including eye and ears preparations): Walt 2 weeks after 

Treatment of speclf1c diseases: 
Bacterial skin Infections: 
./ Usually secondary and therefore must treat the predisposing disease process 
./ Pyotraumatlc dermatitis (hot spots): 

> Features: 

Acute onset superflclal bacterial Infection 

Secondary to fleas, atopy, food allergy 
> Treatment: 

• Cllp and clean (soapy chlorhexidlne) - allows air exposure and proper treatment and 
monitoring 

• Cephalexln 22mg/kg PO BID for 20 days if secondary bacteria! infection 

• Chlorhexldlne shampoos 

Topfcal antibiotic and steroids preparations 
.,, Skin fold pyoderma: 

> Features: 

• Usually lip and facial folds, but any skin fold e.g. vulva 

• Treatment as for pyotraumalfc dermatitis 

• · +/¥ Treatment for secondary malassezia infection 
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f ; ./ Superficial pyoderma/folllculllls: 
) Features: 
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Subcomea\ collarette and target lesions 
• FolllculiUs: Erythematous papular, pustular lesions 

) Treatment: 

• Cephalexin 22mg/kg PO BIO for 20 days if secondary bacterial Infection 

• Chlortiexldlne shampoos 
• Predn\so!one as required 

Deep pyoderma: 
) Features: 

• Single or mulliple bolls 
) Treatment: 

• Require biopsies and samples sent for culture and sensitivity 

• Antibiotics based on culture and sensitivity, for at least 1 week alter resolution of leslons (could 
take up to 12 weeks) · 

Acral lick dermatitis {Lick granuloma): 
./ Features: 

) Focal thickened ulcerative lesion 

) Typically, on dorsal aspects of lower fore and tilndlimbs 

) Primarily psychologlcal or secondary to infections (bacterial, fungal), localised trauma/arthritis 
;,, Aetlo1oglcal focal lesions e.g. Pyodenna, wounds, could have underlying arthritis/pain 

./ Treatment: 

:.,. Depends on underlying cause 
r Prevention of access: E-collars 
r Antibiotics depends on biopsy and culture results, duralion of course until lesion resolves 
;,, Psychotropic drugs: Flucixetine 1mg/kg PO SID 
:.> +I· Naloxone: Theory is that licking releases an opioid type compound that ls addictive 

Flea allergy dermat1Us: 
./ Features: 

r Pruritic regions: []Jorsal lumbosacral, base of tail, inguinal and axillar region, ventrum 
./ Treatment: 

r Eradicate fleas (treat all pets): Integrated flea conlr?.1 Important 
~ Insect growth regulator and aduttlc\des used concurrently combined with environinental flea 

control, see "Parasitic Disease" 
• E.g. Monthly spot-onsltablet given tortnlghtlY, flea bombs, fence off, spray shBdy dirt areaB;_etc.-

:.> Short course ol prednlsolone 0.5mglkg PO BID taper"ir1g off · 
;,, Cephalexln 22mg/kg PO BID for 20 days if 5eeondary bacterial Jnlection 
» Appropriate shampoo: Chlorhexldlne (bacterial), mlconazole (fungal), oatmeal 
) Coat to stop Itching and reduce secondary trauma · 

,/ Treatment failure: 

;,, Could be a combination of the followlng factors: Not treating all pets, Incorrect use/appllcatlon-of . 
anti-Ilea products, frequent swlmmlng/bathin9, Introduction of a new source of fleas (new pets), 
poor environmental control · 

Atoplc dermatitis: 
. ,t Features: 

)l> Suspect primarily Type 1 hypersensitivity to •tnhaled' allergens combined with skin barrier defects 
;;,- Depends on underlying cause, typlcally seasonal but can be year around 
)l> Age of onset 1·3 years 
;,, Pruritlc regions: Generalised pruritus but typically axlllae, ventrum, lngulnal, perineum, face, feet, 

ears 
» Diagnosis based on e1lmlnat!on of all other causes of prurltus-parasltes, lnfecllons 

(bacteriaVfungal) food allergy 
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,. 
}> lgE serologlcal and lntradermal skin testing is used to identify which allergens to Include In 

avoidance and desensitization therapy but not to confirm diagnosis 

,t Treatment: 
}> Implement slrategies to avoid exposure to allergens Identified by lgE sero!oglcal and lntradermal 

skin testing 

> Treat secondary Infections: 

• Cephalexln 22mg/kg PO BIO for 20 days it secondary bacterial Infection 

ChtorhexldJne shampoos 
See "Malassezia dennatltls" for treatment of concurrent fungal lnfecllons 

:,.. Anti-inflammatory therapy: 

Corticosteroid topical creams and sprays for localised therapy 

Prednlsolone: 
o Short term: O.Smg/kg PO BID tapering dose 

o Long term: Intermittent low dose (e.g. 0.25 - O.Smg/kg PO twice a week) 

Cyclosporlne: 
o Smg/kg PO SID until at least 50% reduction in severity then taper 
o Therapy is lifelong: 1/3 require SID, 1/3 require EOD, 1/3 once-twice/week 

> Improve barrier function: 

Omega 3/6 fatty acids: Fish oil 100mg/kg PO SID 

Shampoo&llotlons: Oatmeal, Alpha Keri bath oil (10ml In 1 ·2L) 

Commerclal diets high In essentlal fatty acids 

> Allergen desensltization therapy aka Allergen-specific immunotherapy: 

1/3 do really good, 1/3 better, 1/3 do not respond 

Can take longer than 6 months to see effects 
Puppies/kittens with allerglc skin disease: 
./ Features: 

> Allergylestlng: Not generally recommended for dogs under 12 months old as allergy profile may 
change after 12 months 

./ Treatment: 
> Corticosteroids: Try to use sparingly - topical better than systemic 
> Omega 3/6 oils: Fish oil 100mg/kg PO SID, oil sachets 
> Anti-histamines 
> Cyclosporine: Generally, not recommended for dogs under 6 months 
> Dietary trlal: Hypoallergenic diets are generally too low in protein for growth, can supplement with 

novel protein and balanced calclum powder (e.g. 500gm of meat needs approximately 1 x 
teaspoon of balanced calcium powder - MUST check with dietician) 

Contact allergy: 
./ Features: 

> Type 4 hypersensitivity, typlcally non seasonal occurrence 
> Prurltlc regions: Ventral regions - axll!ae, ventrum, Inguinal, perineum, chin, feet 

./ Treatment: 
> Prevention of contact to with allergic source for a minimum of 2 weeks to determine relationship 
> Skin suits or boots 
> Topfcal corticosteroids 
> Cepharexln 22mg/kg PO BID for 20 days if secondary bacteria! Infection 
:,. Prednlsolone 0.5mg.lkg PO BID tapering dose ii extensive 

Food allergy: 
./ Features: 

> Type1 and 3 hypersensitivities, requires at least several months of exposure to the protein 
> Can be a cause of allerglc skin disease in dogs younger 6 months old 
:., Uncommon, non-seasonal pruritus 
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r Prurltlc regions: Axillae, ventrum, Inguinal, perineum, face, feet, ears 
> Don't always have to have gastrolntestlnal signs (vomiting and diarrhoea) 
) Poorly responsive to steroids 

./ Treatment: 

> EllmlnaUon diet for a m lnimum of 6 weeks but up to 10 weeks - e.g. HIiis Z/0®, kangaroo and 
sweet potato etc. 

> Conllrm diagnosis by rechallenge with a sfng1e proteins source for at least 2w~eks 

)> Repeat this process for all major protein types, one protein source at a time 
» Treat secondary bacterial Infections, Cephalexin 22mg/kg PO 010 if indicated 
> Long term management with a diet that does not contain the offending protein 

Urticaria and angloedema: 
./ Features: 

;,. Clinical manifestation of a cutaneous hypersensiUvlty reaction 
> Angloedema Is usually seen as swelling of the face 

> Urticaria seen as raised wheals can be localised with only few lesions or generalised with hundreds 
of leslons an over the body 

) Usually caused by vaccine or drug admlnlstralion, Insect bites, lnges!ed allergens (protelns/fo'od · 
additives), contact with plants 

) Can also be an early indication of other diseases - bacterial infections, mites {demodeX,, neoplasla 
(mast cells) · 

./ Treatment: 

> If mlld and not showing systemic signs of anaphylaxls then treal as below, but 11 showing slgiis of 
systemic involvement then I.e. Pate mucous membranes, collapse, vomltf\g and diarrhoea, · 
breathing difficultly then see "Shock and Anaph)ilaxls" 

) Cortlcosterolds: 

• Single Injection is usually enough, dexamethasone 0.2mg/kg SC/lM or prednlsotone sodium 
succlnate 2·10mg/kg IV If severe 

) Anti-histamines: 

• Slngle Injection diphenhydramlne 2mg/kg IM or chlorphenlramlne 0.5mg/kg IM 

• Can send home with a short course of oral anti-histamines ii severe for 5 days 
Dermatophytosis: 
./ Features: 

> Fungal species: Microsporum, Trlchophyton 
) Pruritlc region: Face, ears, feet or generallsed .· 

,/ Treatment: 
> Best if use a combination of topical, systemic anti environmental treatments: 

>- Topical: 

• Miconazole shampoo SID on spots or bath twice a week 

Clipping coats will remove Infected hairs tha"t act as fomltes and Improve efficacy of toptaal 
therapy 

• Must use with system le therapy 
) Systemic: 

Griseofulvin 50mg/kg/day PO divided (mlcronlzed) or 1 5mg/l<Wday PO divided 
(ultramlcronlzed) with a tatty meal 
o Not with FIV positive, pregnant or young animals 

• ltraconazole 5-10mg/kg PO SID 
)>- Environmental: 

Main source of re-Infection 

• Clean fomltes and bedding In 1:10 bleach solution 

Vacuuming and mopping (1 :100 bleach) 
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Malasaezla dermatitis: 
.I' Features: 

> Secondary to predisposing factors include allergy, kerallnfslng defects and hormonal abnonnattties 
> Prurttic regions: Ventral areas, ear and feet, perlanal, periocular, perloral areas 

./' Treatment: 

> Miconazole shampoos SID.on spots or bath twice a week 
> Systemic Infections: 

• First IJne: Ketoconazole 5-10m!}'kg/day PO SID for dogs. ltraconazole Smg,'kg PO SID for 4 
weeks for cats 

Second Hne: ltraconazole 1 Omg/kg PO SID for dogs, Fluconazole 2.5-tOmg/kg PO SID for cats 
> Concurrent bacterial infection: Cephalexin 22mglkg PO BID 

Insect/arachnid: 
./ Features: 

> Mosquito: Ulcerative crusting on nose and pinnae 
> Seasonal 

,/ Treatmenl: 
> Keep inside for 2 weeks 

> Anti-histamine: ChlorphenlramJne 4mg/kg PO BID 

};> Corticosteroids: Dexamethasone 0.2mg/kg SC+/· prednlsolone 0.5mg/kg PO BID tapering dose 
> Insect repellents: E.g. Advantix® (not In cats) 

Mites- Demodex: 

.I Fealures: 

> Localised: Usually <1 year old, focal lesions affecting face and forelegs 
» GeneralJsed: 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 resolve without treatment 

» Jf adult then MUST Investigate for underlyfng causes for generallsad adult onset demodecosls as 
can indicate underlying immunosuppresslve disease e.g. Hyperadrenocortlclsm, hypothyroid, 
lymphoma 

.I Treatment: 

> Amitraz (0,025-0.05%) washes: 

• 
• 

Weekly washes (use halt strength for <5kg) 

Ctipplng and combined use with antibacterial shampds (to remove crusts) to improve efficacy 
Side effects: Sedation, hypotensfon and sudden death 

ANTI-DOTE: Antisedan ® (atlpamezole) or Reverslne ® (yohimbine) 
}'- lvermectin (off-label): 

Dose at 300-600µg/kg PO daily, start low end at SOµg,'kg and slowly Increase dose to 300µg/kg 
by SOµg/kg every couple of days 

BEWARE toxicity can occur <600µg for any breed but Collie related breeds are more 
susceptible. Recommended to lest for ABCB1-1 gene mutation before use 

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

)l> Concurrent pyoderma MUST be treated • systemic antibiotics are Indicated for at least 4 weeks, 
can also use antimfcroblal shampoos (e.g. chlorhexldlne) 

» Avoid prednlsolone even If receiving treatment for mites- use antibiotics" to resolve concurrent 
infec!lon to redur.e clinlcar signs 

Mites - Sarcoptes: 
,.,, Features: 

)l> Highly infectious 

)l> Prurilfc regions: Face, ears, elbows, ventrum, hocks 
,.,, Treatment: 

)l> Selamectln 6mg/kg (off label): 
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• Applied toplcally every fortnight for 3 treatments 

) Amltraz (0.025-0.05%) washes: 

• Weekly washes (use half strength for <5kg) 

• Clipping and combined use With antibacterial shampoos {lo remove crusts) to lmProve efficacy 
• Side effects; Sedation, hypotension and sudden death 

• ANTI-DOTE: Antisedan ® (alipamezole) or Reversine ® (yohlmb!ne) 
) lvermectln at 200µg/kg once then 200µg/kg PO twice per week for 4 weeks 

• Beware toxicity can occur at any dose In any breed but Col11e related breedS are more 
susceptible. Recommended to test for ABCB1-1 gene mulation before use 

> Must treat all animal that are In-contact even If asymptomatic 
> Must clean/change all animal bedding and possible lomites 

Immune-mediated (pemphlgus, lupus): 
./ Features: 

> Systemic lupus: 

• Ulceration, deplgmentation, scale crusting and alopecla 

Systemic clinical signs 
) Dlscoid lupus: 

• Scale and crust and deplgmentation 

Nose only 

• Due to sunlight activation of anti-DNA anllbodies 
> Pemphlgus follaceus: 

Pustules, superflc!a1 erosions, scale and crusts 

• Facial (bridge of nose, muzzle, perlocutar, pinnae), footpads, scrotum 
> Pemphlgus erythematosus: · 

Crusting, scale, vesicles and pustules 

Face, ears and dorsum of nose 
./ Treatment: 

;., lmmunosuppressive doses prednlsolone 1 mg/kg PO BID until resolutlon, then tapering 20% every 
2 weeks while monitoring for relapse 

> Cephalexln 22mg/kg PO BID for 20 days If secondary bacterial infec:llon 
,> Long term control cBn use Azath!oprine 2mg/kg PO SID until remiss!on then 0.5mg/kg PO EOO, 

monitor for bone marrow suppression and hepatoxlcity · 
Solar dermaUtls: 

./ Treatment: 

) Excise dysplastlc sk!n 
):a- Topical steroids 
}i> 30+ sunscreen 

Neoplasla: 
./ Treatment: 

> Surgical excision +/· chemotherapy 
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Dermatology - Feline 

This chapter covers: 

./ The basic approach to common skin lesions seen In cats 

./ General diagnostic pathway 

Prurltlc Dermatitis: 
./ Diagnostic challenge: Cats are closet scratchers and lickers -difficult to delermine it have been licking 

and scratching themselves or not 
./ Causes of prurltus: Flea allergy dermatitis (60%), Fish protein allergy (30%), Atopy, feline eosinophUic 

granuloma complex, mites (~ 0%) 

Common cllnlcal presentations: 
./ Feline eoslnophlllc granuloma complex 
./ BIiateraiiy symmetrical alopecla 
./ Head and neck prurltu1 
./ Feline mlllary dermatitis 
./ Nodular lesions 

Diagnostics: 
./ See "Dermatology" for diagnostics tests: 

Feline eoslnophlltc granuloma complex: 

• Features: • Regions: 
» All responsive to corticosteroid »- Abdomen 

treatment +!· pruritlc )> Inguinal 
;:. Axilla 

Indolent ulcers (Eosinophllic > lnterdigltal spaces 
ulcer): 

> On lip from constant licking • Olfferentla\s: 
due to allergy > Neoplastic skin diseases 

Y Granulomas 
Eo11/nophlllc plaques: 

» Slngtefmulllpte red round/oval 
lesions+/· ulcerated from 
constant licking due to allergy 

)> Abdomen, groin, interdigital 
area and inner thigh 

Eoslnophlltc plaques: 
» Linear granuloma 

• DlagnosUc pathway: 
> Histology of lesions: Eoslnophl11c plaque 

• Causes: 
)> Flea allergy dermatitis 
)> Food allergy 
)> Feline alopy 
) Mosquito bite 

hypersensitivity 

)> Control predisposing factors:•Bacterla/parasites, manage wfth anti-parasitic and antibiotics 
) Start on corticosteroids 
)> Institute flea control program: Patient and all other pets, environment 
) If unresponsive to corticosteroids and flea control program 
> Institute food allergy trial (8 -10 weeks): 

• Complete response: Diagnosis = food allergy ...... confirm with re-challenge diet one every 2 
weeks 10 Identify which proteins II Is caused by . Partial or no response: Not food allergy therefore another allergy e.g. fellne atopy or Idiopathic 
eoslnophtllc granuloma complex 
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BIiateraiiy symmetrical alopecla: .. :,··· · .. ·:::-mi·· 
• Manifestations: • Differentials: • Causes: 
> Hair loss on all flanks , Psycogenlc alopecla (pruritus > Flea allergy dermaUtls 

! j with main cllnlcal signs Is unresponsive to > Food allergy 
pruritus corticosteroids) > Fellneatopy 

> Neurodermalllls (prurltus > Mosquito bite hypersensitivity. 
unresponsive to > DermatOphytosls corticoslerolds) , Idiopathic fel!ne symmetrical > Psychogenic a1opecla - pruritus 

alopecla despite corticosteroid therapy 

• Diagnostic pathway: 
)> Pertorm a skin scrape, hair pluck, woods lamp +/· culture - rule out dermatophytosls 

r: > Follow diagnostic procedure for Eoslnophillc granuloma complex 

> Ruta out hypersensitivities as it is the most common ca1,1se of bilateral symmetrical alopecla 

[] 
Head and neck prurltus: 

. ··-:: .. -_':, ;_ .- .. -~:·t\H:m 
• Manifestations: • Regions: • Causea: 
> Mild alopecla and erythema > Forehead > Parasites: 

to erosive, ulcerated or > Periauricular areas • Notoedrlc mange (NotOBdres cat,) 
crusted lesions on )> Pinnae • Otodec!lc mange (OtodectH 

r; )> Head and neck cynotls) 

• Democlecosls {Oemodex gatoVcatfJ 
> Allergies: FAD, food allergy, atopy, 

mosquito bite hypBrsensltlvity 
> Infections: Dermatophytosls • > Autoimmune: Pemphlgus fo11aceus , Psychogenic disorders 

• Diagnostic pathway: 

{; 
> History and general physical examination: Fleas, flea dirt, food history 
)> Perform a skin scrape (deep and superficlal): Miles, see "Dermatology" for treatment 
> Hair pluck and skin scrape, woods lamp and cullure·: Demiatophytosls, see "Dermatology' for 

treatment 

> Follow diagnostic pr~cedure for eoslnophllic granuloma complex 

{] Feline mlllary dermatitis: '.' 
• Manifestations: • Causes: 

C 
:,,. Eruption of crusting papu1ar > Allergles: Flea allergy dermatitis, food allergy, atopy . 

leslons > Parasites: 
• Regions: • Notoedric mange (Notoedres cat~ 
> Back, lumbar, hlndllmbs and • Otodectlc mange (.Otodectes cynotls) 

neck: - leading to alopecla, • Oemodecosis (Demodex gatof/cat~ excoriation, crusts and prurltus 
• CheyletleHosls (Cheytetfella bfake~ 

> Infections: Dennatophylosls, pyodenna 

> Nutritional disorders: Essential fatty acid deficiency 

> Idiopathic disorders 

L > Neoplasla- Mast cell tumours 

" Diagnostic pathway: 
> History and general physlcal examination: Fleas, flea dirt, food history 
> Perform a skin scrape (deep and superflclal): Mites, see "Dermatology" for treatment 

u > Hair pluck, skin scrape, woods lamp and culture: Dermatophylosls, see •oermatology• for treatment 
> Sticky tape Impressions: Pyoderma, mites, see ·oermato!ogy• for treatment 
> Follow diagnostic procedure for eoslnoph111c granuloma complex 
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Nodular lealons: 

Single nodule: Mulllple nodulu1 Nodule with drainage tracts: 

• Neoplastic • Neoplastic • Abscess (most common) 

• Sterne Inflammatory • Severe Infection • Severe bacterial Infection 
• Abscess ,. Sterile Inflammatory • Fungal Infection 

• Mycobacterfal • Foreign bodies 
• Mycobacterlal 

• Diagnostic pathway: 
> History and general physical examination: 
> Biopsy of lesion and send for hlstopathology and culture and sensi!ivity (Include mycobacterial) 

Allergies: 
./ Flea allergy dermatitis: 

> Hypersensitivity to flea saliva 
> Any age/sex 
:.,. Moderate-severe pruritus 
)> Responsive to corticosteroids and flea control program 
> Diagnosis: Clinical signs, !leas and flea dirt, response to corticosteroids and flea control 

./ Food allergy: 

> Immunological reaction to food proteins 

;.. Any age/sex but Burmese and Siamese· predisposed 

? Mild to severe prurltus, +/- gastrointestinal signs (vomiting and diarrhoea) 

> Variable response to corticosteroids 

> Diagnosis: Food etimlnatlon trial for 8 weeks (e.g. Pork, Jamb and polato, sweet potato OA Hills 
ZIC>®) 

./ Atopy: 

> Hypersensltlvlty to environmental allergens (dust miles> pollen, mould) 

» Starts 6 months to 3 years 

» Moderate to severe prurltus also+/· rhinitis, cough, dyspnoea (asthma) 

~ Dlagncsls: History, cllnlcal signs, response to corticosteroids and ell ml nation ol other allergies 
(food and flea allergy dermatitis) 

./ Mosquito bite hypersensitivity: 

» Papules, crusting, swellings on nose, pinnae and periaurlcular regions 

);lo Diagnosis: History (mosquitos), clinical signs, response to corticosteroids 

Parasites: 

./ Notoedric mange (Noloedres cat~: 
> Crusted papules on head and neck-+ front and back toes, perineum -+ excorfallons, alopecra and 

crusts 

» Diagnosis: Skin scrapings (mites/eggs) 

./ Otodectlc mange (Otodectes cynotls): 
» Otllis extema, dry waxy secretions (amber to black) 

> Crusted papules In ear canal 

> Diagnosis: Mites visuallsed with naked eye or magnification In ear canal or In wax, skin scrapings 

./ Dernodecosls (Demodex gatoVcat~: 
> Localised skln leslons on face (around ears, eyes and.chin) and neck 

> Generalised skin lesions on trunk and limbs, can indicate systemic illness 

» Alopecla, erythema, seating and crusts and prurilus 

> Diagnosis: Skin scrapings (mites/eggs), hair plucks 
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./ Cheyletlellosls (Chey/etfefla bfake~: 

> Crusted papules on back 
> Diagnosis: Skin scrapings (mites/eggs), hair pluck, flea comb and sticky tape Impressions 

Psychogenic alopecla: 
./ Pruritus despite corllcosterold therapy 

Infectious: 
./ Superllcial feline pyoderma: 

,, 

,, 

> Localised alopecla, +I- erythema, papules, pustules, erosions, ulcers and crusts 
> Primary rare in cats, usually secondary to allergies, mites, systemic disease (FHV) Or 

immunosuppresslve therapy 
> Diagnosis: Impression smears and sticky tape impressions 
Dermatophytosls (Ringworm): Mlcrosporum canls 
> Highly contagious, affects face, head, neck and llmbs +/· trunk 
> Lesions: Locatlsed or diffuse, atopecla, erythema, scaling, small crusted papules (millary 

dermatitis) 
> Diagnosis: Fungal cuHure, skin scrape and hair pluck, woods larilp (50%) 
Mycobacterlal: Mycobacteria fortuitum, chelone/, smegmatfs 
), Non-heal!ng ulcerated nodules with fistulas tracts 
), Abdominal and Inguinal regions usually 
> Diagnosis: Biopsy: Histopatho!ogy and culture and sensitivity (mycobacterlal) 

Dermatology - Feline 



Diarrhoea and Haematochezla 

This chapter covers: 
,1 General features and differentials of small and large intestinal diarrhoea 
./ Differentials for haematochezla and P,rotein rosing enteropathy 
./ Basic diagnostic pathways 
./ Empirical management of diarrhoea patients 
./ Treatment for specific conditions 

History: 
./ Duration? 

> Acule or chronic 

,1 Any weight loss, vomiting, blood In diarrhoea, lethargy? 
> Determine the severity 

./ Description of diarrhoea? 
> Determine If small or targe Intestinal, both 

./ Diet history, vaccination, dewormlng, concurrent medication? 
> Determine Iha possible cause 

Diarrhoea: 

Small lntesUnal: Large lntestJnal: 

Features: Features: 

• Increased faecal bulk/water • Small amount of faeces 
• No straining • More frequent 
• Projectlle • Painful straining 
• Melaena • Mucous 

• Not urgent • Fresh blood 

Mixed bowel: . Increased faecal bulk/water . Straining . Fresh blood . Mucous . Not urgent 
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Small fnteatlnal: .;._:.--
Acute: Chronic:. .y· 

• Ggstrglnientlnal ~IH;&Hi • ggstr9:!ntestlm1I glsea§!i 
» Diet: > Diet: 

• Indiscretion • Intolerance 

• Diet change • Hypersensitivity 
> Parasites: > 1nfectlous: 

• Hookworm, roundworms, Gfardia and • Parasites: Hookworm, roundworms, 
Coccidla Giard/a and Coccidla 

> Viruses: • Bacterlal Infection: Antibiotic responsive 

• Paivov!rus (common in dogs, rare In cats) enteropathy (SlBO), Campy/obacter, 

• Coronavirus, rotavlrus Cfostridla, Salmons/fa 

> Bacterial: • Funga~ Hlstop/asmosfsand Pythfosfs 

• . Food poisoning > lnfiltratlve: 

. Campy/obactar, E. Coll, Salmonella, • Inflammatory bowel disease 

Clostridla • Lymphanglectasla 

> Toxicity: • Neoptasla·- lymphoma, adenocarclnoma 

• Drugs (NSAID's) > Breed related enteropathy (German . Organophosphates Shepherds and Basenjls)· 

> Haemorrhagic gastroenteritis > Structural obstructions: 

• Structural obslructlons: • Foreign body/intussusceptlons 

• Foreign body • Extra·qastrolnfullnaf dlspase: 

• tntussuscept!ons »- Pancreatic disease: 

• Extrg-ga1tr2latgstlnal !'Jlse;sa; • Pancreatit!s 

» Pancreatic disease: • Exocrine pancreatic Insufficiency 

• Pancreatitls > liver/kidney disease 

• Exocrine pancreatic insufficiency > Structural obstrucllons: 

> Liver/kidney disease • Foreign body 

• Hypoadrenocortlclsm • lntussusceptions 

> lschaemlc: •: Volvulus 

• Anything lead!ng to shock or ischaemla of • Endocrine: 

the GIT e.g. Heat stroke • Hypoadrenocortlclsm 

• Hyperthyroidism (cats) 

Large lntestl.nal: 
• Infectious: 

. 

> Parasites: Whlpworm, Tritrlchomonas, Cryptosporldla 
»- Bacterial:- C/ostrldia 
> Fungal: Pythiosls, Hlstoplasmosis 

• Diet:· 

> Fibre-deficiency 

> Food Intolerance 
> Indiscretion 

• lnfHtrative: 

> Inflammatory bowel disease 
> Lymphangiectasla 
»- Neoptasla - lymphoma, adenocarcinoma) 

• Structural obstructions: 
> Foreign body 
> lntussusceptlons 

• Strictures 

Diarrhoea and Haematochezla 
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Causes of haematochezla: 

./ Inflammatory - Inflammatory bowel disease, hist!ocytlc ulcerative colitis (boxers) 

./ lnfeclious: 
> Parasites: Wh!pworm, hookworm, Giard/a 

» Bacterial: C/oslridla 
> Viral: Parvovirus 
> Fungal: Hlstoplasmosis, Pythlosls 

./ Neoplasia: 
;;i, Lymphoma 
> Adenocarclnoma 

./ Trauma and coagulopathy 

./ Haemorrhagic gastroenteritis 

./ Anal gland disorders 

All cases of dlarrhoea/haematochezla: 
Diagnostics: 

,/ General physical examination and rectal examination 
./ PCV/TP 
./ Coagulation testing If haematochezla 
..,, Faecal smears and faecal floatation: 

» Assess for parasitic causes 
> Stained: Normal bacterial population Is mixed, uniform population Is abnormal, large spore forming 

gram positive rods (clostridia - look like ·safety pins") 
> Wet preparation: Assess for mollle bacteria (shoot through the field) 

./ Giardia ELISA lest 

./ Virus testing: 
> Parvovirus/coronavlrus antigen test 

Indications for further diagnostics: 
./ Hypoproteinaemla (DOx: protein losing enteropathy/nephropathy, liver disease) 

./ Anaemia 

./ Systemic signs of illness and abdominal pain 

./ Reoccurring alter symptomatic therapy 

./ Older animal 

./ Polyphagia, steatorrhea 

./ Weight loss 

./ Palpable abdominal or rectal abnormality 

other diagnostics for chronic dlarrhoea/haematochezla: 
./ Biochemistry and haematology, urlnalysfs 
./ UP:C to rule out extra-gastro!ntestinal causes of hypoprotelnaemla 
./ Total T4: Hyperthyroidism 
./ Trypsin-like Jmmunoreactlvity: To assess for exocrine pancreatic Insufficiency 
./ FIV and FeLV 
./ Imagery: 

>I' Radiography 
;, Ultrasound +/· aspirate 

./ Serum folate: 
}> Decreased can be due to Je/unal abnonnalitles leading to malabsorpllon of folate 
, Increase can be consistent with Increased bacterial population e.g. Bacterial overgrowth 
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./ Serum cobalamln: 
) Decreased can be due to Heal abnormalities leading to malabsorptlon of coba1amfn 
» Important in feline chronic gastrolntestlnal disease as supplementatlon can Improve cllnlcal 

outcome 
,/ Endoscopy and mucosal biopsy 

./ Laparotomy and full thickness biopsy 

Treatment according to cllnlcal signs: 

Acute and not severe, syatemlcally well: .. 

• Symptomatic treatment: ,. Diet change to novel or hydrolyzed diet ,. Smaller meals of increased frequency ,. +/- Fenbendazole 50mg/kg SID for 5 days ,. +/· Antibiotics if large breed or suspecting antibiotic responsive enteropathy 

• Melronidazole 1 Omw!<g PO BID 
Acute and severe, small lnteatlnal: 
• Hospitalise: Supportive therapy, IV fluid support and IV antibiotics 
• Bowel rest (adults 24 hours, NOT In puppies) 
• Furd'ler diagnostics 

Chronic, large lntestlnal: . 
• Rectal examination: Palpate for any abnorrnalltles such as mass lesions or narrowing 
• Symptomatic treatment. 

:,. Fibre supplementation psyltlum 1-2 tablespoons per day o·r low residue diet 
> Fenbendazole SOmg/kg SID for 3 days 

• Fallure to respond try hydrolysed or novel protein diet 
• Endoscopy and biopsy 

Chronic, amall lntesUnal: 
• Failure to respond lo empirical trials: 

> Diet change lo novel or hydrolyzed diet ,. Fenbendazole 50mg/kg SID for 3 days ,. Antibiotics for 2-3 wee,ks H large breed or suspecllng antibiotic responsive enteropathy (SIBO) 

• Metronidazole 1 Omg/kg BIO OR 

• Tylosin 20mg/kg BID OR 

• Oxytetracycline l5mg/kg BID 
• Bloo"d profile: Assessment of systemic disease 
• TU: Assessment of EPI 
• Imagery and endoscopy and biopsy 

Parasitic aastro9nter1t1si 
Giard/a (Zoonotlc): 
-I' Fenbendazole SOmg/kg PO SID for 3 days 
-I' Metronldazole 20mg/kg PO BID for 1 O days (higher dose required - but beware neurologlcal signs) 
Intestinal worms: 
-I' Roundworm, Hookwonn, Whfpworm: 

;.. Fenbendazole 50mg.lkg PO SID for 3 days, off label In cats 
./ Tapewonns: 

· :> Praziquantel 3·7mg/kg PO 
> 4 times label dose for Spirometra 

Coccidla spp: 

./ 10 - 40µm In length depending on the species 
-I' Toltrazuril 20mg/kg PO SID for 2 days 

Diarrhoea and Haematochezia 
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Cryptosporldlum (Zoonotlc) (5pm In length): 
./ Can be present In low numbers normally, and may be associated with other causes of diarrhoea e.g. 

parasites (worms and Giard/a) and viruses but can contribute to the severity of the diarrhoea 
./ Most commonly In young animals 
./ Treat underlying disease process and manage symptomatically 

Campylobacter (Zoonotlc): 
./ Small, gram negative, curved rod, motile bacteria 
./ Can be present In low numbers normally, and may be associated with other causes of diarrhoea e.g. 

parasites (worms and Gfardla) and viruses but can contribute to the severity of the diarrhoea 

./ Erythromycln 1 Omg/kg PO TID for 1 to 2 weeks 

./ Tylosln 15mg/kg PO BID for 7 days 

Haemorrhagic gastroenterUIBi 
Palhophyslology: 
./ Thought to be due to either a hypersensitivity or Clostridla toxins 

./ Inflammation leads to rapid loss of fluid Into gastrolntestfnal tract leadlng to marked 
haemoconcentratlon and dehydration 

./ Associated with acute vomiting and then diarrhoea with blood, symptoms of shock 

./ Must rule out other causes of haemorrhagic vomiting and diarrhoea 

Treatment: 
., Aggressive IV fluld therapy, correction of perfusion and dehydralion deficits and electrolyte 

abnormalit!es 
., Antibiotics: Ampicllltn 22mg/kg TIO or metronidazole 10mg/kg IV BID 
., Ant!emetlc: Meloclopramlde CAI 1-2mg/kg/day IV and others 
./ Gastric protectants: Ranltldlne 2mg/kg BID, sucralfate 0.5-1gm PO TIO, proton pump Inhibitors 
./ Anaemia: Blood transfusion, see "Transfusion therapy" 

./ +I· Colto!d therapy: II hypoprotelnaemia develops either synthetic colloid or plasma transfusion 

ylral diarrhoea: 
See also 14Vlral diseases and Vaccination" 
Features: 
./ Typ!cally, In young unvacc!nated puppies 
./ Parvovrrus is a very severe debllitatlng disease, coronavlrus rs usually less severe 

Paryoylrus: 
Pathophyslology: 
v Parvovlrus targets and destroys rapidly dividing cells such as Intestinal lining and bone marrow 
./ Typically, Jn young unvacclnated dogs, but can occur in previously vaccinated animals 
./ 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. Leukopenla can help provide 
supportive evidence . 

./ Fellne panleucopenia virus: Rare in cats, use canine parvovirus test to diagnose 

./ 90% mortatlty rate wllhout treatment, 80% survival rate with aggressive management 

./ ResUient viruses, persist In the environment lot up to a months, likely to be a major source of Infection 

./ Highly contagious viruses that are spread prlmarily by ingestion of affected anlmal's faecal material: 
Diagnostics: 
./ Parvovlrus antigen ELISA 
./ PCV/TP, haematology, biochemistry 
./ Others listed above (e.g. faecal analysis) 
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Treatment: 
,; lsolatlon and barrier nursing 
,; Supportive therapy: Keep warm and quiet 
,1 Fluid therapy: Aggressive IV lluid therapy, correction of perfusion and dehydration deflCits and 

electrolyte abnormalities 
,1 Antiemetlc: Metoclopramlde CAI 1-2mg/kg/day IV, maropitant 1mg/kg SC SID for <5 days 
,1 Gastric protectants: Ranitldine 2mg/kg BID, sucralfate 0.5-1gm PO TIO, protOn pump-Inhibitors 
../ IV antibiotics: 

> Broad spectrum bactericidal 
), If not leukopenla: Cephalothln 22mg/kg IV T\D and metronldazole 10mg/kg IV BID 
> If leukopenia: Tlcarcillln 50mg/kg IV CJD 

./ Transfusions: 

> Blood it anaemia develops 
> +I- Plasma for oncotic support If hypoalbuminaemia is present 

,1 Early enteral nutrition: 

l1> Important, start If anorexic >2 days 
»- Mlcro-entera\ leading with electrolyte solutions via tube feeding (naso-0esophageal tubes) then 

progress to fOOd 
Monitoring: 

./' Temperature, pulse and respiration, hydration status OID, body weight, PCV/TP and electrolytes SID-
BID 

Prevention: 
./' Vaccination ls very effective, vaccinate all animals 
./' lsolatlon of Infected animal as they can shed virus for up to 40 days after recovery 
./' Beware the virus can remain in the environment for up to 8 months, do not allow unvaccinated animals 

access to that environment 
./' Isolation of puppies away from other unvacclnated animals at least 2 weeks after final vaccination 

./' Clean and disinfect the environment 

Prgtejn lqslng aptergpgthy (PLE)j 
Pathophyalology: 
' A cause of hypoprotelnaemia, due to a loss of protein through the gastrointestinal tract. 
./' Always see a loss of albumln but usually also globulln 

' . Diarrhoea with hypoalbumlnaemla suggests PLE bu! li)'Poalbumlnaemla wittiout diarrhoea does not· 
rule out PLE · · 

./ May lose antithrombin Ill and predispose to thromboembolism 
Caused: 
' Generally,. by chronlcgastro!ntestinal .disease such as inllammatoiyboweJ disease, neoplasla : ·. ·:: 

(lymphoma and adenocarclnoma), Infectious diseases (parasites, fungal infections), lymphangleclasja_, 
gastric ulcerations, cardiac disease (RHS). May also be caused by acute gastrolntestlnal dlsease_su.ch 
as canine haemorrhagic gastroenteritis. · · · 

Clinical signs: 
./ Weight loss 

./ +I· Diarrhoea, +/- vomiting 
» Lack of vomiting or diarrhoea does not rule out PLE 

./ +I- Abdominal or pleural effusions, peripheral oedema 
Diagnostics: 

./ Require full diagnostic work-up, Including biopsies (via endoscopy or laparotomy) and hlstopatho!cigy 
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loflamroatgry b9wel disease {IBD): 
,1 lnflammatlon of the small and large Intestine 
,1 Diagnosis Is based on biopsy and hlstopathology 
,1 Types of Inflammation: 

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

»- Large Intestine: Lymphocyttc plasmacytlc, eosinophilic, hlstfocytlc ulcerative colitis (boxers and 
French bulldogs), fibre-responsive 

./ Feline IBD Js commonly associated with chronic pancreatitis or chofangiohepatitfs 

Lymphocytlc plasmacytlc Inflammatory bowel disease: 
./ Small Intestinal: 

), Diet change to novel or hydrolysed diet: 
• Important ln cats 

) lmmunosuppressive therapy: 

Prednisolone at 1-2mg/kg PO BID until resolution, then 20% reduction every couple weeks 
o Dogs: Azathloprlna or budesonide can be used for long term control or adjunctive therapy 
o Cats: Chlorambuci1 good for long tenn but monitor for lmmunosuppresslon 

> +I· Metronidazote 10mg,'kg PO BID 
) Supplement: 

• Omega 3/6 latty acids 
Vitamin 812 injection at 250µg SC weekly or fortnightly 

./ Large Intestinal: 
> Diet change to novel or hydrolysed diet 
) II no response: 

Trial fibre supplementatlon and sulfasatazine 

Prednisolone at 1·2mg/kg PO BID until resolution, then 20% reduction every couple weeks 

Eoslnophlllc Inflammatory bowel disease: 
./ Must rule out hypersensitivity, hypereoslnophilic syndrome and parasites 
,1 lmmunosuppression therapy and novel or hydrolysed diet 

Hlsllocytlc ulcerative colitis: 
./ Usually in Boxers and French Bulldogs, associated with haematochezla 
./ Responsive to enrofloxacln 5mg/kg/day PO 6·8 weeks 
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Dysphagia and Oral Disease 

Thia chapter covers: 
./ Dysphagla cllnical features, ditlerentlals and general treatment 
./ Basic information on common oral tumours 

pyspbagla; 
Cllnlcal signs: 
./ lnappetance, weight loss, halitosis, pawing at mouth, hypersallvatlon, facial swel1lng, oral 

haemorrhage, nasal discharge 
Differentials: 
./ Dental disease: 

> Feline odontoclastic resorptive lesion (FOAL), see following pages 
»- Abscessat\on 

./ Trauma 

./ Foreign bodies 

./ Neurologlcal: 

', Cranlal nerve dysfunction: 

CN V: Trigemlnal to pharynx 
CN VII: Faclal to oral voluntary muscles 

CN XII: Hypog\ossal to tongue 
CN IX: Glossopharyngeal to pharynx 

CN X: Vagus to pharynx and oesophagus 

I" Myasthenia gravis (local) 

./ T emporomandlbular joint d!aease 

./ Fractures 

./ Masticatory muscle myosltls, see following pages 

./ Abscessatlon: 

» Oral and retrobulbar 

./ Neoplasla, see folto'wlng pages 

./ Oral ulceratlon, see following pages 

./ . Oesophageal disease 

./ Salivary gland disease, see following pages 
Diagnostics: 

./ History 

./ General physical examination: 

> Able to open and close rnouth properly 

> · Signs of systemic disease 

, Palpation of the muscles of mastication and temporomand\bular joint 

;.. Cranial nerve funcllon 

./ Oral examination (under general anaesthetic If required) 

./ Imagery: 

)> Radiology, scoping, CT, MRI 
./ Biopsy and histopathology 

./ FeLV, FIV, FHV, FCV (PCA on secretions and ELISA testing) 
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Oral ulceratton; 
Cllnlcal signs: 
./ Clln!cal signs of dysphagia 

Diagnostics: 
./ History and general physlcal examination 
./ Haematology, biochemistry and urinalysis 

./ Biopsy 

./ Feline virus testlng (PCR on secretions and ELISA testing) 

Differentials: 
.t Caustic substance Ingestion 
./ Immune mediated diseases: 

};- Systemic lupus erythematosus, vacuities, pemphigus, ulcera!lve gingivllls/stomatitls (Maltese) 

./ Inflammatory: 
> Feline eoslnophlllc granuloma complex, see following pages 

> Feline ginglvitls-slomatitls, see following pages 

./ Infectious diseases: 
» FIV, FeLV 
> FHV, FCV: Cllnlcal signs of upper respiratory tracl (sneezing and nasal discharge), also+/· ocular 

discharge 
> Fungal ( Candida sp.) 

./ Palatine ulcers: 
},- Ulcerative 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 

./ Neoplas!a, see lollow!ng pages 

./ Systemic disease: E.g. renal failure 

Mastlcatory muscfe mvosltls; 
Pathogenesis: 
./ Immune attack on the type 2M fibres present in the temporalis and masseter muscles 

./ Aggressive forms seen with OobeITT1ans and Aottweilers 

Clinical signs: 
./ Acute stage: Inflammation 

> Cllnical signs of dysphagla, paln on opening of the mouth, swelllng and pain of the masllcatory 
muscles exophthalmos 

./ Chronic stage: Fibrosis 
> Unable to open mouth, bilateral mast!catory muscle atrophy 

Diagnostics: 
./ Cllnlcal presentation 
,1 Absence of temporomandibular Joint disease 
./ Difficulty In opening the mouth under general anaesthetic 

./ Biopsy: 
> Hislopathology 

./ Positive serum 2M-antibodies 
Treatment: 
,1 lmmunosuppresslon: Prednisolone 1-2mg/kg PO BID unUI resolution, then 20% reduction every couple 

weeks 
./ Nutrition: NasoesophageaVgastrlc or oesophageal lube 
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n sanvary aland disease: 

l 1 Types: 
./ sratocele aka "salivary mucoce1e": . 

), Enlargement associated with a salivary gland due to accumulation of saliva within the surrounding 
tissue 

> Idiopathic (usually), trauma around that region 
:;;. Ranula, under the tongue 

./ Sialoadenosls: 

[. \. : ,/ 
J 

> Bilateral non-Inflammatory enlargement that Is non-palntul 
Sialoadenltls: 
, Bilateral inflammatory enlargement that is mildly painful 
:i,. Typlcatly, secondary to prolonged vomiting or regurgitation 

I '., ,/ Salivary gland necrosis: 
> BIiaterai inflammatory enlargement !hat is very painful 

1 > This condition Is particularly associated with oesophageal disease such as Sp/rocercosls 
Cllnlcal sign•: 

r.
' ./ Cllnlcal signs of dysphagia and unVbilateraJ enlargement of salivary glands 
,olagnostlcs: 
J,/ General physical examination, FNA, radiographs +/- iodine contrast 

[
-1feUne egalnophllfc aranuioma compfex; 
;Pathogenesis: 

J ./ Causes indolent ulcers on the lips or oral mucosa 

./ Unknown cause possible hypersensitivity 

I ]Diagnosis: 
:,1 Biopsy and histopathology 

J,1 +/- lntradermal skin testing, food 811mination trial 

• Treatment: 

( 
y Prednisolone 2-4mg/kg/day PO B1D until resolution, then 20% r!'!duction every 
../ Good ectoparasite control 

J,1 Food elimination trial , 

[ 
'.,Fellne gdoptoc!astlc resorptive lesion (FOAL); 
r,athogenesls: 

- ',/ Common In older cats 

./ Odontoclast cells become reactivated (cause unknown) 

[ 
y Odontoclast attack the roots of the teeth, leading to cavities BrJd glnglval h'yperplasla and pain 

flagnosls and treatment: 
'./ Visual exaryiinatlon and probing under gums 
./ Dental radfographs 

I Y Removal of all affected teeth 

· 1ellne chronfc qlnglvltl5-stOmatltls: 
Pathogenesis: 

l
-'( Immune mediated, possible callclvlrus Infection 

( Typlcally, lymphocytlc-plasmacyt!c Inflammation 
~llnlcal signs: 

./ Clinical signs of dysphagia 

{ 
r( Ulcerations of the gfnglva, buccal mucosa, tongue, pharynx 
'.,)lagnostlcs: 
}1 Biopsy and hlstopathology 
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./ Virus testing: FIV, Fel V, feline callcivirus (PCR) 

Treatment: 

,/' Dental prophylaxis 

.I' Medical management: 

> Antibiotics: 

• Cllndamycln 1 Omg/kg PO SID or 

• Metronidazole 10 mg/kg PO BID 

> Antl-lnllammatorles: 

Prednisolone 1 mg/kg PO BID 

> Pain relief: 

Oral tramado1 or buprenorphlne 

./ Whole mouth extractions(+/· canines): 

> Good success rates with mou1h extraction but if callcivlrus positive then may not do well: 

• Trial anti-viral agents if callclvlrus positive 

• Trial cyclosporine at 5mg/kg PO SID as chronic immunosuppresslve therapy 

OraJ tumours; 

Dogs: Malignant melanoma> squamous cell carcinoma> fibrosarcoma 

Cata: Squamous cell carcinoma »> flbrosarcoma 

Type: Information: 

Melanoma: • Features: 
> Highly malignant, most common ma1Jgnant oral tumour (25%) ,. Metastasis Is common 80%, sub-mandibular lymph nodes and lung ,. Arise from oral or glnglval melanocytes ,. Older middle dogs, rare ln cats 

• Treatment: 
> Surgical excision +/· intralesional chemotherapy +/- radiation therapy 

• Prognosis: 1 ·2 years if small and completely removed, but usually less 

Squamous • Features: 
cell ,. Malignant, most common oral tumour In cats (75%), second most common 
carcinoma: malignant tumour In dogs (20%) ,. If In the caudal moulh, then highly metastatic and high rate of reoccurrence ,. 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: 60% for 1 year If ln rostral mouth and good removal, if caudal mouth 

= poor due to metastatic spread 

Flbrosarcoma: • Features: 
» Malignant, third most common malignant tumour In dogs (15%) 

> Older large breed dogs ,. If in younger animal may have a higher rate of metastatic spread ,. Locally Invasive, originating from gum or hard palate 
• Treatment: 

.> Surgical resection +J. radiation therapy 

"· 
• Prognosis: 50% for 1 year 
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• Features: 
» Most common benign oral tumour 
> Older large breed dogs 

• Types: 
» Acanthomatous: Arise from the periodontal ligament, locally Invasive into bone 

and can cause dental disruption 
> Flbromatous/ossifylng: Arise from dental laminar epithelium, not very Invasive 

• Treabnent: 
» Acanthomatous: Surglcal removal with good margins if Invades bone 
> Flbromatouslosslfylng: Surgical removal, not require bone margins 

• Prognosis: Excellent 
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Ear Disease 
This chapter covers: 
./ General information about ear disease 
./ Common causes and diagnosis 
./' Treatment options for different d_iseases 

Otltls lntema/medla: 
./ Inflammation of the inner or ml~dle ear 
./ Can see signs of vestibular disease such as head tilt, nystagmus, ataxia, vomiting 
., Cranial nerve deficits e.g. Homer's, facial ne!Ve paralysis 

.I Causes: 
}i>, Potentially spread from otitls extema to media to intema, haematogenous from the nasopharynx 

via the eustachian tube 

OtlUs Externa: 
./ Primary and predisposing causes: 

> Unilateral disease: 
Foreign bodies (grass seeds) 
Tumours/cysts and nasopharyngeal polyps (cats) 

» Bilateral disease: 

Allergy: Atopy (most common cause -1/3 only have ear disease) and food allergy 
Endocrine: Hyperadrenocorticism, diabetes mellitus, hypothyroidism 

Parasites: Mites 

Other: Immune mediated (pemphigus) 

) UnVbllateral disease: 

Anatomical- stenosis of ear canals, neoplasia, hair 

Otitis media 
./ Secondary complications: 

) Infections: Bacteria and yeast 
) Canal stenosis due to chronic inflammation 

) Otitis media 

Diagnostics: 
./ History: 

) Shaking head, head tilt, scratching back of ears, rubbing ears on furniture 
./ Full dermatological and general physlcal examination - assess for predisposing causes or system 

disease: 
> Atopy: Itchy feet, ventrum, face 
) Endocrine disorders 

./ Thorough otoscopic exam 

" Earswab: 
» Cytology and staining 
) Culture and sensllivity • aerobic and anaerobic culture, results may not reflect sensltivlty to topfcal 

agents 
., Skin scrape of pinnae: 

) Assess for mites (especially demodex spp.) 

./ Other diagnostic lasts: Low allergy diet, CBC, biochemistry (systemic disease) 

./ Radlographs (olitls media): 
> Views: Open moulh, oblique, DV and lateral 
j,,, Soft tissue/fluid opacity Lui can appear normal, not as sensitive as CT 

./ CT 

Ear Dlsaasa 9: 



4 

{ 

1 Treatment: 
; cnw, Extema: -
j Treatment must Involve ellmlnatlon of underlying disease and predisposing factors 

./ If ear drum Is ruptured: 

I 
,, ,/ Avoid oll based or Irritating substances (e.g. chlorhexldlne) 
~ ./ Avoid aminoglycoside antibiotic preparations (ototoxic) 

- 1 Cleaning: 
./ Complete cleanlng especially with severe cases or olills media, under anaesthesia If un•cooperatlve 

Intact membrane: DIiute chlorhexidlne (severe cases) 

r: 
Ruptured/unsure membrane: Warm sanne 
Toplcal cleaner once or twice a week as prevention: 
> Cerumenolytics (! wax}: Dloctyl sodium sulfosucclnate, carbamlde peroxide 
» Antiseptics U Infectious organisms): Acetic acid, chlorhexfdlne 
> Astringents U moisture): lsopropyl alcohol, boric acid, salJcyllc acid 

• T real ment: 

\ 

1./ Prevention: 
: » After treating the current ear disease - prevention of otifls externa: 

J • Treatment of underlying disease e.g. Atopy 

{: 

[ 

t: 
t: 
u 
Li 

• Once to twice weekly ear flushes 

Can add 1 mg of dexamethasone per 1 Om! of topical cleaner e.g. EpJOIJc® 

Treatment duration: 

> Acute at least 2 weeks 

> Chronic at least 1 week after resolution of cllnlcal signs and negative cytology findings 

> Require recheck and cytology every 2 weeks 

T!'9atment of predisposing causes: 

> Atopy: Severe atopy can cause thickening of the outer cartllage folds leading to narrowing and 
complete closure of the external auditory meatus: 

MUST reduce the localised Inflammation and the systemic allergic disease to effectlvely treat 
the otllis extema 

Locallsed Inflammation: Short tenn: 

o Methy1prednlso~one acetate - calculate the max dos.a of and Inject Into the cartl1ag8 folds 
(spread dose around both ears) 

o Dexamethasone 0.2mg.tkg SC thE!n follow with ora"I prednJsolone on a reducing. dose· 
· Systemic atoplc disease: Long term - see "Dermatology" 

> Other: foreign body, neoplasla, food allergy, diabetes mellltus, hyperadrenocortlclsm, 
hypothyroidism etc. · 

Ruptured ear drums: 

> Cleanlng agents: 

,. 
Triz~DTA®: Use as a cleaner, pertorm 1 hour before topfcal 8.gents once a day 

Acetic acid: E.g. MalAcetic otlc® once a day 

Topical preparaUons safe tor ruptured ear drums: 

• Antibiotics: Clprofloxacln, enrolloxacln, olloxacln, tlcarclHJra, ceftazldlme: 

o E.g. Enrcfloxacln 1.5% and 5mg of dexamethasone 

Anti-fungal: Clotrlmazole, mlconazole, nystatfn 

Anti-Inflammatory: Dexamethasone 

Ear Disease 
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• 
Compounded ear formulations: 

Orugr. Formula: Vehicle: 

EnroDoxacln 20ml • Add 6ml enrofloxacin Injection 50mg/ml and • Saline or propylene glycol 
2ml 5% deX&(llethasone: • Not Methopt tears -

• Added Into 12ml vehicle precipitates 
• Final concentration - Enrofloxacln 15mg/ml • Store refrigerated 

and Dexamethasone 0.Smg/ml 

Tlmentln 6% 22ml • Add 6ml of water for injection to 3.1 g of • Saline or propylene glycol 
tlmentln • Last 1 month wHh saline 

• Divide into 3 syringes (2.5ml each) • • Store refrigerated 
freeze two syringes (lasts for 3 months) 

• Add one syringe Into 17mls of saline and 
add 2.5ml of 5% dexamethasone 

• FJnal concentration of Tfcarcillfn 6% 
Dexamethasone 0.Smg/ml 

Infection; Cleaning: Topical: Sy1temlc: 

Veaat: • Lactic and sallcylic • Combination of cort!costerold I • Not usually required 
acid or acetic acid antifungal • Dogs: Ketoconazole 10-20 
preparations: • Anllfungals: mWk:gtday PO up to 6 
> BID for 7 days > Miconazole, clotrlmaiole weeks 
> Maintenance • • Cats: ltraconazole 10mg/kg 

twice a week • Administer: PO SID up to 6 weeks 

> 0,3mVear BID for <10kg 
> 0.5mVear BID for ::,,30kg 

Cocci Intact ear drum: • Combination corticosteroid I • H severe or extends to 
baclerfa: • Lactic & salicylic acid: antibiotic pinna: 

) BJD for 14 days • Intact ear drums: • Cephalexln 22 mg/kg PO 
> E.g. Polymyxin B BID 

Ruptured ear drum: • Ruptured ear drums: 

• TrlzEDTA®: > ·see above or safe drugs 

> Use as a cleaner· and compounded 

perform 1 hour formulatfons • Enrofloxacln 

before topical and dexamethasone SID 

agents SID, safe 
for ruptured ear • Adminisler: 
drums > 0.3mVear BID for <10kg 

> 0.5mVear BID for >30kg 
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j lnfecUon; Cleaning: 

Aoc1 bacteria: Intact eardrum: 
• Recommend • Lactic & sallcylfc acid: 
~ culture and > BID for 14 days 
! sensitivity 

Ruptured ear drum: , 

• TrizEDTA®: 
> Use as a cleaner -

' perform 1 hour 
before topical 
agents SJD, safe 
for ruptured ear 

' 
drums 

' 
j 

Mixed: Intact ear drum: 
-1 Treat In order: • Acetic acid: 

:> 1st rods > SID for 7 days 
J), 2nd cocci 
> 3rd yeast Ruptured ear drum: 

1 
• Acetic acid: 

» SID for 7 days 

j • TrJzEDTA®: 
)> Use as a cleaner -

perform 1 hour 
-"'l before topical 

agents SID, safe 
) for ruptured ear 

drums ' 

[] 
" 

'JraslUc: • Treat all In contact 
1. iMlles • 3-4wks to cover Ille 
• Otodectes cycle 

cyanolls 

[: 

L 
u 

Toplcol: 

• Combination corticosteroid I 
antibiotic 

• Intact ear drums: 
> E.g. Polymyxln B 

• Either Intact/ruptured ear 
drums: 
» See above for safe drugs 

and compounded 
formulations - Enrofloxacln 
and dexamethasone SID 

• Administer: 
> 0.3mVear BIO for <10kg 
> 0.5ml/ear BID for >30kg 

• Second Una: 
> Based on C&S: Note 

concentrations within ear 
canal are higher than serum 

• Treat as above, but In order of 
pathogenlclty: 
» 1-' rods 
)> 2nd cocci 
)> 3royeast 

• Cocci and yeast infections can 
be covered with an antibiotic/ 
antlfungal preparation 

• Can alternate treatments 
- treat bacteria in AM and 
yeast In PM 

• Either Intact/ruptured ear 
drums: 
)> See above for sale _drugs 

and compounded 
fonnulatlons - Enrofloxacin 
and dexamethasohe SID 

• Topical pyrethrins BJD for 7 
days then off for 7 days then 
again for 7 days 

• Oft label products/uses: 
> lvermeclln 300µgl1<:g PO/SC 

weekly for 3 weeks OR 
Frontl!ne® 1-2 drop~ Into ear 
fortnightly 

Ear Disease 
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SyatemloL·; . :- . ~ 

• Based on culture and 
sensitivity 

• Empirical: Amoxlclllln 
clavulanlc acid 251Tlg/kg PO 
BID . · 

• Treat as above, but In order 
of pathogenlclty: 
> 111 rods 
> 2nd co.eel 
> aroyeast 

• Spot on antlparasiUo: 
> Advocate ® / Revolutlon 

® every 2 weeks for 6 
weeks 

w 
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, 
Otltff medlaflntema: 
Cllnlcal signs: 

./ Intermittent head tilt, otorrhea, head shaking, pain on opening mouth, pain on touching ear 

..., Vestibular disease (head tllt, nystagmus, ataxia, vomiting) and cranial nerve deficits e.g. Homer's, 
facial nerve palsy 

Causes: 
./ Extension of otltls extema: Present In 50% of chronic otltls externa 
./ Occasionally ascending Infection via the eustachlan tube 
./ Iatrogenic causes 
./ Nasopharyngea1 polyps 
./ Neoplasla of the middle ear 
Diagnosis: 

./' Otoscope examination of ear drum - shape (bulging outward), colour (should be transparent) 

./ Myringotomy: 
> Must clean ear canal completely 

> Alm for caudoventral quadrant using a 22-gauge spinal needle, aspirate middle ear contents 
> Send contents for cytology, culture and sensitivity 

./ Survey radlographs: Increased opacity and lysis of the tympanlc bullae, but poor sensitivity 

./ CT and MAI: Best 
Treatment: 

./ Topical preparations {water based - not ointments), based on cytology and culture and sensitivity 

./ Systemic antibiotics for 6-8 weeks: 

» Amoxicillln clavulanic acid 25mg/kg PO BID - good first choice 
» Enrofloxacln 5mg/kg PO SJD 

./ Systemic antifungal drugs for 4-6 weeks: 
:,.. Ketoconazole 10-20mg/kg/day PO 

» Jtraconazole 5mg/kg PO SID for dogs, 10mg/kg PO SID for cats. 

Surgical treatment options and Indications: 
./ Lateral wall resection of the vertical canal: 

);a> When diseases of the external ear canal where the medial wall changes are reversible and the 
horizontal canal show no change 

:.,. Tumours of the lateral vertlcal canal 

> To improve aeration of the horizontal canal and mfddle ear 
:.,. To improve ease of medication 

> Aeoccurrence of ear disease In 70% of patients 
./ Vertical canal eblatlon: 

> Relapsing and non-responsive patlenls 
» Recurrent otltls extema/medla or neoptasla 

» Only after etrmfnatlon of underlying disease and predisposing causes and med!cal therapy based 
on culture and sensl!Mty for at least 6 weeks and elimlnatfon of olllls media 

> Extensive Irreversible pathological changes: calcified/ulcerated/narrow canals, osteomyeli!Js of 
tympanlc bullae 

./ Total ear canal ablation: 
};,, Severe trauma of the ear 
» Horlzontal canal or butla neop!asfa 
> Persistent otltls media OR unable to medicate 
:.,. Irreversible hyperplasia of canal 
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This chapter covers: 
./ How to collect and store samples 

./ Interpretation of the samples 

./ Common differentials 

Sample collection: 

Effusions 

./ Collect sample inlo a EDTA, serum or sterile tube 

./ Make smear and slaln-+ microscope: 
), Inflammatory, neoplastic, non-Inflammatory/neoplastic, bacteria other 

./ Assess: 
;, PCV/TP - compare to blood 
ll> Glucose - compare to blood glucose 

,/ Send away for culture and cytology (smears) 

Type ot effusion and features: 
ti' Note: If sample is turbid, spin it down in a PCV lube to get a more accurate protein concentration 

Effusion: I Protein Concentration (g/1): I Total Nuciealad Cell eoun1,<' 
Tmn!'nu;fate I <25(<1.010) I <1.5x10' . Formed by passive process - low oncotic pressure 

• Fluid is clear to pale straw coloured 
• Can have low numbers of mesothelial and inflammatory cells, macrophages and neutrophlls 

Modlfl!St transydat1: I 25-50 (1,010-1,030) I 1-sx10' . More chronic process - increased hydrostatic pressure or increased capillary/lymphatic permeabillty . Fluid is yellowish, +/- blood tinged, sllghtly turbid . High protein concentration compared to lransudate 
• Can have low numbers of mesothel/al and Inflammatory ceUs, macrophages and neutrophlls 

Exysiatgi I > so (>1.018) I >5x10' 

• Due to inflammatory pro9ess, leading lo compromise of blood vessel integrity 

• Fluid Is turbid to cloudy, yellow, white, red 
> Non-septic: .. 

• Non-degenerate neutrophlls and activated mesothellal c_ells predominate 

•· Non-Infectious cause ,, Septic: 

• Degenerate neutrophils predominate: Nuclear swelling and pale staining .. 

• Intracellular or extracelluar microorganisms 

• Culture and sensitMty: Aerobic and anaerobic 

• Abdomlnal fluid [glucose]< serum [glucose) 

• Abdominal fluid [lactate]> serum [lactate] . 

Chyle: I Variable protein concentration I . Opaque to pink . Rupture or obstruction of lymphatic flow (neoplasla, traumatic, Idiopathic) or secondary to heart failure 
(especlally Jn cats) . Pseudocyle (usually formed by lymphoma) . Fluid {TAG] > serum [TAG] . Large number of lymphocytes and olher Jnflammalory cells 

Effusions 
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ttaemorrhgglc; I Usually> 30 (>1.018) I 
• Usually caused by trauma, neoptasla, coagulopathies 
• True haemorrhagic i.e. not Iatrogenic: 

» Should not see platelets or erythophagocytosls on smears and sample should not clot 
• Time frame: 
> Assess history 
> Compare fluid PCV/TP to peripheral PCV/TP: 

• If PCV/TP ts slmllar = recent bleed, lf PCV is low and TP normal = chronic 
• If PCV is increasing or is hlgh8r than peripheral, !hen active bleeding 

> Presence of erythrophagocytosls = chronic 

Other: I Variable I 
• BIie: 
> Green-black tinged fluid 
> Presence of bile pigments 
> Abdominal fluld [billrubln) > serum [blllrubln), and greater than two times higher 

• Urlna: 
> Abdominal fluid [creatinlne] and (K+] > serum [creaUnine] and (K+J 
> Perform radiographs, contrast excretory urogram, retrograde urethrography 

• Causes of effusions: 

Pleural: Abdomlnal: 
• Reduced oncotlc pressure e.g. • Reduced oncotic pressure e.g. 

Transudates: 
hypoproteinaemia (albumin <15gm/L) hypoproteinaemla (albumin <15gm/L) 
> PLN, PLE, liver disease » PLN, PLE, liver disease 

• Excess JV fluids (cats) 

• Increased caplllary hydrostatic pressure • Increased capillary hydrostatic pressure: 
e.g. RHS CHF, LHS CHF (cats), e.g. Portal hypertension: pre/intra/post• 
perlcardlal disease hepatic. AHS CHF 

Modlffed 
• Diaphragmatic hernia • Increased permeabiUty of vessels (blood 

tranaudate: • Neoplasia and lymphatlcs) e.g. FIP 

• Lymphatic obstruction e.g. neoplasla, 
diaphragmatic hernia, abscess 

• Increased permeability of vessels (blood 
and lymphatics) e.g. FIP 

• Inflammation: FIP (can have high • Neoprasra 
Non-septic gJobulJns), liver disease, lung torsion, • Inflammation: Bile (Increased [blllrubln] 
Exudate: hemra compared to serum), FJP, pancrP.atitJs, 

• Neoplasla torsion, uroabdomen 

• Ruptured abscess, foreign body • Ruptured abscess (splenlc, hepatic, urinary, 
Septic inhatatfon, penetrating thoracic Injury, prostatic), foreign body perforation, 

Exudate: severe pulmonary Infection (especfally penetrating in/ury, bowel rupture 
fungal), oesophageal perforation 

See also Pleural Effusion In "Respiratory Disease" 
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l 1 Electrolytes and Blood Gas 
j Thia chapter covers: 

,1 Differentials for changes in electrolytes and blood gas parameters 

"1---------------------.,,,..,,..,.,......,,,,.-= :1u: Sodium \. ·:·rI 

INCREASED: 
• Loss of low-Na+ (hypotonlc) fluid: 
~> Diuresis: Drugs (frusemlde, corticosteroids, 

1 mannltol}, diabetes meHitus (osmotic), post 
; obstructive {/ow USG) 
;i;,. GIT losses: Vomiting and diarrhoea (high USG'} 

- ,};> Renal failure (acute or chronic) (low USG) 

I.
i> Bum Injuries and third space losses (peritonitis 
.i and pancreatHls) (high USG) 

• Loss of free water: 
> Diabetes lnsJpldus (low USG) 

[
:·'.> Panting (heat stroke, pyrexla, exercise, seizures) 
!), Reduced water Intake 

-"Increased Na+ retention: 
» Primary hyperaldosteronism (Conn's syndrome} 

[

·1), Excessive Na+ from IV fluld or bicarbonate 
l therapy, sodium phosphate enemas 

_,Jngesllon of hlgh Na+ foods/water 

• Cllnlcal signs: {due to shrinking of brain): 

[ 

' •. :.Weakness, lethargy, ataxia, seizures, stupor coma 
'MIid: <160 

~..iSev9re (Neurological CSx): > 170 

[

'11,See "fluld therapy" for how to correct 

:+: Potassium 

!~CREASED: 
' • Reduced excretion: 

fl> Obstructive/rupture uropathy (FLUTD, urolith, 
stricture) (azotaemla, anuria) 

ii:,,. Renal failure (anuric or otlguria) (azotaem/a) 
• Hypoadrenocortlclsm (! Na+ can be norma~ (rule 
, out whlpwonn and renal disease) 
I Redistribution (ICF to ECF): 

J> Crush Injury (1 CK) 
» Acidosis U pHJ - commonly metabollc acidosis 
> ThrombocytOs!s (l CK) 

[ 

1 Artefact: 
__ ;> Haemotysed sample 
"> Very high wee 
» Thrombocytosls 

' : Cllnlcal signs: Weakness, collapse, flaccid 
)paralysls, arrhythmia, bradyarrhythmias 
• ,MIid: >5.5 
• Moderate: >6.5 
~Severe: >9 
I 

)See "Fluld therapy" for how to correct 

DECREASED: 
• Hypoadrenocorticlsm (+/· t K+) (rule out whlpwortri) 
• Vomiting/diarrhoea 
• Renal failure (Azotaem/a) 
• Over hydration - IV fluid diuresis 
• Water retention: 
> Heart failure 
> Effusions (pleural and abdominal fluld) 

• Artefact: Hyperlipldaemla, hyperprotelnaemla, 
hyperglycaemia 

, 
• Cllnlcal signs: (due toswe111ng of the brain): 

Lethargy, seizures, coma 
• MIid: <140 (<150 cats) 
• Severe (Neurotoglc:al CSx): <110- 120 

• See "Flu Id therapy" for how to correct 

. ,' . ·, _.:. _i·,d 

DECREASED: 
• Persistent loss of hlgh·K+ fluld 
• Dlarrfloe, and vomiting 
• Diuresis (Frusemfde, IV fluids /Ow In K+) 
• Insulin therapy (shifts into cEllls) 
• Renal failure (polyurlc • t excretf_on) - (Azotaemfa, ! . 

USG) 
• Chronic anorexia 
• Burmese polymyopathy (f CK due to myopathy) 
• Metabolic alkatosls (dfuretfcs, vomiting, lfver 

disease, bicarbonate therapy) 

• Cllnlcal signs: Weakness, lethargy, anorexia, 
PU/PD, vomiting, neckventroflexlon (cats), 
crouched gElit 

• Mlld:3-3.5 
• Moderate: 2.5 - 3 
• Severe: <2.5 

• See "Fluid therapy" for_ how to correct I 
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Cl-: Chloride 

INCREASED: DECREASED: 
• Acidosis/ hypematraemla • Alkalosls / hyponatraemia 

HCO,-: Blcarbonat, 

INCREASED: Metabollc alkalosle DECREASED: Metabolic acidosis 
• Vomltlng: Pyloric obstruction (loss of H+} • Diarrhoea 
• t Na+ or i Cl- or i K+ • Vomiting: Duodenal reflux 
• Hepatic Insufficiency • Polyurlc disorders 
• HC03- or bicarbonate precursor containing fluid • Renal failure (loss of HC03-) 

therapy • Diabetes Melutus - DKA 
• Diuretics: Furosemlde • Increased slrong acids: lactate/ketone bodies 
• Compensatory to hypercapnla • Compensatory to hypocapnla 

• See "fluid therapy" for how to correct • See "Fluld therapy" for how to correct 

PC02 (art/venous}: 
• Measure of alveolar ventilatfon 

INCREASED: Respiratory acidosis DECREASED: Respiratory alkalosls 
• Hypoventllatron • Hyperventilation 
• Stress, panting • Hypotenslon 
• Rebreathing {t dead space) • Fever 
• Neuromuscular disease • Sepsis 
• Airway disease • ExcitemenVexerclse 
• Compensatory to metabolic atkatosis • Pain 

• Pulmonary thromboembolism 
• Compensatory to metabolic acidosis 

PO a (art/venous): 
• Measure of alveolar to arterial gas exchange: 

INCREASED: DECREASED: 
• Pneumonia 
• Pulmonary oedema/ fibrosis 
• Sedation 
• Muscle weakness: Diaphragm weakness -

neurological or toxic (botulism, tetanus, tick 
paralysis/ myasthenla gravis) 

Anion Gap: 
• Cations: (Na+, K+, Ca++, Mg++) 
• Anions: (Cl~, HC03·, albumin., organic acids", SO/, HP04-") 

• anions that contribute 10 the anion gap 

INCREASED: DECREASED: 
• Increase In anions • Increase In cations (e.g. hyparcalcaemla) 
• Lactic acidosis • Haamodllutlon 
• Ketoacidosis • Hypoalbumlnaemfa 
• Renal Insufficiency: r phosphate and sulphate 
• Toxicities: Ethylene glycol, salfcylate 
• Rhabdomyolysls 
• Hyperalbuminaemla 

pH [H+ lon)1 

INCREASED: DECREASED: 
• r pH = Alkalemla • l pH = Acldemla 
• Respiratory or metabolic alkalosis • Respiratory or metabolic acidosis 

• See "fluld Therapy" for treaitment 
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n Endocrine Disease 

• Thia chapter covers: 

r 
1 ./ The common endocrine diseases seen In dogs and cats 

~ ./ General information, diagnostic and treatment options 

• Common endocrine dlffases: I : ./ Diabetes mellltus 
,/ Diabetes ketoacidosls 
,/ Hyperthyroidism 
,/ Hypothyroidism 

I: 
,/ Hyperadrenocortlcism 
,/ Hypoadrenocortlclsm 

Diabetes melUtUSi 
• History: 

1
1 ./ Obese animal with recent weight toss 
~ ./ Drinking more water and excessively hungry 

• Pathophyslology: 

l. 
~ ,/ Type I diabetes mellltus DR Insulin dependent: 
. ), No insulin secretion due to pancreatic beta cell destruction 
J > Immune destruction of !3-celts, islet cell hypoplasla, pancreatic destruction 

r .Dogs: Almost always type 1 diabetes mellitus 

l. 
', -./ Type II diabetes mellltus OR non~lnsufln dependant: 

.» \ Resistance to insulin due to diabetogenlc honnones (e.g. steroids/hyperadrenocorticlsm, 
'progesterone) or obesity (cats) 

[ 
1J 

» Cats: More like type 2 dlabeles mellitus but H prolonged hyperglycaemia, glucose toxicity causes 
Irreversible destruction of pancreatic cells ends up Ilka type 1: 

• Obesity Is a significant risk factor, stress hyperglycaemia compllcates diagnosis and 
management 

:,.. If diabetes persists attar pregnancy, then more likely to be type 1 
Risk and precipitating factors: 

[ 
1 ./ Drugs: Corticosteroids, progestogens (should spey Intact females as progesterone makes 
1 management of diabetes meltitus difficult- Increases Insulin resistance) 

_j >I' Obesity, pancreatitis, hyperadrenocortlclsm 

l 
, Cllnlcal signs: . 

_ >I' Polyurla, polydlpsla, polyphagia, weight loss, lethargy, cataracts and hepalomegaly 
) ./ Cats can ~evelop diabetic neuropathy seen as hlndlimb weakness. 

1
1 Diagnosis: 

_ . ./ Blood glucose (>14mmoVL or >250mg/d1 = suggestive): See "Biochemistry" for other differentials: 
J »- Dogs: Measured on at least two occasions after a period of fasting (>B hours) . 

,.. Cats: 

Stress hyperglycaemia rarely exceeds >16mmoVL or 290mg/dl 

If concurrent glucosurla and conslstently high blood glucose (remains > 16mmoVL or >290m9'dl 
with repeated measurements) over an 8 hour period, the highly likely to be diabetes 

Serum fructosamlne can help differentiate between stress hyperglycaemia and diabetes 
Urinalysis: 

J., Glycosuria: Exceeds renal threshold (> 12mmol/L or 21 olTigtdl) 

Fancon\ syndrome (glucosuria without hyperglycaemia) 
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" 
> Evidence of urinary tract infections 

), Ketonurla 

./ Serum fructosamine: 
;. Mean blood glucose concentrations for the last 2 - 3 weeks 
> Useful In the diagnosis In cats, rarely needed in dogs 

»- Not affected by slress hyperglycaemia 
» >350µmoVL then Indicates persistent hyperglycaemia 

./ Biochemistry: 
> f ALP and ALT (hepatlc lipldosfs) 
>, Hypercholesterolaemla and hyperllpidaemia, hypertriglycerldaemla 

;. +/· Ketonaemla 

./ Ultrasound: 
;. For anrmals presenting with concurrent signs of systemic Illness • took for pancreatitls, 

cho1angiohepatltls, hepatic lipidosls 

Canine non•keJotic diabetes me!lltuai 
Treatment: 
./ Insulin therapy: 

» Use Intermediate acting or Lente lnsulln e.g. Canlnsulln QD 

}> Only if healthy and eating 

l> Offer food before admlnlslerlng Insulin Injection 
:.- Dose depends on blood glucose: 

• Caninsulin®: 
o Peak effect within 4 hours, duration approximately B hours 
o If >20mmoVL or >360mg/gl start on O.SU/kg 
o If c::20mmol/L or c::360mg/gl start on 0.25U/kg lWICE a day 

• Human intermediate acting insuUn: 0.3·0.SU/kg TWICE a day 
» Perform a blood glucose curve for the first 12 hours after commencing treatment (samples taken 

every 2 hours) 

;;. If hypoglycaemia occurs c::8mmol/L or if <16mmoVL when due for next dose, reduce insulin dose 
before sending home 

};> Next blood glucose curve 7 - 10 days 
» DO NOT GIVE IF: 

• If not sure ii Injection went In or missed one, wait until next dose is due 
• If dog does not seem right 

.f' Diet: 
11> lnlUally anything palatable and complete and balanced, later avoid soft moist foods as can cause 

severe post·prandlal hyperglycaemia 

> Alm for high fibre and complex carbohydrate diet (e.g. Hill's diets), can blunt post-prandial 
hyperglycaemfa 

» Feed half the dally Intake twice day coinciding with rnsutln Injections: 

Thin dogs: Avoid further weight loss as starvation Increases ketone producllon 

• Non-obese: Diet that pet wm eat reliably to keep calorle Intake constant 

Obese: Reduce Intake to 60% of requirement (of Ideal body weight) 
);> If not eating do not give Insulin Injection, If only parlia11y eating adjust dose according to how much 

was eaten, e.g. if only ate hall its normal amount of food give half ils nonnal dose of insulin 
./ Exercise: 

, Only after stabilised 
, Regular exercise (same time each day), start low Intensity and shorl duration and gradually 

Increase over couple weeks while monitoring for signs of hypoglycaemla (behaviour changes, 
weakness, seizures) 
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> May need to reduce amount of Insulin given 

» Avoid exercise 6-8 hours after insulin Injections (prone to hypoglycaemia) 
Monitoring: 
./ Indications of adequate control: 

> Resolution of clinical signs can be used es a primary Indicator of adequacy of glycaemlc control: 
• Reduction In clinical signs: Polyuria and polydipsia, polyphagla, cessation of weight loss 

> 24 hour water Intake <60mVkg/day -

> Glucosuria but no ketones, if no glucosurla then could be hypogtycaemJc 
.t Monitoring at home: 

:;. Owners can use a dipstick to measure urine glucose and ketones 
, Blood glucose monitoring with a glucometer 
> Measurement of the amount of water drank per day 

> Monitoring of re-emergence of clJnlcal signs such as polyuria and polydlpsla, polyphagla and 
lethargy 

./ Monitoring at cllnlc: 
, Evaluations performed fortnightly: 

• Stable control can take 1-2 months to establish 

• Any changes made after a glucose curve require a repeat curve performed 1 week later 
, Blood glucose curve (gold standard): 

Collect Initial pre-Insulin sample, feed normal type and amount of food, administer tnsulJn once 
eaten · 

Measurement of blood glucose concentrations every 2 hours for 12 hours 

• Aim of blood glucose curve Is to identify: 
o Pre-insulin blood glucose 
o Lowest blood glucose reading= NADIR 

o Time of when NADIR occurs= time of peak effect 
o Duration of Insulin action 

• Aim for: 

o NADIR to occur between 4-8 hours post Insulin and to be between 6-8mmol/L or 110-
140mgldl 

./ Indications tor adJu,stlng Insulin dosage: 

, NADIR< 5mmoVL or 90mg/dl, need dose reduction 

> NADIR > 8mmoVL or 140mg/gl, need dose lncreas~ . 

~ Blood glucose at time of next dosage <10mmoVL or <180mg/dl, need dose reduction · 
> If pre-Insulin >25mmoVL or 450mg/dl OR If poor respOnse to insulin and current dose > 1.5U/kg ~ 

MUST assess for causes of lnsulln resistance see below · 
> Short duration of effect 

• For example, blood glucose concentrations are only within 6-BmmoVL or 110-140mg/dl for · 
short duration then rapid Increase after, consider a change to longer acting Insulin (or 
administer BID~ not already) 

l> Prolonged effect: Change to shorter acting insulin 
), If having difficultly stablllslng, then refer to p[oduct manual for troyb!e;shootlng tf Pl 

./ Fructosamlne: · 

> Performed every 4 months 
> Good glycaemlc control = ... 40QµmoVL 
), Poor control = >500µmoVL 

"./ Indications for Investigation: 

» Persistent polyurla, polydlpsia, polyphagla, weight loss, ketonuria, post-Insulin weakness, altered 
behaviour, seizures 

Insulin resistance: 

./ Suspect H > 1.SU/kg and pre-Insulin >25mmoVL or 450mg/dl 

./ If see hyperglycaemia MUST rule out somoygl effect from recent hypoglycaemra 
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./ Reasons for Insulin resistance/antagonism: 
) Corticosteroids administration, hyperadrenocorticism, pregnancy, obesity, systemic 

illness/concurrent disease, insulln anti-bodies (rare) 
./ After resolving the cause of the insulin resistance MUST carefully monitor blood concentrations 

carefully as will need to reduce Insulin dose 
Compllcatlona: 

./ Cataracts, usually due to poor contrOI, occurs within 2 years (-50%) 

./ Seizure/coma (lnsul!n overdose) 

./ Anaemia and haemoglobinaemla 
,/ Severe hypophosphataemla 

v Urinary tracl Jnleclions: Perfonn a urinalysis and sediment exam (bacteria, neutrophils etc.) 
Female non•desexed doga with diabetes mellltus: 

,/ Progesterone (when in season/pregnant) causes increased Insulin resistance, develop symptoms of 
diabetes when in season 

,/ Control diabetes firs! then desex before next season, achieving control can be very difflcult 
,/ Predisposed to urinary tract infections, perform urine cultures regularly 
,/ Diabetes may resolve once desexed 

Fellne DOD·ketotlc diabetes mellltus: 
Insulin therapy: 

./ Treatment using long acting Lanius: Glargine "' Synthetic insulin -very long.acting (very low pH) 

./ Conservattve insulin therapy: 

) If blood glucose >20mmol/L or >360mg/gl ..... 0.5U/kg of 'ideal body weight' BID 
) lf blood glucose <20mmol/L or <360mg/g1 ..... 0.25U/kg of 'ideal body weight' BID 

,/ Post-lnsulln monitoring: 

~ Perfonn 12 hour glucose curves for first 3 days sampling every 4 hours: 

0 hours (before momlng lnsutJn) then every 4 hours 
) DO NOT Increase dose for the first week: 

• Little decrease in [blood glucose] in first 3 days but don't increase dose 
) Decrease dose and treat If biochemical or clinlcal hypoglycaemia occurs 
) Recheck at 1, 2, 3 and 4 weeks after the cat is sent home, and then as required 

Diet and exercise: 

,/ Obesity and Inactivity are significant risk factors for diabetes 
,/ Palatable and nutritionally balanced- high protein, low carbohydrate (e.g. Hills mid, fresh meat) 

,/ Don't need to co-ordinate food and Insulin ....... Cats don't have significant postprandial hyperglycaemia 
./ Feed ad lib until weight loss stops then restrict if obese and start to lose weight: 

» Reduce Intake to 70% of requirement for animal's ideal body weight 
) Reduce by only 1-2% of body weight per week, monitor weight once a fortnight 
» If too rapid, can cause hepatic Upldosrs and liver failure 

./ Regular exerclse (may need to reduce amount of insulin given} 
Monitoring: 
./ Waler Intake (better than urine glucose}: 

) Dry food -60ml/kg.tday, wet food -10mVkg.tday if well controlled, otherwise still hyperglycaemlc 
,/ Urine glucose: Well controlled cats should almost always be O or 1+ for urine glucose: 

) 2+ or greater, may require a dose Increase 
;;.. Glarglne, long action therefore minimal periods when blood glucose >16mmoVL or 290mg/dl In cats 

treated for >2·3 weeks 
./ Fructosamlne: Maintain <400µmol/L 
./ Clinical signs: 

) Poor control: Polyurla, potydlpsfa, polyphagfa and loss of body weight 
>' Episodic weakness/ataxia: 
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Could be hypoglycaemla caused by lnsu!Jn overdose 

Beware as hypoglycaemia can be fatal 
;. Somogyi effect: 

Rebound hyperglycaemia due adrenalin release during hypoglycaemia 
Especially with higher doses of non-g!argine insulin 

Adjusting Insulin dosage: 

Blood Glucose Parameter: lnsulln Dose: 

Pre-insulin >20mmoVL or 360mg/dt Increase by 0.5U 

Pre-insulin 15-20mmoVL or 270-360mg.ldl Same 
&Jor 
Nadir 7-9mmot/L or 130-160mg/dl 

Pre-insulin 12-14mmol/L or 215-250mg/dl Reduce by O.SU 

Pre-insulin <12mmoL/Lor 215mg/dJ Withhold and check for remission 

Nadir 5-7mmot/L or 90-12Dmg/dl Reduce by 0.5U 

Nadir <5mmoVL 90mg/dl Reduce by 1U 

Clinical hypoglycaemia Reduce by 50% 

Diabetic remission: 

./ >75% remission rate for Gtargine + low-carbohydrate diet {c.f. 30% remission rate with other Insulins) 
-I' Need 1-3 months of good g1ycaemic control{< 5-9mmoVL or 90-120mWdl) 

-I' j3 cells recover from glucose toxicity and produce own insulin -+ more likely if steroids/progestogens ·1n 
previous 3 months 

-I' Is cat in remission??; 

;... After minimum 2 weeks insulin with blood glucose consistently <10mmoVL or 180mg/dl 
;;. II pre-insulin BG <10mmoVL or <180mg/dl, wilhhold insulin and perform 12 hour glucose curve · 
:.- II at next dosing lime: 

Blood glucose >12mmoVL or >220mg/gl then give 1 U BID insulin 

• Blood gluc'ose <12mmoVL or <220mg/g1, stop insulin and discharge with a follow-up visit In 1 
week 

-I' Is cat in coming out of remission??: 

;,. Polyuria, polydlpsia, poor body condition (below id8al level) 
;.. Urine ketones, is always an abnormal finding 

Diabetes ketoacldosfs (OKA}: 

Pathophyslology: 

-I' Lack of Insulin {either absolute lack or relative due to increased resistance) lef!.dS to Increased lipOlySrs 
releasing free fatty acids from adipose !issue. These are converted lo ketones. Excessive production· 
of ketones results in a metabolic acidosis or ketoacldosis 

-I' Typically, this Is precipitated by an underlying disease that Increases the production of stress_ 
hormones which Increase Insulin resistance 

Cllnlcal signs: 

-1' Diabetes me/lJtus: Polyuria, polydipsia, polyphagia, weight loss, lelhargy 
-I' Diabetic ketoscldosls (OKA): Lethargy, vomiting, anorexia, severity depends on degree of metabolic 

acidosis and nature of concurrent disease 
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Diagnosis: 

./ Must Investigate for precipitating factors 

./ Diagnosis = hyperglycaemia, glucosuria, ketonuria, and metabolfc acidosis 
;;.. Diabetes Mellitus: Blood glucose (persistent fasllng >14mmoVL or >250mg/dl) and g1ucosuria 

./ Urinalysis and dipstick: 

},> Must perform urinalysis and culture and sensitivity to investigate concurrent disease 
:,.. Urine specific gravity - ii low with azolaemla then concurrent intrinsic renal failure 
;;,. Ketonuria = diabetic ketosis: 

Detects only acetoacetic acid, does not detect ~-hydroxybutyrate or acetone BUT rarely does 
OKA develop wi\hout produclion of acetoacetic acid 

./ Blood gas: 

:,.. Metabolic acidosis, pH <7, 1 is life threatening 
"' Haematology: 

;.. Increased PCV due to dehydration 
:,.. Stress or inflammatory leukogram 

./ Biochemistry: 
, Hyperglycaemla 

;. Hyponatraemia and hypokalaemia - can be due to osmotic loss into the urine and osmotic 
haemodilution 

:,. +/- Azolaemia 

:,. Other changes depending on underlying disease: 

E.g. Liver disease, pancreatitis, hyperadrenoeorticism 
./ Ultrasound: 

:,. Commonly see pancreatilis, cho!angiohepatitis 
./ +I· Aadiographs 
Prognosis: 

./ Mortality rate of dogs and cats with DKA is 30 - 40% 

./ Increased mortality rates with dogs with underlying disease 

Treatment: 
Goals: 

./ Insulin to suppress breakdown of production of ketones 

./ Correct fluid and electrolyte Imbalances 

./ Correct melabolic acidosis 

./ Identify predisposing factors 

./ Slow correction of hyperglycaemia 

Treatment protocol for healthy OKA: 

Bright alert and responsive, eating and drinking 
./ Correct underlying fluid deficits and electrolytes derangements 
./ Commence insul!n therapy: 

>- Can start with either short acting regular crystalline Insulin (e.g. Actrapid ®) at 0.2 U/kg SC TID OR 
Intermediate acting insulin at 0.5 U/kg SC BJO 

:.,. Give food with insulin and free access 10 water 
;.,. Monitor blood glucose levels closely every 2 hours 
;.. Monitor of any signs of illness 

./ Identification and treatment of underlying cause 

./ When ketoacldosis has resolved can start intennediate acting insulin with less intensive monitoring 

./ Ketonurla may persist for several days despite treatment 
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Treatment protocol for sick OKA: 

Depressed, anorexic and dehydrated with severe fluid and electrolyte derangements and marked_ acidosis 
./ Fluld therapy: 

; 

; 

; 

; 

> Correction of perfusion deficits and hypokalaemla: 

• Selection of IV fluids should be based on sodium balance see "Fluld Therapy" for trealment 
of hyponatraemia which is commonly seen with severe DKA's 

li> Begin correction of dehydration deficits whilst factoring In maintenance re"qulrements and ongoing 
losses: · 

Restore half of fluid deficits over the followlng 6 hours, then the rest over 24-36 hours 
> Potassium: 

• Levels will decrease as therapy continues, hypokalaem!a Is common complication 

• Insulin therapy move potassium back Into cells 

• Hyperglycaemia and acidosis will mask hypokalaemla as potassium shifts from Intracellular 
space to extracellular space. This Is then tosl into the urine, leads to a whole body potassium 
deletion. 

» Phosphate: 

• Hypophosphataemla ::1 serum P04 <0.5mmolA.. 

• Haemolytic anaemia, weakness, ataxia, seizures 

• Supplement with potassium phosphate at 0.01-0.03mmoVkg/hr in Ca+ free fluids recheck In 6 
hours or give half K+ supplemenlallon as KCL and half as KP04 (potassium phosphate) 

Insulin therapy: Use regular crystalline Insulin (e.g. Actrap!d ®) 

» Alm for gradual reduction of blood glucose levels: 

• Do not decrease blood glucose levels by >3-4mmol/L/hr or >70mg/dt/hr and serum OS11Jolallty 
more than 0.5 to 1osmot/hr as can cause osmotic cerebral oedema 

) lntennlttent 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 <15mmoVL 

• When blood glucose is <14mmoVL or <25Dmg.tdl start a 2.5% • 5% dextrose drip and give 
regular Insulin 0, 1 to 0.4 units/kg IM every 4 • 6 hours or SC every 6 • 8 hours until the patient 
Is stable enough to begin intennittent acting insulin 

> Continuous low-dose Intravenous Infusion: 

• More gradual,,eductlon of blood glucose 

Regular insulin at 0.05 U/kg/hr (cat) to 0.1 U/kg/hr (dog) continuously in a separat8 IV line. Use 
an Infusion pump to insure accuracy .· . . ,. 

• OR add 25U to 500mls of 0.9% sailne and run at 1 mVkg/hr (cat) or 2mVkg/hr (dog), must run• ' . 
through 50mls of solution to coat Infusion set to all6w correct administration · 

When blood glucose Is <14mmol/L or <250mg/dl change IV fluids to 0.9% NaCl+ 5% dextrci~e 
(remove 100ml out of 1L of saline and add 100ml Of 50% glucose) and add K+ if required ·. ._. 

Dextrose drl~e: · · · 

> Provision of carbohydrates to prevent hypoglycaemla 
> Do not stop insulin therapy (unless hypoglycaemic), Increase and decrease concentration of· 

dextrose Infusion to prevent hyperglycaemia and hypoglycaemla 
Transition to Intermediate acting Insulin therapy: 
> When blood glucose is 6-12mmolll.. or 110·21Dmg.tdl, anlmal Is drinking and eating,_ remaining 

hydrated with mlnlma1 ketones (In urine and serum), begin treating as an uncomplfcated case 
Bicarbonate therapy: 
J.- Controversial 
> lndlcattons: patient has pH < 7 .2 or total CO2 (HC03) Is < 12mmoVL 
> Restore deflcits slowly (over 36 - 48 hours) 

• Amount: mEq of HC03 = BWl(kg) x 0.3 x (base dellcit OR !he amount of HC03 you want to 
correct), give 1/3 IV and the rest into IV fluids and give slowly over 12 hours OR 
1mmol/kg or 1mVkg of 8.4% solutlon slowly over 20mins 

Monitor Ionised calcium levels (may drop with correction of ac!dosfs) 
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> Adverse effects of acidosis: Vasodilalion, hypotension, CNS and respiratory depression, 
arrhythmias 

> Why therapy ls controversial: Both lluid and Insulin therapy will help to resolve acidosis. One mmol 
of HC03 Is generated from each mmor of ketoacid metabolized 

> Adverse effects of HC03: May worsen hypokalaemla, cause paradoxlcal cerebral acidosis (with 
associated CNS dysfunctio~) and delay decrease In blood lactate and ketone levels 

Monitoring: 
./ Insulin therapy will usually resolve hyperglycaemia over 6 • 8 hours and ketosis over 1 O • 48 hours 

(although ketone synthesis is immediately inhibited) 
./ Kelouria may get worse before it gets better as 13-hydroxybutyrate is initially converted to acetoacetate 
./ Evaluate blood glucose levels every hour and electrolyte/acid-base status every 4 • 6 hours. Adjust 

therapy accordingly 

Complications of therapy: 
./ Hypoglycaemia: 

> Treatment: 

• Give SmVkg dextrose 5% IV or 0.5-1ml/kg dextrose 50% IV diluted with saline 

• Continue with glucose supplementation in IV fluid as indicated above 

./ Hypokalaemla: 

> Due to JnsuUn and resolullon of acidosis driving potassium into cells 

:,. Treatment: 

• See "Fluld Therapy" and add 20mmoVL of potassium into IV fluids as a maintenance adjusl 
accordingly 

./ Hypophosphataemla: 
, Due to insulin and resolution of acidosis driving phosphorus into cells 

, Treatment: 

See "Fluid Therapy" 

./ Renal failure: 

> Due to a combination of pre-renal and primary renal disease: 

Pre-renal disease due to hypovo!emia and hypotenslon 
, Monitor urine output by placing a urinary catheter: 

Alm for >1 • 2 ml/kg/hr after correction of perfusion and hydration deficits and after obtaining 
normotenslon 

> Treatment: 

• Correct underlying flufd delfclts, if normotens!ve but no urine output then treat as per acute 
kidney injury. See "Renal Disease" 

./ Cerebral oedema: 

> Fast reductions In blood glucose can cause cerebral oedema ...... brain makes sorbitol when the 
serum is hyperglycaemic to maintain osmolality and retain water-+ when hyperglycaemia Is 
resolved-+ water moves Into the brain cells due to the osmotic draw of the sorbitol - swertrng and 
cerebral oedema 

> Prevent by slow reduction in BG <3·4mmoVL/hr or <70mg/dl/hr and slow reduction serum 
osmolality <0.5 to 1 osmol/hr: 

Serum osmolallty (mOsm/kg) = 2 x (Na mmol/L) + (glucose (mg/di)/ 1 B) + (BUN {mg/di) / 2.8) 

» Clln!cal signs: 

Neurological signs, altered mentation, seizures 

> Treatment: 

• Mannilol 0.5· 1 gm/kg stow IV CID 

Slow down rate of BG reduction 
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~j Hyperthyroidism: I Slgnalment: 
,t' Hyperthyroidism In dogs ls very rare, but common In cats 

I l Feline hvperthvroldlsm; 
Pathophyalology: 
./ Elevated cJrculatlng levels of thyroxine (T 4) and trl!odothyronlne (T3) ., 

r!., 
I; 

Most common cause Is functional adenomatous hyperplasia which causes gland enlargement (goitre), 
can be bilateral (80%) or unilateral (20%) 
Mainly older cats (average 9-12 years) 
Affect multiple organs systems: 
> Renal eff_ects: Hyperthyroidism can lead to CRF due to Increased GAF and proteinurla, they can 

have either overt CRF or seem normal ("masked") only lo have It become overt once the 
hyperthyroidism Is lreated 

> Cardiovascular effects: Can-lead to the development of hypertrophlc cardlomyopathy, systemic 
hypertension, see "Cardlovaacular Disease" 

[
-1 Clinical algna: · 
j -I' Weight loss with normal to Increased appetite, vomiting +/· diarrhoea or Increased fae_oal volume, 

polyurla and polydlpsla, anxiety, restlessness and excitability poor unkempt hair coat 

-I' Tachycardia(> 240bpm), systo11o munnurs, gallop rhythms and arrhythmias. Secondary hypertrophk: 

l 
J cardlomyopathy may lead to congestive heart failure 

. 
1"' Palpable thyroid mass (goltre) anywhere between larynx and thoracic Inlet, more commonly bllateral 
J but can be unilateral · 

~ j Diagnosis: 

I , -1' Biochemistry: Elevated ALP and ALT without primary hepatic disease, occasionally azotaem!a, 
j hyperglycaemia 
-I' Urinalys!s: Variable USG and protelnurla 
-I' Serum total T 4: 

r ",:' > Elevated levels are dlagnosllc if >50nmoVL. but In young cats >70nmot/l can be normal 
» II not elevated and cllnical signs suggestive of hyperthyroidism repeat test at a laler date or do a· 

free T 4 If elevated, lhen diagnostic 

I !Treatment: ·· · · 
)"' Must assess renal function before and after treatment as Iha hyperthyroidism may be ma~klng CRF -:-. 

if CRF is evident prior to treatment, then trealment of the hypert_hyroldism may not be warranted 

ll 
I J 

-I' Blocking thyroid hormone synthesis: 
» Oral carblmazole: 

5 mg/cat PO BID if <100nmoVL, TIO if >100nmoVL. 

Ca_rblmazole Is metabotJsed Into methlmazole 
• Side effects: 

o Short term: In 20% of patients but only short term, vomiting, anorexia, and lethargy 
o Long term: Skin rashes and pruritus, blood dyscraslas (reduced platelets and granulocytes) 

) Transdennal methlmazole: 

0.05-0.1 ml on skin BID-SID (5mg methlmazo1e/0.1ml) 

Ir • Applied to the inside of the ear, takes longer to reduce thyroid levels 
Surgery: 
> Thyroldectomy 

) If underlylng chronic renal fallure ls unmasked by a trlal on medical therapy this may not be 
Indicated 

> Potential complication Js hypoparathyroldlsm 2-3 days post-operatively 
> Treated with IV calcium gtuconate then long term with oral calcium and vitamin D 
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./ Radioactive iodine therapy 

» Considered gold standard 

> Relatlvely low risk, can provide lifelong euthyroldism in 80-90% of patients 

), If underly!ng chronic renal failure is unmasked by a trial on medical therapy this may not be 
Indicated 

Monitoring: 

./ Poor owner compliance ls !he main cause of failure 

./ Ideally repeat serum total T4, haematology and biochemistry every 2 weeks for 12 weeks but otherwise 
at least every 4 weeks: 

> Serum total T4: 

Alm for mid nonnal serum total T4 

If massive drop from > 1 OOnmol/L to normal, then trial !hen reduce frequency 

If no decrease In serum total T 4, then Increase dose by 5 mg SID 
> Renal enzymes and urinalysis: 

• If mild azotaemla then can monitor and treat, see "Renal Disease" 
• If overt azotaemla, 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: 
./ Hypothyroidism Is rare Is cats, but common in dogs 

Canine hypothyroidism; 
Pathophyslology: 

./ Congenital: Congenital hypothyroidism Is rare 

./ Acquired hypothyroidism: Common and usually In dogs between 4·10 years old (giant breeds can be 
younger): 

> Primary acquired hypothyroidism: 

Most common acquired form, 95% of cases 

• Autoimmune destruction of thyroid gland, leading to lymphocytlc lhyroiditls resulting in impaired 
production and secretion of thyroid hormones 

» Secondary acquired hypothyroidism 

• Rare, only 5% cases 

Deficiency of thyroid stimulating hormone (TSH) leading to thyroid follicular atrophy 

• Caused by extrathyrold gland illness - neoplasia, systemic Illness, drug therapy and ·sick 
euthyroid syndrome• 

> Tertiary hypothyroidism: Very rare, due to reduced thyrolropin-releaslng hormone (TRH) 

./ Sick euthyrold syndrome: 
» Normal thyroid gland, but transient suppression of thyroid gland activity due to systemic Illnesses 

or drug admlnlstra!lon (phenobarbitone, NSAIDs, corticosteroids) 

» Resulls ln low resting serum total T 4, free T 4 will also reduce lf illness is severe 

> MUST treat the underlying Illness then perform screening tests when animal has recovered 

Cllnlcal signs: 
./ Hypothyroidism affecls many body organs as it is required for normal cellular metabolic functions 

./ Clinical signs are gradual, subtle and vague: 

> Lethargy 
> Weakness and muscle wasting, weight gain withoul an increase In appetite, heat-seeking, corneal 

llpidosis 
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> Dull, brittle hair coat with atopecla that is bllateral .aymmetrical, over pressure Points and tall, 
hyperpigmentallon, myxoedema iragtc• faclal expression 

> Neurolog!cal signs: Weakness, ataxia, vestibular signs and facial paralysfs 

Diagnosis: 
./ Commonly over-diagnosed, and require multiple tests and may need to delay testing If concurrent 

illness is present due to •sick euthyroJd syndrome· 
./ Treatment trial wUhout diagnostics is NOT appropriate 

./ Drugs can lower T 4 levels: Corticosteroids, phenobarbltone, trimethoprim sulfa 

./ Haematology and biochemistry: 
» Non-specific changes, non-regenerative anaemia (normocytlc and normochromlc), 

hypercho1esterolaemia 
./ Endocrine testing: 

> Overall low total T 4, a low lree T 4 by equilibrium dlalysfs with high TSH .. 98% specific for 
hypothyroidism 

> Low total T4 and low free T 4 by equilibrium dlalysJs wnh normal TSH can be due to non-thyroidal 
Illness or drugs 

.,. Serum total T4: 

;.. Low normal levels are suggestive of hypothyroidism but can be affected by ~sick euthyrold 
syndrome" and drugs 

> Normal levels rule out hypothyroidism In 90% of cases 
.,. Free T4: 

> More specific than total T4 
> If tow <1DnmoVL are consistent with hypothyroidism, strong indicator of hypothY!"oldlsm but can be 

reduced with concurrent Illness, drugs and hyperadrenocortlclsm 
> · Best if measured by modified equilibrium dialysis (MED) 

l ','. ,1 TSH (thyroid stimulating hormone): 
· > High TSH confirms hypothyroidism with a low total T 4 or free T 4 and with concurrent cllnical signs 
> Can be normal In 30% of dogs with hypothyroidism 

Treatment: 
,1 Lifelong therapy with synthellc T4 hormone 
,1 Synthetrc L-lhyroxine: ' 

> 0.02mg/kg PO BID • generic products are not recomm~~ded 
) If concurrent diabetes, hypoadrenocort!cism then monitor closely as thyroid supplementatlon can 

lead to hyperglycaemia and ketoacidosls, and also hypoadrenal crisis 

Monitoring: l ] ; Re-evaluate after 6-8 weeks 
Response to therapy is the main indicator of treatment success: 
» Should see improvements In cUnlcal signs over six weeks- lnCreased activity, weight loss, hair 

regrowth may take longer 
Assess serum total T4, 6 hours after administration of the hormone, should be within.normal range ff 
not increase dose ( j : If there has been no response to therapy with normal post-pill serum total T4 levels atter4-5 months, 
then re-evaluate diagnosis 

Overdose of thyroid medication: 

l ~ ,1 Develop clinlcal signs at hyperthyroidism, stop medication, clinical signs abate over a few days, restart 
I siJpplementation at reduced dose 
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Hyperadrenocgrtlclsm; 
Slgnalmenl: 
./ Rare In the cat, common In dogs 

Canine hyperadrenocort[clsm: 

Pathophyslology: 
./" Elevated cortisol levels 

./ Pituitary-dependent hyperadrenocortlclsm (PDH): 85% 
> Excessive production of ACTH from a tumour In the pituitary gland, leads to bilateral adrenal gland 

cortex hyperplasia 

./ Functional adrenal tumour or adrenal dependant hyperadrenocortlclsm (AOH): 15% 
> Secretion of excess quantities of cortisol, due to adrenal gland adenomas or adenocarc!nomas, 

results in atrophy of uninvolved gland 

> Adenomas are benign, adenocarclnomas are mallgnant (poor prognosis) 

./ Iatrogenic: 

> Long lerm use or long acting corticosteroids 

Clinical signs: 

./ Polyurla, polydlpsla, polyphagla, pot-betlled (due to hepatomegaly and muscle wasting) 

./ Panting (muscle wasting), acute dyspnoea and hypoxia caused by a pulmonary thromboembollsm 

./ Lethargy and weakness due to muscle wasting, can cause cruclate ligament ruptures 

./ Skin and hair coat changes: 

> Alopecla bflaterat and symmetrical, hyperpigmentation 

> Thin skin, able to see blood vessels more easy and calclnosis culls 

> Predisposes to recurrent and chronic bacterial infections (skin/urinary tract) 

./ Neurological signs from pituitary tumours causing compression or Increased intracranlal pressure 

Diagnosis: 

./ Haematology, biochemistry and urinalysfs: 

> Stress leukogram (neutrophilla, monocytosis, lymphopenla and eoslnopenia) 

> Elevated ALP (can be very high, with no concurrent hyperbllfrublnemia) and ALT (usually mild), 
hypercholeslerolaemla, hyperllpldaemla, hyperglycaemia: 

Steroid lsoenzyme can also be Increased by diabetes mellltus, hepatic disease, pancreatitis, 
congestive heart failure and malignancies 

> Dilute urine,+/· bacteria (culture urine regardless),+/· protelnurla, Increased risk of calcium urolllhs 

./ Diabetes mellltus and hyperadrenocorticlsm: 

> Difficult to diagnose hyperadrenocortlclsm In a dog with diabetes 

> Adrenal screening tests are affected by non-adrenal illness, test only after stablllslng diabetes 

Screening tests (to positively diagnose hyperadrenocorticfsm): 

./ Low•Dose Oexamethasone Suppression Test (LDDST): 
> Testing for hyperadrenocortfclsm should be delayed If the dog Is ill as LDDST is affected by non-

adrenal illness (false positives), or use the ACTH stimulation test 

> Best screening test, very sensllfve (85-95%) but less specific (50-70%) 

> Can differenllate between PDH and ADH In some cases 

> Protocol: 

• Collect blood for a resting cortisol level (8 and 10am) 

Administering dexamethasone 0.01 mg/kg IV 

Collect 4 and 8 hours post Injection 

> Interpretation: 

Normally the pituitary-adrenal axis Js suppressed by exogenous dexamethasone 
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Cort/sol levels >30nmoVL at 8 hours post dex~methasone .. hyperadrenocortlolsm 
• Cortisol levels <50% or <40nmoVL at 4 hours post dexamethasone = PDH 

o Seen in 20% of cases, if no suppression at 4 hours then still could be PDH 
./ ACTH stfmulatlon responH test: 

> Less sensitive (80%) but highest specificity (80-90%) 

> USED if concurrenl illness (not as affected by non-adrenal illness) and also to monitor the 
response to treatment 

> Protocol: 

Synthetic ACTH (tetracosactrin, Synaclhen ®) 

Collect blood for a resting cortlsol levet 

Inject 5ug/kg of ACTH IM or IV, or 1 vial for large dog or½: a vial for a small dog 

Collect a second blood sample 1-hour later 
» Interpretation: 

Normal dogs: 2-3-fotd increase in cortlsOI compared to restlng levels 
1 hour cortisol level: ,· 

o >550nmoVL = hyperadrenocortlclsm {ldeatly >600nmoVL) 
o 400-600 "Grey zone" = false positive results may occur 

• Reduced response: 

o Adrenocortlcal atrophy= hypoadrenocorticlsm 
,1 Urinary Cortisol: Creatlnlne Ratio: 

> Normal urinary cortlsol:creatinine ratio = NOT hyperadrenocortlcism 

Df59rlmlnatf9p test& 
./ To distinguish the various causes of the disease 

I .. '·,,; ./ Ultrasonography: 
. > If bilateral enlargement - likely PDH but 20% of PDH can have no enlargement 
,:, If unilateral enlargement and atrophy of the other gland --likely ADH 

[·.: 
' 

v Hlgh•Oose Dexamethasone Suppression Teat: 

> Same protocol as LDDST except administer 0.1 mg/kg: 

• Suppressed cortisol concentration at 1 hour"' POH 

Failure to supprejls cortisol concen1ratlon at 1 hour= AOH 

[ 

'l Treatment: 

1 Pituitary gependent hypprgdrenocort[clsm; 
J ./ Mltotane: 

» Potent adrenocortlcolytfc action 

I 
l > Beware patients with pre-exisling diabetes as may need ~o reduce lnsulln dosage 
: ,1 Induction phase: 

. 1 > Mltotane at 50mg/kg dally (Into two doses) given with food 

I] 
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> Dlspeiise predn!solone if accldently overdose occurs 
> Start maintenance dose when indicators of ·end-point of therapy" therapy have occurred: 

Water consumption <60mVkg/day QB 
Reduction In appetite occurs QB 
Vomiting, diarrhoea or listlessness 

> Perfonn an ACTH stimulation test: 

If both pre and post-ACTH cortisol levels are < 30nmoVI then = "end-point of therapy" -+ start 
maintenance phase 

v Maintenance phase: 

), <IO days to reach •end-point of therapy• start maintenance dosage of 25 mg/kg weekly 
> > 10 days to reach "end-point of therapy" start maintenance dosage of 50 mg/kg weekly 
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) Divide weekly dose Into two to four treatments per weak 
) Clinlcal signs may take up to 6 months to abate 

./ Relapses during maintenance phase: 
) Restart Induction phase - mltotane 50mg/kglday (divided) 
) Then Increase the weekly maintenance dose by 25·50% to prevent future relapse when "end­

points of therapy" have occurred, 
./ Hypoadrenocorticlsm during maintenance phase: 

» Clinical signs of overdose/Iatrogenic hypoadrenocorticism: Anorexia, vomiting, lethargy, weakness, 
ataxia 

) Perform ACTH stlmulallon test 
, Treat with short-term prednisolone 0.25 - 0.5 mg/kg SID, then reduce the weekly maintenance 

dose by 25-50% 
./ Monitoring: 

) Water Intake 
) Re-examination and undergo ACTH stimulatlon tests every 3 months 

./ Trllostane: 
) Inhibits 313-hydroxysteroid dehydrogenase activity ..... reducing adrenal steroid synthesis 
) MUST not be handled by pregnant owners 
;i. Not used In dogs with hepatic and renal Impairment 

> Small risk of adrenal crlsls or adrenal lysis syndrome 
J,, Clinical signs may take up to 6 months to abate 

./ Recommended dosage regimes: 

Weight: Dose: 

< 5kg 15mg PO BID 

5-20kg 30mgPO BID 

20-40kg 60mg In AM, 30mg In PM 

40kg 60mg PO BID 

Larger the dog (>25kg) Use the least amount to 
reduce cllnlcal signs 

./ Monitoring: 
) Water intake 
, Repeat ACTH stimulation tests performed 4-6 hours after dosing 
) 2 weeks, 1 month, 3 months and then every 3 months after starting trilostane 

Cortlsol level: 

Baseline 25 - 75nmol/L 
cortisol: 

Baseline and 1hr <15nrnol/L 
cortisol: 

1hr cortlsol: 25·80nmo!/L 

1 hr cortisol: 80-125nmo!/L 

Adrenal dependent hvperadrenocortlclsm; 
./ Surgery: Unilateral adrenalectomy is the treatment of choice 
./ Medical: 

> As above with PDH 
) May be more dlfflcull to stabilise 

Endocrine Disease 

Degree of control: 

Normal baseline 

Excessive control 

Tight control 

Acceptable control 

115 



n 
[; 

r: 

[] 

[] 

[] 

[] 

[: 

l; 
[) 

l~ 
I 

c16 

Hypoagrenocortlqlsmi 

Slgnalment: 
./ Uncommon In the dog and rare iri,, the cat 

canine hypoadrenocortlclsm: 
Pathophyalology: 
./ Primary hypoadrenocortlclsm (Addison's disease): 

:,. Destruction of the adrenal cortex most commonly Immune mediated 
) Leads to mineralocortlcoid and g1ucocortlcold deficiencies 

./ Isolated hypocortlsollsm (Atypical Hypoadrenocortlclsm): 
>" Hypocortlsolaemia without mlneralocortlcold deficiency: 

Isolated destruction of the zona fasciculate 

Secondary: Reduced ACTH secretion due to pituitary gland pathology 

Iatrogenic: Post corticosteroid therapy or treatment of hyperadrenocortlclsm 

Clinical signs: 
./ Acute presentation = • Addlsonlan crisis" 

:,. Vomiting and diarrhoea, lethargy and weakness, anorexia and PUJPD 
./ Chronic Intermittent gastrointestinal signs 

Diagnosis: 

./ Biochemistry, haematology, electrolytes and urinalysis: 

,I 

,I 

· > No stress leukogram (No eoslnopenla, lymphopenla and neutrophllla} and mild anaemia (possibly 
masked by dehydration} 

> +/· Azotaemia (pre-renal}, hypochotesterolaemia, hypoalbumlnaemla 

> +I· Hypoglycaemia, +/· hypercalcaemla 

Electrolyte abnormalities: Due to aldosterone deficiency 

» Hyponatraemia (Na+ <140mmoVL} 

;., Hyperkalaemla (K+ >5.6mmoVL) 

» Sodium:potassiup, ratio (Na+:K+): 

Ratio less than 25:1 is considered suggestive 

• Ratio less than 15:1 virtually diagnostic 

Differentials for low Na+:K+ ratio Include whlpwor.ni, acute kidney Injury, effusions, 
gastrointestinal Inflammation 

;> NOTE: 

• 

Electrolyte abnormalities are due to mlneralocortlcoid deficiency, in "isolated 
hyppadrenocorticlsm• the electrolytes are normal or may get hyponatraemla 

Dehydration: May mask the hyponatraamla and hyp~hloraemla 

• Blood results may appear Ilka renal failure 

» USG: <1.030 due to medullary washout from Na+ loss 

ACTH stimulation test: 

> Definitive diagnostic test 
» Hypoadrenocortlclsm = No response In cortisol concentrallon to sllmulatlon = pre and· post-ACTH 

cortisol measurements < 5nmoVL 
> Normal cortisol response to ACTH testing = Extremely unlikely to be hypoadrenocortlclsm 

:,. Does not distinguish between primary and secondary 
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Treatment: 
Emergency therapy of a9ut9 adrenal crisis; 
,I' Correct perfusion and dehydration deficits 
,I' Correct electrolyte and acfd.base imbalances 

./ Supply mlneralocortlcofds and glucocorticoids 
Protocol: 
.t' Collect blood for baselfne diagnostics 
./ Haematology, biochemistry, electrolytes and resting cortisol levers 
.,, IV catheter and select/create IV fluid wilh Na+ concentration within 1 Ommol of the patient's Na+ 

)> Severe hyponalraemla: See "Fluid Therapy", aim for gradual increase less than 1mmol/hr if less 
than 130mmol/L 

-I' Correct perfusion deficits with a low sodium lluJd 
./' Correct dehydration deficits, half of fluid deficits over the follow!ng 6 hours, then the rest over next 24 

hours 
./ Perfonn an ACTH slimulalfon test and avoid glucocorticold therapy untfl completlon 
./ Steroid supplementation: 

> Dexamethasone phosphate 0,5mg/kg JV, then reduce to 0.1mg/kg IV 010 
;;,. Hydrocortfsone sodium succJnate CAI 0.5mg/kg/hr 
> Commence oral therapy once eating and no vomiting (see below) 

./ Mfneralocort/coid supplement - to correct electrolyte derangement: 

j;:,, Single injection of desoxycortisone pivalate 2.2mg/kg IM/SC q25days OR Fludrocortrsone (Florlnef 
®) 0.01mg/kl)'day PO BID 

;;,. Not required In less common cases of glucocortfcoid-dspendent (secondary) hypoadrenocortfclsm 
./ Severe hyperkalaemJa: See "Fluid Therapy" 
./ Metabollc acidosis: See "Fluld Therapy" 
./ Once stabJJlsed and eating, transition to maintenance therapy, see below 

Monitoring: 
./ Reassessment of vitals, CRT and pulse pressure and hydration status every 4 hours 
./ ECG: Monitored every two hours untu hyperkalaemla changes subside 
./ Electrolytes: Every four to elght hours 
./ Others: PCV/fP, CVP, urine output, and renal function, blood gases 

Maintenance therapy: 
Mlneralocortlcoids: lifelong therapy may be required 
./ F/udrocortlsone [Ftorfnef ®] 

l> Given orally at 0.01mg/kg/day BID 
:,.,. Dosage adjusted by measuring serum electrolytes 
:.,. Re-evaluated every week untrl stabJUsed, then every 3 to 4 months 
> May need to increase dose over the first 12 to 18 months, until fully stable 

v Oesoxycortlsone plvalate (DOCP): 
l> Pure mlneratocorticofd, long-acting IM injection every 25 days 
> Starting dose of 2.2mg/kg every 25 days 
> Electrolytes are re-evaluated every weak untH stabllised, then every 3 to 4 months 
l> Can try to extend dosing interval with DOCP: 

If normal electrolytes Increase dose Interval by 1 to 2 days each time up to 30 day dosing If 
stable 

• If levels are abnormal, reduce the Interval 
Glucocortlcolds: 
./ May need In conjunction with mlneralocortlcold supplementation 
./ Prednlsolone: Prednlsolone Q.1-0.3mg/kg PO BID, In times of stress Increase dose to 1-2mg.lkg PO 
./ Cortisone acetate: 0.5mg/kg PO SID to BID 
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Fluid The~apy 
This chapter covers: 
v Assessment of hydration 
./ Basic prlnclples of fluid therapy- types of fluids, lndfcatlons and rates of admfnlstratlorl 

,t' How lo correct electrolyte Imbalances 

Assessment of hydration status: 

.,, Assessment fs based primarily on clinical examination findings, can be supported With laboratory 
findings 

Status: Cllnlc'al signs: 

Mlld(5%): • Skin and mucous membranes are tacky 

• Capillary refill time >2 seconds 
Moderate (S.10%): • Skin lost elasticity and retains an abnormal position (tenting) 

• Oral mucous membranes are dry 
• Eyes sunken Into sockets· dehydration of perl-orbftal tissue 

Severe (12·15%): • Capillary refill >5 seconds 
• Markedly shrunken eyeballs 

Concurrent perfusion • Involuntary muscle twitching 

deficils with this degree • Cold extremities and hypothermia 

of dehydration • Circulatory faflure and death occur 

Typlcal electrolyte abnormalltles: 

Disease procea: Electrolyte abnom,alftlN~ 

Dehydration l Ne+, Cl-

Diabetes ketoacidosls l K+, Na+ ;;1nd HC03-

Diarrhoea l K+, Na+, Cl- and HC03-

Hypoadrenocorticism l Na+, Cl- a_nd t K+ 

Kidney failure (acute) t K+, Na+, Cl-

Urethral obstruction 1 K+ 

Vomiting l K+, Na+_, CJ-

I ; Types Of fluid: 
./ Tonlclty: 

l} 

lJ 
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) Isotonic: Solute levels sfmllar to plasma 

E.g. NaCl 0.9%, Hartmanns, Plasmalyte 148 
) Hypotonlc: Solute levels lower than plasma 

E:g. Glucose 5% (isotonic in the bottle) and 2.5%, NaCl 0.45% 
}.> HypertonJc: Solute levels greater than plasma 

• E.g. NaCl 7.5%, 10% glucose, Mannitol 
Types: 

» Crystallolds: 

• Isotonic crystalloids: E.g. NaCl 0.9%, Hartmanns, Plasmalyte 148 
o Solutions containing mineral salts and water soluble molecules that can pass through Jnto 

the Intracellular space, does not increase oncotlc pressure 

• Hypertonlc crys!alloids: E.g. 7.2 - 23% sallne 
o Used to Increase intravascular volume rapidly via water shift info the fntravascurar space 

from the extravascular space down an osmotic gradient produced by Increasing 
lntravascular sodium concentrallon 

Fluid Therapy 
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o Short acting lntravascular volume expansion, via water shift Into !he lntravascular space 
down an osmotic gradient 

o 5mVkg of 7% hypertonlc saline produces a similar haemodynamlc effect simllar to 60· 
90mllkg of replacement crystalloid, but lasts only 30 minutes 

o Resulling hypematraemla limits the amount that can be safely administered 

o Contraindlca!Jons of hypetton!c saline: Dehydrated patients, hyperosmolar patients 

o Potentral adverse effects: Rapid respiratory rate, hypotenslon (vagally or osmolalily 
mediated), bradycardla, hypematraemia 

> Colloids: 

• E.g. dextran, starches, gelatins 

Flulds containing large molecules that remain in the intravascular space and helps retain water 
In the intravascular space 

• Smaller volumes are required to correct perfusion deficits and restore normovolemla 

• Large molecules persist for longer; small molecules h~ve stronger effect initially 

CrystaUolds are still required to correct dehydration deficits but when correcting perfusion 
deficits reduce cryslal/ofds volumes by 40% 

Use for the maintenance of colloJd osmotic pressure and the prevention and management of 
odema formation in hypoproteinemlc patients has recently come under questlon 

• Possible complications: Anaphylaclic type reactions, prolonged coagulation times and 
Increased risk of bleeding, Initiation or exacerbation of acute kidney injury 

./ Final pH In the body: 

);> Alkafinising fluids: For acldot!c processes 

Flu!ds !hat contain acetate, gluconate, lactate which is transformed into blcart:Jonate 

• E.g. Hartmanns, PlasmaLyte 148 

> Acidifying fluids: For alkalotrc processes 

Flulds that do not contain an alkalising agent and that has high chloride, it also has an 
acidifying effect by dilution 

• E.g. NaCl 0.9% 

Typo: Oam: pH: 

Plasma: 300 7.35 

Hartmanns I 272 6.5 
Lactated 
Ringers: 

NaCI0.9%: 310 5.5 

PlasmaLyte 295 6.3 
148: 

Glucose 5%: 2BO(ln 4.5 
bottle) 

Alms of therapy: See below for rates 

./ Pertuslon: 

Na+: 

147 

131 

154 

140 

Cl-: K+: Ca+: Mg+ HCOr 
115 4 2 . 21 

110 5 2 Lactate 28 

154 . . 
96 5 - 1.5 Gluconate 23 

Acetate27 

- -

);> Replace fluid deficits In the lntravascular compartment. Fluld choice can Include colloids as lhey 
remain in the lntravascular space longer and also hypertonlc sarine but musl also Include 
crystaUoids 

./ Rehydration: 

> Replace fluid deficit In the lnterslillal compartment. 

> Composition of the fluid should resemble that of the extracellar flu!d space e.g. replacement fluids 
such as PlasmaLyte 148 or Hartmanns/Lactated Ringers 

./ Maintenance: 

> Used to replace ongoing ffuld lost from normal dally losses 

), The solution should be rower in Na+ and higher in K+ (add 10·20mmoVL of K+) 
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> Anorexic puppy or kitten then also add 2.5% dextrose (50mVL of 50% dextrose} 

1). Correction of perlyslon: 
v Perfusion: 

,I 

,I 

> Fluid deficit In the lntravascular space, aim to replace deficits rapldly whlte reassessing for ·end,. 
point reauscltaUon variables" 

Options: 
> Crystalloid fluld resuscitation: 

• Give 1 OmVkg crystallold boluses IV, repeated until reach "end-point resuscitation vartablH" 
> Combination 11u!d resuscitation: 

• Give Sml/kg boluses of a colloid IV with 5-10mVkg crystalloJd boluses 

Can give hypertonlc saline maximum 3-5ml/kg IV but not In hYPonatraemlc or dehydrated 
patients, in combination with 5-10mVkg crystalloid boluses 

Colloids and hypertonlc saline reduce the volume required to correct hypovolaemla 
• Repeat boluses whlle reassessing 'end-point reauacltatlon variable" 

IF administered more than a half a blood volume (45mVkg for dogs and 30mVkg for cals) and not 
responding: 

> Assess for card!ogenlc shock: Assess for jugular pulses and cardiac disease 
> Assess for obstructive shock: GOV, pericardia! effusion, lenslon pneumolholll!( 
> Assess for distributive shock: Assess central venous pressure or trial vasopressor therapy 
> Assess for ongoing losses:· External and Internal haemorrhage (consider abdominal counter 

pressure) 
> If sUII In shock and needs more fluids, consider. 

• TP If <45g,'L or low oncotic pressure, consider collolds or whole blood 

PCV if <30% or anaemic/haemorrhagic patients, consider pRBC or whole blood and monitor 
PCV and lactic acid levels 

If clinically dehydrated, elevated PCV then continue with crystal/aids 

End-point resuscitation variables: 

./ Resuscitation end-points are physical and laboratory parameters that are used as an Indication of 
adequate blood flow to vital organs · 

./ Indicates when to stop resuscitation fluld therapy and continue with rehydration and maintenance 
therapy ' 

./ Downstream parameters: . , · 

> Physical examination parameters are not as sensitive-for ongoing perfus!on·deffcit~ as d0wnstream'·. 
. parameters ·· 

> Downstream parameters do not contribute to perluslon but rather depend on having· adequate 
perfusion 

> Downstream parameters can provide early recognition _of occult shbck and be a source of feedback · 
for resuscitation efforts and thus provide a guide for continued therapy 

Varfablea: Value: 

Mentatlon: Alert 

Heart rate (beats per minute): Dog: 90-140 
Cat: 180 

Mucous membrane colour: Pink 

Caplllary refill time (seconds): 1-2 

Rectal temperature: >37.5°C 

Mean arterial Pressure (mm Hg): 70-80 

Systolic blood pressure (mm Hg): 100 

[l 
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Urine outpul (mUkg/hr): >1 
(not to be 1Jsed In lsolatJon as a marker of >2 (If on fluids) 

hypovolaemla) 

Sp02(¾): >95 

•sv02 Mixed venous ,02 saturation (%): >70 

*Pcv02 (mmHg): >35mmHg 

"Lactate {mmoUL): <.2 

•ease deficit (mEq/L): > -4 

•:. downstream parameters 

Amount= HYDRATION DEFICIT+ MAINTENANCE REQUIREMENTS+ ONGOING LOSSES 

2). CorrectfOD of dehydration; 
,.., Rehydration: Correction of fluJd deficit in the Jnterslillal space 

,.., Dehydration deficits is based primarily on physical examination parameters, see • Assessment of 
hydration status" 

,.., Use replacement crystalloid: 

Ji, Correct 25 to 50% of the fluid deficit over 4 - 6 hours, then the remainder over the next 18-24 
hours 

HYDRATION DEFICIT (L) =%dehydration X BWt (kg)/ 100 

3). ProvldfDR for ma[ntenance Qeedf· 
,.., Maintenance: 

> ml/kg/day= 80 x body weight 0.
7s (cats) or 132 x body weight 0.

75 (dogs) 

> OR 30 x body weight (kg) + 70 

> Add on top of the rehydration rates 

4). Coverjng for ongoing losses; 
,.., Ongoing losses: 

l> Losses from vomiting and diarrhoea 

» Can estimate or weigh (1 gm of llquld = 1 ml of fluid) 

> Add on top of the rehydration and maintenance rates 

Complications of fluid therapy: 
,.., Tonlclty: 

). Rapid administration of hypotonic fluids can cause haemolysls 

}> Rapid administration of hypertonlc llulds can cause crenatlon 
,t' Electrolyte Imbalances: 

;ii> Commonly hypokalaemia or hypematraemia with use of replacement fluids for maintenance 

> Potenlfal for exacerbation of acute kldney Injury with saline 0.9% due to excess chloride 
,.., Acid-base derangements: 

;ii> Acidification (e.g. hyperchloraemlc metabolic acidosis) or alkalinisat!on 
,.., Volume overload: 

» Excessive fluld administration Iha! exceeds ability to remove II 

;ii> Tissue oedema and del~yed wound healJng e.g. lntestlnal anastomosis sites and prolong recovery 
times 

J> CHn!cal signs: 

Pulmonary oedema: Seen first especially In small dogs and cats 
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o Increased respiralory rate, crackles, soft and moist cough, serous nasal discharge 
Subcutaneous oedema: Seen around paws and ventral areas 

./ Haemodilutlon: 
), ! OncoUc pressure: Consider use of collo!ds if TP <45g/L 
> ! PCV: Consider adminlslerlng whole blood or pRBC and monitor PCV 

) Dilution of coagulation factors 

Treatment: 
Hypoglycaemia: 
./ Glve dextrose 0.5-1mVkg of 50% IV diluted with saline 1 :3 (to reduce vasculltrs) given over 5 minute~ 
./ Offer food If able to I.e. Pallant is bright and there are no contralndlcat!ons 
,/ Dextrose CR1 at 2.5 to 5% If require longer tenn glucose supplementation 

), 2.5% = 50ml of 50% dextrose in 950ml 
, 5% = 100ml of 50% dextrose in 900ml 

./ Insulin overdose: 
> If due to Insulin overdose must continue glucose supplementation with 2.5% glucose solution· (or. 

higher), until insulln wears off (I.e. blood glucose starts to Increase} then start lnsulln again at 50. 
75% of dose, see Diabetes Mellltus In "Endocrine Disease" · 

> Severe insulln overdose requires higher rates of glucose supplementallon and occasional boluses 
of dextrose 

> Must monitor electrolytes especially polassium as this wlll shift lnlracellularty resulting in 
hypokalaemla, !his can occastonalty require aggressive potass!um supplementation greater than 
the recommended 0.5mEqlkg/hr 

;, Hypophosphatemla can occur as it Is shifted lntracellularly by lnsulJn 
):,, Gtucagon CAI: Persistent and severe hypoglycaemla e.g. Severe Insulin overdose or insu1inoma. 

consider starting glucagon CAI - administer a 50ng/kg bolus followed by a CAI of 5·40ng/kg/mln 

Hyperglycaemia: 

./ Stress hyperglycaemia: 
> Cats but also dogs can have significant hyperglycaemia due to stress 
> It can exceed the proximal tubule reabsorp!Jon leading ta glucosurla 

.I' Differentiating betwqen stress and diabetes: 
) Assessment of the patient and history: Is there a history of PU/PO, weight loss, exce~sive apP.eJite 

» Glucose curve: The glucose will drop as the palier:irs stress resolves 

_;,, Fructosamlne: Can give an Indication of the patlant's_prlor g1ycaemlc status 

.I' Glucose free fluids 

.I' Monitor blood glucose every 2·4 hours 

Hypematraemla: 
.I' In moderate to severe hypernatraemla aim to REDUCE sqdlum by less than O.SmEq/L p,r h_oU, '."' 

olhei'wlse can cause cerebral oedema: · 
)> If neurotoglca1 signs occur treat with mannitol 0.5·1g/kg IV over 20 minutes OR 7% sallne·St 3· 

5ml/kg over 20 minutes · 
.I' Access to water should no! be permitted if severe 

./ Types of hypematraemla: 

> Hypervolaemlc hypematraemia: 
• Hypematremla results from Increased sodium Intake or reabsorptlon 

Most likely sodium gain from IV flu!ds or food, also from acute kidney i~Jury, 
hyperaldasteronlsm (Conn's syndrome) 

Distended jugular veins, high CVP, pulmonary oedema 
> Normovalaemlc hypematraemia: 
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• Hypematremla with euvolemla Is a decrease in total body water with near-normal total body Na 

(pure water deficit) 

• Free water loss with no signs of dehydration, usually results In very high sodium 

Diabetes lnslpldus, hypodlpsra 
> Hypovolaemic hypematraemla: 

• Hypematremla associated with hypovo!aemia occurs with Na+ loss accompanied by a 
relatively greater loss of water from the body 

• Hypotonlc or free water renal or gastrolntestlnal loss 

Signs of dehydration and hypovolaemia i.e. Dry and or pale mucus membranes, prolonged 
caplllary time, skin tenting, weak pulse pressure and low blood pressure 

.., Hypovolaemlc hypernatraemla = free water loss, dehydration: 

> Correct perfusion deficits with crystalloid solution supplemented with sodium to within 5. 10mEqfL 
of the serum 

> See formula below to work out how much hypertonic saline to add 

» If the hypematraemla has developed over a 24 hour period, replace free water deficits slowly over 
a 2 - 3 day period, correct slower than 0.5mEq/L per hour 

»- Subsequent Improvement Jn renal blood flow and function should correct the hypematraemia by 
Increased renal excretion 

> Monitor electrolytes every 4 hours 

l> Supplementing IV fluid with sodium: 

• Add additional NaCl from hypertonlc sallne (e.g. NaCl 7%) to Increase Na+ content al the IV 
fluid 

Use the formula below, to find out how much hypertonlc sallne Is required: 

Volume (mis) to be added= ((Current IV fluid Na+] - (Desired IV fluid Na+]) x 1000 

((Desired IV fluid Na+] -[Hypertonic saline Na+]) 

NOTE: This Js the volume that needs to be added to the IV fluid bag 

Exampl~: Patient has a Na+ concentration of 180mEqfL and you want lo Increase the Na+ in a 
bag to 175mEq/L using 7% hypertonlc saline as your Na+ source 

Desired IV ftuld sodium concentralion is 175 mEq/L 

Current IV fluid Na+ concentration Is 150mEq/L (0.9% NaCl) 

Supplemental IV fluid Na+ concentration 1155mEq/L (7% saline) 

Volume(mls)to be added= (150- 175) x 1000 =25.5ml of 7% saline 

(175-1155) 

• If no Improvement In hypernatraemla after trying to correct hypovolaemta, then consider free 
water supplementation with 5% dextrose as per "Nonnovolaemlc hypematraem1a· 

,/ Normovolaemlc hypematraemla due to free water deficit: 

)> Oral fluld replacement Is also Ideal but some of these animals will be unable to drink 

, Calculate free water deficit and replace slowly over the number of hours It takes to decrease Na+ 
by 0.5mEq/L/hr: 
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Free water deficit= (((Current Na+)/ [Desired Na+]) - 1) x (0.6 x body weight) 

Number of houra to decrease Na+ (by O.SmEq/Uhr) = ([Current Na+]- {Desired ":la+))/ 0.5 

How many mVhr of 5% dextrose= (ml of free water required/ number of hours) 
OR 

3.7mVkg/hr of 5% dextrose to decreases sodium by o.smmoVhr (Haskrns) 

> Cover maintenance and any ongoing losses {e.g. Diarrhoea or vomiting) with another isotonic 
crystallold 

;.. Monitor electrolytes every 4 hours 

> If neurological signs occur treat with mannito1 0.5-1 g/kg IV over 20 minutes OR hypertonlc 'rk 
saline at 3·5mVkg over 20 minutes 

> Avoid and monitor for over hydration - can measure central venous pressure as a guide 

./ Hypervolaemlc hypernab'aemla due to excess Na+: 

Y Rate of correctioo depends of rate of Increase. If it was a rapid Increase due to saff ingestion or 
hypertonic saline administration, can correct rapidly. lf chronic thEln correct slowly by O.SmEq/L/hr 

;,, Correct free water deficit with 5% dextrose as per normovolaemlc hypematraemla 
> A loop diuretic such as furosemide can be trlalled 2mg/kg IV to reduce Na+ re absorption 
;.. If neurologlcal signs occur treat with mannitol 0.5·1g/kg IV over 20 minutes OR hypertonlc 7% 

saline at 3-5mVkg over 20 minutes 

Hyponatraemla: 

,.,, Rate of INCREASE should not exceed O.SmEq/L per hour - otherwise can cause cerebraf 
dehydration as the plasma is hypertonlc to the brain and cause central pont!ne myelJnolysls: 
}> Especlally Important untll reach >130mEq/L 
> Monitoring eleclrolytes every 4 hours 

./ Hypovolaemlc hyponatraemla due to hypolonlc losses or: hypoadrenocortlclsm: 

./ Reduced circulating volume from llufd losses results In release of ADH, this results In Increased free 
water reabsorptlon ani:t also Increased thirst, therefore reducing plasma sodium 

./ Hyponatraemla In hypoadrenocort!clsm ls due to reduced aldosterone section, this results In reduced 
sodium reabsorptlon 

./ Clinical signs a consistent with dehydration and hypovolaemia • weakne!:ls,· rapid and weak puls~S-. 
ptolonged capillary refill times, cold extremities and hypolens!on · 

./ Volume resuscilatlon and rehydration with a fluid where the sodJum concentration ls within SmEq/l. of 
!he patient's plasma sodium level. · . · 

> Can use a mix of 5% dextrose In water with Hartmanns to get the required sodium concentratlori 111 
the IV fluld, use the formula below 

./ Malnte_nance requirements can be administered with an IV fluJd ol a high sodium such as 0.9% Saline.ff · 
sodium concentration does not Increase 

Volume (mis) to be added"" ([Current IV fluid Na+] - (Desired IV fluld Na+]) x 1000 

([Desired IV fluid Na+] - [Supplemental IV fluid Na+]) 

Example: Patient has a Na+ concentration of 110mEq/L and you want to decrease the Na+ in a 
bag to 11 OmEq/L using 5% dextrose and water as your free water source 
Desired IV fluid sodium concentration Is 11 OmEq/L 
Current IV fluid Na+ concentration Is 135mEq/L (Hartmanns) 
Supplemental IV fluid Na+ concentration OmEq/L (5% dextrose and water) 
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Volume (mis) to be added = (135-110)x1000 =227mlofD5W 

(110-0) 

ti' Hypervolaemlc hyponatraemla due to retention of free water 

..,, Clinical signs reflect underlylng Orsease: Oedema, ascltes, pleural effusion 

./ Water restriction only for Inappropriate ADH secretion or primary polydfpsla (bolh rare) - consult 
medical lext 

v Congestive heart failure - normal body sodium levers but excess free water 
.> Reduced carcl!ac oulput Is interpreted as reduced cJrcula!Jng volume. Renfn-ang/olensin activation 

leads to release of ADH and aldosterone, resul!Jng In sodium and free water reabsorptron and 
increased thirst. Ultimately leading to an excess of free water. 

ti' Advanced liver (cirrhosis) or renal fallure (nephrotlc syndrome} 

> Both can result fn hypoalbumlnaemfa leading to shift of fluid in the Interstitial space and third 
. spacing, the resultant reduce effective cfrculatlng volume reads to activation of ADH reading to free 

water accumulation in an attempt lo restore clrculallng volume. 

./ Treatment of hypervolaemlc hyponatraemla: 
> Loop diuretics Inhibit Na+ and CJ- reabsorpffon at the thick ascending loop of Henle 

Give frusemlde with the sallne to promote free water excretion and prevent ECF volume 
expansion 

The rate of change of serum sodium concentration must be monitored every 2 to 3 hours and 
the Infusion adjusted as needed 

Hyperkalaemla: 
./ Ensure patency of the urinary outflow tract 

./ Choice of fluid 

> Traditionally potassium free fluid but any balanced isotonic fluid can be used 

> Increasing intravascular volume will dilute serum potassium, alkalinlsa!lon will result in an 
exchange for K+ going Into the cell with H+ coming out of the cell also Increase renal excretion 

./ Mild lo moderate elevations: 5.5-6.5 

> IV crystalloids: Correct volume and dehydration deficits 

./ Moderate to severe elevations: >6.5 OR when cardiotoxlc effects, metabollc acidosis 

> IV crystaUolds: Correct volume deficits 

:> Calclum gluconate 10% 0.5-1.5 ml.Jkg slow IV over 10 minutes: 

Acts within minute to protects against cardfotoxfc effects by atter/ng the threshold potentfal, 
This enables the previously hypo-polarized cells lo depolarize again. 

Must Instigate other treatments as only protects for 20 minutes and does not alter serum K+ 
:> lnsulln and dextrose OR dextrose alone: 

lnsuUn (regular short acting) 0.25-0.5U/kg IV ALWAYS with .... 

• 2g of dextrose per unit of lnsulJn "" 4ml of 50% dextrose OR 40ml of 5% dextrose for each unit 
of lnsuHn followed wilh CAI of 2.5°/o glucose at maintenance rates until lnsuJJn wears off, 6-8 
hours 

Insulin drives K+ back into cells but must be followed with dextrose CAI to prevent 
hypoglycaemla from the insulin therapy 

Dextrose by Itself wm stJmulate endogenous lnsulln production 

Monitor blood glucose and potassium levels every 2 hours 
;;,. Bicarbonate therapy: 

_ For severe hyperkalaemia or metabolic acidosis (HC03<10mmoVL) 

1mmoVkg or 1mVkg of 8.4% solution over SO minutes Is generally .. safe. Adverse effects of 
blcarbonefe therapy are related to speed of adminislra!lon so be cautious. 

• Acts within 15mins by Inducing a metaboHc alkalosis 

• MetaboUc alkalosJs results In H+ Ions being drawn out of the cell fn exchange for potassium 
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n • Bicarbonate may negate the cardloprotectlve effects of Intravenous calclum by alterlng the pH 
resulting In increased binding of calcium to album In 

• Hypokalaemla: · · 

1
1 • PotaHlum chloride: 1mmol = 1mEq of K+ (and 1mEq of Cl-) =75mg 

; • Aun the flulds at a desired rate based on hydration etc. BUT adjust K+ so not to administer above the_ 
max Infusion rate -

Adminlsler slowly, aim for< 0.5mEq/kgthr IV 

[
',·. Beware of high fluid rates if required to correct perfusion, as It can exacerbate hypokalaemra, ensure 

to adjusl K+ supplementation based on frequent electrolyte reassessment 
Should add 10·20mmol of K+ per litre for maintenance fluid therapy 

I : 
[ 

r: ,/ 

[; 

r; 
,/ 

,/ 

Serum~ 
Total mEq K+ Maximum lnfualori 

(mEq/L) Add K (mmolll In 1 L fluid aher rate of IV flukSa,: -
In 1 L fluid bag) addition of KCI· (0.5mEC¥kglhr) ' 

<2.0 BO 80 6 mLJkg/hr 

2.1-2.5 60 60 8 mLJkg/hr 

2.6-3.0 40 40 12 mLJkg/hr 

3.1-3,5 30 30 18ml/kg/hr 

3.6-5.0 20 20 25 mLJkg/hr 

Mild: 3-3.5 
> Best by restoration of normal feeding 
) · Oral supplementalion at 1-3mEq/kg/day PO divided BIO-TIO: 

• Potassium gluconate (bast) tgm i=4.3mEq of K+ 

• Potassium chloride 1gm = 13.4mEqof K+ 

:,. Once levels have normalised then maintain on 1mEq/kg/day divided BID OR adjust dose as 
necessary based on electrolyte levels 

Moderate: 2.5 - 3 

» Oral supplementation combined with IV therapy 
Severe:< 2.5 
:,. IV therapy 

ll Hypocalcaemla: 
./ Acute therapy: 

lJ 

L 
rj•· 

) If concurrent seizures/letany: Use IV calcium therapy in cpnjunctlon with diazepam IV 
) Calcium gluconate 10% 0.5-1 ml/kg given slow IV over 1.5 minutes, Slowly to effect monitoring heEirt: 

rate and ECG · 

> Can _continue as a CAI e.g. 0.25mVkg of Calclum gluconate 10% maintenance Infusion 
./ Long term therapy (I.e. treatment of primary hypoparathyroldlsm): 

» Vitamin D: Increases Intestinal calcium absorption 

> Catcltriol (1,25 Dlhydrocholecalcilerol = active form of vitamin D) at 0.005 - 0.015µg/kg/day with a· 
calcium supplement (e.g. Calcium carbonate) 

} Monitor calcium concentrations monthly until stabilized - avoid hypo/hypercalcaemla 
> Also monitor phasphale and albumin concentral!ons 

Hypercalcaemla: 
./ Treatment of underlying disease 

lj'.i. ./ Acute therapy: 
} Fluld therapy (0.9% sallne), correction of volume and dehydration deflclts to enhance urinary 

excretion 
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»- +/- Diuretics: E.g. Furosemlde 1-2mg.lkg IV, SC, PO BID 

• Must ensure fully hydrated before commencing 

• Match urine output with lluld input and if possible and can tolerate it have water available 
) +/· Corticosteroids: 

• Only if a definitive diagnosis has been made and they are Indicated 
» If life threatening: 

• Chelating agents e.g. Sodium or potassium phosphate (0.02mmol) at 0.25-0.5mmoVkg IV over 
4 hours 

Sodium bicarbonate 1 mEqlkg or 1 mVk.g of 8.4% solution slowly over 20 minutes: 
o Decreases both Ionized and total calcium 
o Must monitor acid-base balance 
o Best if concurrent metabol!c acidosis 

Hyperphosphataemla: 
./ Treatment of underlying disease 
./ Acute therapy: 

) Fluid therapy 0.9% saline 
) Can give Insulin to promote cellular uptake same protocol as for hyperkalaemra 
Jl> Correction of hypocalcaemla (if present) 

Hypophosph11ta111mla: 
./ Treatment should be considered If <0.65nmoVL, initiated if <0.30nmoVL 
./ Sodium or potassium phosphate (0.02mmol) at 0.01·0.D5mmol/kg/hr unlit phosphate levels normalise 
./ Do not supplement If there Is a concurrent hypercalcaemia or If anurlc or oliguria 
./ Amount: 

» Phosphate supplementation = 0.01-0.05 mmoVkg/hr 
» Add into IV fluids 

Ji> Alternatively, determine the amount of potassium supplementation needed, give half the amount as 
KCI and the other half as KP04 (potassium phosphate) 

./ Treatment: 
Jl> Administer In Ca+ free fluids and avoid if patient is hypercalcaemlc 
Jl> Discontinue when serum phosphorus = 0.9 mmoVL 
> Monitor phosphate levels every 6 hours 
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fl Haematology 

• Thia chapter covers: 

./ Basic changes seen on a haematology panel and changes seen on blood smear r! ./ lnterpreta1Jon of changes In PCV/TP and Jn Iha serum colour 

White bl~ Cella: 

[ 
~Stress Leukogram: f Neutrophils (no left-shift) and macrophages, l lymphocytes and eosinophils 

l•ncytopenla: l WBC, l RSC and l platelets 

[ 

l 
( 

1 
Cell Type: Increased: DecreaHCt:-; 

: • Neutrophllla: • Neutropenl1: 

' 
Neutrophlla: With right shift: .> Decreased production - disease 

> Fear, excitement or exercise affecting precursors In bone 

.> Corticosteroids (stress teuKogram) marrow e.g. myeloproltferatlve 
1 disease, parvoyirus, FIV, FeLV, 

With left shlh: drugs, t6xlclties 

' 
,. lnfecllon > Pancytopenla ,. Immune mediated disease With degenerative left shift: ,. NeoplasJa (esp. tumour nee:rosls) > Overwhelming demand or acute 

' ,. lnflammallon inflammation/Infection ,. Bone marrow neoplasla • 1eukaen,ia 
> 

• Lymphocytoals: • Lymphopenla: 
Lymp~ocytea: » Physiologic: e.g. young animals, > Stress response 

[ ' excitement ,. Corticosteroids ,. Prolonged Immune stimulation ,. lmmunosuppresslve drugs 

' 
,. Protozoa! e.g. Ehrlichfosls > Viruses ,. Addison's disease ,. Endotoxemia and severe bacterial 

r 
,. Leukaemia infection ,. Loss of lymph ,. Pancytopenla 

[ 
• EoslnJphllla: • Eoalnopenla: 

Eoslnophlls: » Parasites ), Corticosteroids (slress respohse) ,. Allergles and allergic d_erme.litis •• Calecholamtne's 
I ,. Asthma 

,. Acute infection ,. Neoplasla ,. Fungi 

[ 

[ 

l Monocytea 
• Monocytosls: 

» Stress Jeukogram 

( 
,. Chronic ·1nflammallon - lnfecllon, 

mallgnancy, necrosis, 
pyogranulomatous lnflamrr,allon ,. Intracellular bacteria e.g. 

( 
Mycobacterfa, Bruce/la ,. Foreign body reactions ,. Immune-mediated disease ,. During recovery lrom neutropenla L 

l] 
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.. 
Neutrophlls: 
./ Neutrophllla: 

> lnflammaUon uncommon to go above 40 x 109/L 
, NeopJasia/paraneoplastic: Consider if counts >70 x109/L for dogs & >50 x1o&/L for cats 

./ Right shift: 
) Increased numbers of mature' ~segmented' neutrophll. Usually due to increased corticosteroids 

(slress, hyperadre110cortlcism, dn.igs) 
./ Left shift: 

> Increased numbers of immatllre neutrophfJs "bands" the peripheral blood. Occurs In inflammatory 
conditions 

> Band neutrophils: 'U' shaped nucleus v.ith no segments 
Regenerative left shift: 
o Neutrophilia due to increased immature neutrophils but segmented ·mature· neulrophlls are 

still predominant 

• Degenerative left shift: 
o More immature neutrophils than segmented "mature" ones 
o Can have normal numbers or neulropenia 

o Unable to meet demand, due lo overwhelming infection/inflammation 
,., Toxic change: 

;.. Number of morphological changes in neutrophlls indicating shortened production limes with 
incomplete maturation in the bane marrow due to intense stimulatlon 

;.. 3 common changes seen on blOOd smear: 

• Reduced granulation resuJling In increased cytoplasmic basophilia 

Cytoplasmlc vacuolation 

• Dahle bodies: Light blua..grey, oval inclusions fn the periphery of the cytoplasm 
,., Hypersegmentatlon: 

» 6 or more nuclear lobes 

, Caused by vitamin 812 and folate deficiencies, prolonged corticosteroids administrallon 

Red blood ce/ls; 
Terminology: 
,., Anisocytosls: 

> Variation in cells size, seen with increased reticliocyles and spherocytes 
,., Poikllocytes: 

» Abnormally shaped red blood cells 
,., Polychromasla: 

> Increased variation in red blood cell colour, seen with Increased reticulocytes 
,., Hypochromasla: 

;,. Decreased red blood cell colour. Usually seen as increased central pallor with reduced 
haemoglobin concentration 

,., Howell-Jolly body: 
> Nuclear remnant thal has remained Within the red blood cell, usually basophilfc. Increased 

frequency with regenerative anaemias due to Increased red blood cell release 
./ Heln:r; bodies: 

> Clumps of haemoglobin due to oxidative damage, seen as pale btue structures protruding from the 
red blood cell. Cats can have upto 10% normally. 

,., Eccenlrocytes: 

» Haemoglobin has moved to one side, leaving a hollow area on the other side. Due lo oxidative 
Injury or following Heinz body 

,., Nucleated: 
> Commonly seen in young kittens <12 weeks of age, condiUonS of increased RBC production (eg. 

IMHA), myeloproliferative condrtions involving splenic metastases or splenfc disease 
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Spherocytes: 

> Small dark red blood cells that lack central pallor, have nonnel MCV but reduced surface area 

> Most frequently seen In lmmune-medlaled haeniolytlc anaemia, but also post-transfusion and 

( 

',,., Helnz body anaemias 
"' Schlstocytea: 

> Irregular ABC fragments due to damage/shearing from lntravascular fibrin strands or turbulent flow . 
through mlcrovasculature · . -

) Most frequently seen in DIC, hemanglosarcoma, glomerulonephrltls, CHF etc. 

f; Appearance: 

r: 

[] 

fl 

[]. 

IJ 

[] . 

[]. 

[] 

./ Dog: BJ-concave, uniform In size 

Parameter: Increased: DecrMHd: 
MCV (mean corpuscular Macrocytoals: Mlcrocytosls: 
volume): Mean size of ABC • Regenerative response • Iron deficiency 

• FeLV • Liver disease and PSS 
• Myeloprollferatlve disease • Anaemia of chronic disease 
• Old samples >24 hours 
• Autoagglutlnatlon 

ROW (red blood cell • t Numbers of reticulocytes 
distribution width): • Anaemia with large variation 
Degree of variation in size of in cells sizes 
ABC 

MCHC (mean corpuscular Hyperchromaala: Hypochromaslil: 
Hb concentration): • lntravascutar tiaemolysls • Large numbers of immature 
Mean concentration of Hb In • Heinz body formation ABC (regenerative anaemia) 
RBCs • Agglut!natlon • lron deficiency 

• Llpaemla (artefact) • Old samples >24 hours 

./ Cat: Mild anisocytosis, little central pallor, Howell-Jolly bodies (<1 %) 

Anaemia: 

./ See also 'Anaemia and Pale Mucous Membra11es1 for diagnostic pathway and causes of anaemia 

Degree of anaemia· 

Pitcked cell volume/ Haematocrlt: 

MIid: Moderattt: . Severe: 

Dogs: 30-35% 20-30% <20% 

Cate: 20-25% 20-15% <15% 

Types of anaemias: 
./ Pre-regenerative: Bone marrow takes 3.4 days to respond (refer to history) 

./ Regenerative anaemia: When increased number of retlculocytes In peripheral clrculatlon 

./ Non regenerative: No Increase In rellculocytes tn peripheral clrculatlon 

Regenerative anaemia: 
./ When Increased number of retlculocytes In peripheral circulation 

./ Cats: Two types of retlculocytes: 

)lo, Aggregate type: Only count this type when assessing response to anaemia 

)lo, Punctate type: Increased numbers if regenerative response been for up to 3-4 weeks 
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• 
Retlculocyte: 
./ Characterised as macrocytlc (high MCV), hypochromasia (low MCHC) and polychromasla (variation in 

colour between cells) 
.,, Quantify using ·corrected Reticulocyte Percentage" formula: 

Observed retlculocyte % x (patient's HCT % / "normal" HCT %) 11 "Corrected retlculocyte W' 

("Nonnal Her = 45% in dogs, 40% In cats) 

Degree: Dogs: Cats: 

MIid: 1.5-4% 0.5•2% 

Moderate: 5-20% 3-4% 

Marked: >20% >4% 

Packf!d ceJI voJyrne and total solids; 
Appearance of PCV tube: 

./ Large buffy coat= t WBC, bone marrow neoplasia 

./ Serum: 

» Upaemic (while): Pancrealltis, post-prandlal llpaemia, hyparadrenocortlc!sm, diabete5 mellilus, 
hypothyroidism 

;,. Haemolysed (red): Poor collection, intravascular haemolysis 

> rcteric (yellow): Pre-hepallc, hepatic, post-hepatic 

Alterations In packed cell volume and total solids: 

./ HCT is equ!valent to PCV but expressed as a percentage 

.1 Hb is the amount of haemoglobln In the blood (free and inside the cells), in haemolysls the PCV and 
HCT will be reduced but the haemoglobln wilt be normal 

PCV: TS: Interpretation: 

1 Normal 
Polycythaemia (rare), splenic contraction, dehydratlon with 
hypoprotelnaemla 

t 1 Dehydration, fluid shift 

1 j 
Severe dehydration with loss of protein 

Haemorrhagic gaslroenteritls, haemorrhage 

Normal Normal 
Normal hydration 

Acute haemorrhage 

Normal orf j 
Splenic contraction after blood loss 

Protein loss (GIT, renal) or! protein production (liver) 

Normal 1 
Anaemia with dehydration 

Normal hydration with hyperprotelnaemla/hyperglobulfnaemla 

Chronic ABC destruction or ! production, if haemolyaed or 

j Normal 
icterlc serum ...... haemolytic anaemia 

Anaemia of chronic disease 

Bone marrow disorders 

j l 
Aggressive fluid therapy, blood dilution (>3hr post-
haemorrhage) 

j t Lymphoproliferatlve disease, anaemia of chronic disease 
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n Platelets: 

Usually if platelets are clumped on a blood smear then there are adequate numbers for coagulatlon 
If platelet numbers are >30x1011/L, then should be enough for coagulation · 
Platelet clumping will artiflclally reduce platelet counts on haematology panel 

[] Increased: Decreased: 

• Thrombocytosls: • Thrombocytopenla: 
> Inflammation , Immune mediated destruction 

[] 
,. Neop1asla > Splenomegaly/hypersplenlsm ,. Acute haemorrhage (rebound) {sequestration) ,. Chronic bleed!ng and iron > DJSseminated tntravascular 

dellciency coagulallon (consumption) ,. Stress > Aplastlc anaemia (pancytopenla} 

[J 
,. Drug induced > Acute blood loss 

> Bone marrow disease 

[] 

[] 

[J 

[] 

[] 

[J 

u 
u 
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Hepatobillary Disease 
This chapter covers: 
Common diseases affecting the hepatobillary system: 
./ Jaundice 

./ Acute hepatopathy / hepatitis: 

./ Canine chronic hepatitis: 

./ Feline hepatic llpldosls: 

./ Feline Inflammatory liver disease: 

./ Hepatic encephalopathy 

For more information on changes seen in hepatic and biliary parameters in a biochemistry panel, See 
''Biochemistry" 

Jaundice; 

Pathophyslology: 
./ Divided Into lhree types: 
..r Pre-hepatic: 

> t Produc!lon of haemoglobin due to haemolysis 
./ Hepatic: 

> l Uptake and conjugation due to hepatic failure 
> ! Hepatic excretion 

./ Post-hepatic: 
> ! Removal due to bil!ary obstruction 

Causes: 
,/ Pre-hepatic: 

> Immune mediated haemolytic anaemia 
;.. Toxic: Snake, onions/garl!c, paracetamol 
> Bacterial: Mycoplasma haemofelis 
> See "Anaemia and Pale mucous membranes" for differentials for haemotysls 

"' Hepatic: 
» Hepatitis: Severe acute 

• Toxic: Plants, mycotoxln 

Inflammatory: Hepatitis, cholanglohepalilis, neoplas!a 

Infectious: Baclerial (leptospirosis), parasitic {migrating larvae, toxop/asma) 
"' Post-hepatic: 

» BIiiary tract obstruction: Biliary stones or mucocele 
> Duodenal foreign body: Blocking duodenal papillae 
) Pancreatitls 

Clinical signs: 
"' Jcter!c mucous membranes.lsclera 
"' Clinical signs associated with underlying cause 
Diagnostics: 

"' Pre-hepatic: 
) PCV/TP, lcteric serum 
:., Spherocytes 
;., Autoagglutlnallon 

"' Hepatic: 
) t Bilirubln, t ALP, GGT, +/· t ALT, AST 
» Ultrasound: +/· Liver pathology 

"' Post-hepatic: 
> t BiUrubln, t ALP, GGT 
» Ultrasound: Biliary tract congestion, blllary stones, mucocele, pancreatitls 
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Treatment: 
./ As per the underlying condition 
./ See below for hepatic disease 

), Consider antibiotics for post-hepatlc obstruction as blllary stasis is a high risk of 1nfect1on 

Acute haPatopgthyfhepatnls; 
Clinical signs: 
.t' Acute onset, anorexia, vomiting, cranial abdominal pain, Jaundice, bleeding, hepatic encephalopathy, 

seizures 

Diagnostics: 
./ Biochemistry: 

» Elevated liver enzymes especially ALT and AST, ALP, bllirubln, bile acids, hypoprotelnaemia, 
hypoglycaemia 

,/ Haematology: 
), Anaemia, thrombocytopenla 

./ Ultrasound: May not see any specific changes 

./ Biopsy: May show non-specific changes 
Causes: 
./ Infectious (bacterial, viral, protozoal, parasitic, algae), toxicity (paracetamol, cycad Ingestion), 

neoplastlc, pancreatitis, IBO etc. 
Treatment: 
./ Supportive therapy. 

;.> IV fluids and electrolytes 
·;.. Antiemetlc: Metoclopramlde 0.5mg/kg TIO, maropltant 1mg/kg SC SID for <5 days 

»- Gastric protectants: Proton pump Inhibitors, H2 antagonist (lamotidlne), sucralfate 
· ./ Antibiotics: 

> Depending on cause 
> Metronldazole 7 .5mg/l<g BID and ampiclllin 22mglkg TIO 

./ Coagulopathy: 
)> Plasma for coagulopathy, see "Coagulopathy" 
> Vitamin K1 injeotlon, single dose 5mg/kg SC, +I· continue with 2.5mg/kg PO BID 

./ Adjunctive therapy: 

> Anti-oxidants: 

Vitamin E 400 IU PO SID and Vitamin C 

• S-Adenosy·L·methlonlne (SAMe): Potent antioxidant 20mg/kg PO SID 
)> Choleretlc: 

• Ursodeoxychollc acid (Actlgall ®): 10-15mg/kg _PO SID, only ff no blUary tract obstruction · 
)- Parac8tamo\ toxicity: 

• N-Acetylcystelrie: 140mg/kg IV Jnitlally (dlluted In satrne), then 70mg/kg IV or PO 010 for 5· ' ... 
~~· . 

./ Neurologlcal signs: 
> See "Seizures Disorders" - avoid benzodlazeplnes, use propofol to stop seizures and begin 

phenobarbltone or levetlracetam 
> Treatment ~Hepatic encephalopathy" see following pages 
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, 
canine chronic hepatitis: 
Pathophyslology: 
./ Syndrome characterised by hepatic degeneration and necrosis leading to fibrosis, causes can Include: 

) Idiopathic: Most common 
> Recurrent pancreatltis/lBD, biliary tract disease (obstruction, inflammation) 

;.,. Toxicity/drug: Chronic exposure 
:,. Inflammation (lmmune•medlated, fungal, bacterial, viral (adenovirus)) 

> Breed specific copper accumulallon disorders (Bedlington terriers, West Highland Terriers, 
Dalmatlans, Dobermans) 

Clinical signs: 
./' Anorexia, lethargy, vomiting, weight loss, jaundice, PU/PD, ascites (portal hypertension or 

hypoalbumlnaemla) 
./ Behaviour changes: Disorientation, head pressing, ataxia, pacing, seizures, circling 

Diagnostics: 
./ Haematology and biochemistry: 

> Variable changes on haematology 
> Usually elevated ALT, bilirubln and paired serum bile acids 
> But signs of liver dysfunction: Low albumin, urea, glucose, coagulopalhy 

./ +I- Coagulopathy 

./ Ultrasound 

./ Biopsy: Definitive diagnosis, hlstopathology and culture and sensitivity 

Treatment: 
./ Treatment for specific disease according to diagnosis based on biopsy 

./ Supportive therapy: 
» IV fluids and electrolytes 
> Antiemetlc: Metoclopramlde O.Smg/kg TtD, maropitant 1 mg/l<:g SC SID for <5 days 
;.,. Gastric protectants: Proton pump Inhibitors, H2 anlagonist (famolldine), sucraHate 
) Coagulopathles: Plasma and Vitamin K, see "Coagulopathy" 
> Neurological signs see "Hepatic encephalopathy" 

./ Adjunctive: Based on definitive diagnosis 
> Diet as for "Hepatic encephalopathy"· protein restriction to minimise hepatic workload or protein 

Intolerance 
> lmmunosuppresslve therapy: 

• Prednfsolone O.Smg/kg PO BID 
• +I- Azathloprine 2mglkg PO SID until remission then O.Smg/kg PO EOD, monitor for bone 

marrow suppression and hepatoxicity, also very toxic In cats 
, Anti-fibrolic: 

• Co!chiclne 0.03mg/kg PO S1D 
> Copper chelation: 

0-penlclllamlne 10-15mg/kg PO 810 

Zinc acetate Smg/kg PO BJD (max dose 100mg BID) 
) Anti-oxidants: 

• Vitamin E 400 IU PO SID 
S-Adenosy-L-methlonlne (SAMe): Potent anti-oxidant 20mg/kg PO SID 

Milk thistle 
> Choleretic: 

Ursodeoxychollc acld (Acligall ®): 10· 1 Smg/kg PO SID 

Only if no biliary tract obstruction 

> Ascites: 
Splrolactone +/- lurosemlde 

Abdomlnocentesls 

Hepatoblllary Disease 135 



[ : 

(l 

[: · 

( 
1 

J 

[] 

[] 

(] 

[; 

[] 

ll36 
j 

Felfne hepptlc Upldosls; 
Pathophyslology: 
./ Increased hepatocellular accumulation of lipids and cholestasls leadlng to hepatic fallure 

./ Typlcally seen In middle age obese cats that have experienced a period of prolonged aiiorexta resulting 
in rapid weight loss: . 

);> Most commonly secondary to pancreatilis, inflammatory bowel dlsease, cholanglohepatitls and 
diabetes mellitus -

;. Other causes include hepatotoxlns, other systemic Illness, surgery, severe prolonged stress 

Clinical signs: 
./ Weight loss and anorexia, lethargy, vomiting, Jaundice, hypersallvatlon, hepatomegaly 
Diagnostics: 
./ Haematology: 

);> +/- Non-regenerative anaemia 

,1 Biochemistry: 
;. Significant increases in ALP, GGT and bllirubln, also Increased ALT and AST 
> ALP Increase Is usually significantly higher than ALT 

./ Cytology: Hepatocytes with cytoplasmic vacuolisatlon 

./ Biopsy: Definitive diagnosis 

./ Ultrasound: Diffusely hyperecholc liver+/· hepatomega1y 
Treatment: 

./ Supportive therapy: 
» JV fluids and electrolytes 
) Antlemitics; Metoc1opramide 0.5mg/kg TIO, maropltant 1 mg/kg SC SID for <5 days 
» Gastric protectants: Proton pump inhibitors, H2 antagonist {famotidlne), sucralfate 

./ Antibiotics: 

>' +I- Amoxicillin or second generation cephalosporin +/- low dose metronldazole 
» Change according to culture and sensitivity 

./ Nutrition: 
:,;. Very Important via nasoesophageaVgastric or oesophageal tubes 
) Based on 60kcaVkg/day of ideal body weigh! ("" total calorlc intake), using a hlgh protein complete 

and balanced diet · 

, Start at 25% and increase by 25% per day over 4 day$ 

;,- Monitor electrolytes tor refeeding syndrome: Hypop~osphataemia, hypokalaemla,, 
hypomagnesaemla 

./ Adjunctive: 

) Vitamin K1 2.Smg/kg SC BID for 2 days then once weekly 
Ji> Vitamin B1 2 250µg SC weekly · 
» S·Adenosy-L-methlonlne (SAMe): Potent anti-oxidant 20mg/kg PO SID 

Fellne lnflemmatpry liver disease: 
Pathophyslology: 
./ Cholangitis is lnflammatlon of the biliary tract and surrounding liver, common syndrome In cats, rar111 ln · 

dogs . 

./ Suppuratlve form: 
) Acute neutraphilic cholangitls: 

Neutrophlllc lnflammatlon of the portal lrlads a·nd bile duclules 

Ascending bacterial infection or biliary system palhology 

Acute onset, severe pyrexla illness, usually younger males 
) Chronic neutrophlllc cho1angllis: 

Possible progression of acute neutrophltlc form or possible Immune mediated disease 

• Often concurrent pancreatltls and 1BD 

Hepatoblllary Disease 



-It 
It • • I 
I 

' • t 

• t 

• 
I 

Mixed Inflammation of the portal areas 

• Chronic mild to moderate illness (weeks) occasfonarry pyrexic, usually middle aged males 

./ Non suppurative form: 
» Lymphocytlc portal hepatitis: Lymphocytlc and plasmacytrc 

Nonspecific lymphocytlq lnfHtration of the portal regions without concurrent cho/angitls 

common causing chronic mlld Illness (weeks}, rarely pyrexrc, older aged cats 

:> Lymphocytlc cholangftls: 
Lymphocytfc Jnfi/lrallon- of the portal area with billary hyperplasfa and fibrosis 

Less common, posslble Immune mediated pathogenesis 

Clinical signs: 
./ Vomiting, diarrhoea, anorexia, weight loss, jaundice, hepatomegaly, rarely asciles 

OJagnosl/ca: 

./ Haematology: 
» +/· Inflammatory leukogram, anaemla, lhrombocytopenfa 

./ 8/ochemfstry: 
:,. Increased blllrubin, bile acids and ALT 
> ALP Increase seen more with chronic forms, GGT is more sensitive In cats 
» +/· HypoproteJnaemJa, hypoglycaemia 
> +/- Elevated fellne pancreatic lipase lmmunoreactivily 

./ Uttrasound: May not see any specific changes 
,1 Biopsy: Definflive dfagnosls, hlslopathoJogy and culture and sensitivity 

Treatment: 
./ General: 

» Suppurative form: Long term antibiotics at least 5 weeks 

> Non suppuralfves foan: Long course of corticosteroids+/- antibiotics 
.; Supportive therapy: 

> IV fluids and electrolytes 
> Anllemillcs: Metoclopramlde O.Smg,'kg TIO, maropitant 1 mg/k.g SC SID for <5 days 

» Gastric protectants: Proton pump Inhibitors, H2 antagonist (famolidine), sucralfate 
.; Nutrition: Important via nasooesophageaVgastrlc or oesophageal lubes and feed as per "feline 

hepatic llpJdosls" 
.; Antibiotics: 

> Amoxlclllln 22mg/kg TIO or cephalothin 22mg/kg TID +/- melronldazole 7.Smg/kg BID 
>' Change according to culture and sensitivity 

./ Anli-Jnflammatorles: 
), If non-responsive to antibiotics, indlcated with chronic neutrophfllc cholangills and lyrnphocytlc 

cholangrtrs 
> PrednJsolone 1 mg.I kg PO BID, then tapered over 6 weeks to lowest EOO dose 
> Chlorambuc/1: If cannot tolerate prednlsolone can trfal chlorambucll 

./· Adjunctive: 
> Anti-oxidants: 

• Vitamin E 400 IU PO SID and Vitamin C 

• S·Adenosy-L-methionlne (SAMe): Potent anti-oxidant 20mg/kg PO SID 
> Choleretfc: 

• Ursodeoxycholfc acid (Actlgall ®) 10-15mg,'kg PO SID 

Only if no bJr,ary tract obstruction 
> Vitamin K 2.Smg/kg SC BID for 2 days then once weekly 
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Hepp\lc encephalopathy; 
Pathophyslology: 

./ Can occur when >70% of hepatic function Is lost 

./ Secondary to any hepatic disease process, most commonly portosystemlc shunts 
v' Younger an!mals most commonly shunts, older antmals most commonly neoplasla 
Cllnlcal algna: 
./ Anorexia, vomiting, PU/PD, ascites 
,/ Behavioural changes: Disorientation, head pressing, ataxia, pacing, seizures, circling 
Causes: 

ti' Acute or chronic hepatic fallure, portosystemic shunts (congenital and acquired) 
Diagnostics: 
./ Haematology, biochemistry and urinalysis: 

> MlcrocyUc anaemla +/- target cells, acanthocytes, po\kl1ocytes 
> Vari able changes in liver enzymes (ALT, AST, GGT, ALP) and billrubin 

• Signs of liver dysfunction: Low albumin, urea, glucose, coagulopathy 
> Paired serum bile acids (usually elevated) 
> Blood ammonia levels may be elevated 
> Urinalysls: Low USG and ammonia urate cryslals 

./ Imaging: 

> Ultrasound 
> Sc!ntlgraphy, portography 

Treatment of acute hepatic encephalopathy: 
./ IV fluids and electrolytes 
./ Reduce ammonia and urease producing bacteria: 

, Nil per os 12·24 hours 
:.,. Enema to remove toxins .and reduce ammonia producing bacteria: 

• Warm water to remove contents 

Retention enema (5· 1 Oml/kg) e.g. 3 parts lactulose to 7 parts water every 6 hours or unlll colon 
Is empty in crtais states 

~ +I· Gastric lavage If recent ingestion of hepatoxlc agent 
> IV antibiotics: Me\ronidazole 7 .5mg/kg IV BID or amoxlcillin 20mg/kg IV TID 

./ Seizures: 

> Treatment for seizures see 11Selzures Dlsorder111 BUT avoid benzodiazeplnes, use propofol anrJ· 
begin phenobarbitone · '· 

> Cerebral oedema: Mannitol 1gfkg IV over 20 minutes 
./ Gastric protectants: Proton pump inhibitors, H2 antagonist {famol!dlne), sucratfate 
./ Coagulopathies 

> Plasma see "Coagulopathy" 
> Vitamin K1 2.5mg/kg SC BID for 2 days then once weekly. 

Treatment of chrgnlc hepatic encephalopathy: 
./ Treatment for underlying disease 
./ Reduce ammonia production 

> Lactulose 0.5-2ml/kg PO BID· TIO OR psylllum (1·3 tsplday) 
./ Antibiotics: 

Y Used intermittently during relapse, metronldazole 7.5mg/kg PO BID 
"./ Diet: 

> Low protein bu! high blo1oglcal value, high carbohydrate to reduce ammonia production e.g. HUis 
UD® 

> Small meals frequently 
> Moderate fibre content to reduce ammonia production and consllpatlon 
> Vitamin B and C 
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Nasal and Nasopharyngeal Disease 

This chapter covers: 
./' Differentials for common cllnlcal signs associated with nasal and nasopharyngeal disease 
./ Including: 

» Rhinitis 
> Sneezing 
> Nasal discharge 
» Reverse sneezing 
:1,>, Eplstaxla 

./ Lists differentials, methods of diagnosis and treatment prlnclples 

Nasal discharge and sneezing: 
./ Differentials: 

> Sneezing: 
Acute onset: Foreign body, allergic, infectious -viral, trauma 

Chronic: Infectious (vlral, bacterial (secondary), fungal, parasitic), neoplastic, foreign body 

Reverse Sneezing: Foreign body, nasal mites, allerglc, vomited contents 
> Nasal discharge: 

Serous: Viral, allergic, foreign body 
Purulent: Chronic foreign body, secondary bacteria! infection, fungal infection, rower respiratory 
tract disease, neoplasla, dental disease 

Sanguineous (eplstaxls): Neoplasia, fungal, trauma, foreign body, systemic coagulopathy, 
hypertension, dental disease 

» +/- Systemic illness,+/· facial deformity 

Differentials and treatment: 

Lower respiratory tract disease: 
• E.g. Pneumonia 
• Typically see bllateral mucopurulent nasal discharge and signs of lower respiratory tract Involvement 

• Diagnosis: • Treatment: 
> See "Respiratory Disease" > Treatment of lower airway disease 
> Radiographs of chest 
> +/· CuHure of nasal discharge {but best If lower 

airway sample collected) 

Dental disease: 
• Tooth root abscesses, oral nasal fistula& 

• Diagnosis: • Treatment: 
» Oral examination > Dental treatment e.g. removal of teeth 
> Radfographs > Antibiotics 

> Surgical correction of flstulas 

Foreign bodv: 
• Acute onset, usually unilateral serous nasal discharge, sneezing and reverse sneezing 

• Diagnosis: • Treatment: 
» Nasal flush ,. Removal of foreign body 

> Scoping >- +!- Antibiotics ,. +/- Aadiographs (4-5 day lag phase In --
radiographic changes) 
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-:Fungal disease: . 
1. Aspergll/0$/•: 
J > Typically, canine disease, especially young dogs with long nose usuall)t Asperg/1/us fumlgatus 
> Purulent to sanguineous discharge, pain on palpation, ulceratlon of nasal planum and signs of 

1 
systemic Illness 

~ > Can have neurologtcal signs 
J Ctyptococcus: 
> Typlcally, feline disease, and usually Cryptoooccus neofonnans 
> Can have neurologlcal signs with Cryptococcus var gatU 

1 > LCAAT Is used for monitoring litre levels as an lndlcallon of response to therapy 

j Diagnosis: • Treatment: 
> Serology - fungal antibody titres » Aspergllfosfs: 

' 

-
> Scoping (fungal plaques) and biopsy, . Topical (best) and systemic antlfunga/s 

' cytological demonstration of organisms combined with local debrldement 
> Culture > Cryptococcus: 

' , • Systemic antlfunga1s (amphotericln B If 
showing neurological signs) combined with 

' 
surgical debridement 

leoplaala: 
J Commonly adenocarclnoma, squamous cell carcinoma and lymphoma (cats) 

• Systemically well, unilateral to bilateral discharge, advanced cases see facial defonnity 
, Dlagnosla: • Treatment: 
j »- Radlographs and CT > Radiation and chemotherapy 
J> Scoping and biopsy 

Lymphocytfo plasmacytlc rhinitis: 
~
1 
Diagnosis of excluslon, based on repeat biopsy findings of lymphocytlc plasmacytlc Inflammation 4 
, weeks apart 

jDlag"nosls: • Treatment: 
;,. Repeat biopsy > Corticosteroids at immunosuppressive doses, 

once under control can try Inhaled l 'lral Infections: 
jsee 11Vlral disease and Vacclnadon" for a table of comparison 

• Typlcally, FHV end FCV usualty with concurrent ocular signs 
• Can be concurrently Infected with both and cause similar clinical signs, and contribute towards chrcinic 

rnfeotlon: . 
)" FHV can also have severe conjunctivitis and corneal ulceration 

~» FCV call have mlld ocular signs, oral ulcers and glnglvltJs, tameness (self.llmltlng) · 
• Chronic viral disease can lead to mucosa! destruction and secondary bacterlat Infection leadln(I to. a, 

syndrome called "chronic snuffle!$"; 
•' 

[}, Unllatorallbilaleral mUCOP.Urulent nasal discharge 
l. +/· Chronic sneezing 

• See "Vlral disease and Vaccination" for more • Sea "Viral dls·ease and Vaccination" for more 
Information information l '))lognosls: • Treatment: t PCA .on conjunctiva! swab > Supportive therapy: Nebullsation and 
"hronlc snufflera: humldtt/caU-on, lyslne 600mg BID 

» Rule out other causes of mucopurulenl nasal > Antlb(otics: DoxycyctJne to prevent secondary 

1 
discharge bacterial infection 

(_ ~ Rad_lographs • Chronic snufflers: 

j Scoping » B weeks of doxycycline or cUndamycJn (good 

> +/· Culture of nasal discharge bone penelratlon) ,., +/· Short courses for relapse 

u > +/- Sallne nebullsalion 
);, Antf-vlral medication 
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Bacterial Infections: 
• Mycoplasma, Bordetella Bronchlseptica, Chlamydoph/la felis (cats) can cause primary respiratory tract 

Infections 
• Mycoplasma and Chlamydophlla fells can cause conJunctlvttrs 

• Diagnosis: • Treatment: 
> Culture of nasal swab (not recommended as ,. Treabnenl of the underlying disease 

almost always secondary to a predisposing > Supportive therapy: Nebullsatlon and 
factor/cause e.g. Vlral Infection) humldH!catlon, nutritional support (smell ls 

» Conjunctiva! swab and PCR Important for cat's appetite) ,. Antibiotics: Doxycycllne for up to 3 weeks 

Parasitic Infection,: 
• Nasal mites (e.g. Pneumonyssoldes can/num). varies between geographic regions, typtcally more 

common·1n kennels 

• Diagnosis: • Treatment: 
> Scoping > lvermectin 300µg/kg PO once a week (care 
> Cytology with collies and it Is off label use) 

Nasal polyps: 
), Condition of cats 

• Diagnosis: • Treatment: 
> Scoping of nasal cavity and pharynx ;.. Surgical removal 
> Aadlographs 

Reverse sneezing: 
,1 Increased lnsplratory effort through the nose, typically caused by caudal nasal or nasopharyngeal 

disease 
Olfferentlals: 
,1 Foreign body 
./ Nasal mites (e.g. Pneumonyssus caninum), see above 
,1 Lymphocytlc ptasmacytic rhinitis, see above 
,1 Nasal polyps (cats) 
./ Fungal 
,1 Post vomiting 
,1 Also other nasal diseases, see dlfferentlal 11st for sneezing above 
Diagnostics: 
./ History: 

> Any vomiting (vomllus lodged In nasopharynx), eating grass 
,1 Vlsuallsation of the nasopharyngeal region and nasal cavity: 

> Ideally with scope, otherwise spay hook and mirror 
,1 Flushing of the nasal cavity with saline: 

) Intubate and place swabs In the back of the pharynx to absorb fluid and collect debris 
./ Imagery: 

> Radiographs or CT but can take up to a week before see changes and typically non-specific 
) Scoping 

./ Biopsy: 
> Best via scoping but can also be done bllnd (do not pass the medial cantus of the eye) 
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1-1 Eplataxia; 
j ./ Bleedlng from the nasal cavity 
./ Caused by local and systemic disease processes 

f 
1 Differentials: 

.
. : ./ Neoplasla, see previous pages 

i ./ Fungal, see previous pages 
./ Trauma 

[

---, ./ Foreign body 
_ ·_ ./ Systemic coagulopathy, see "Coagulopathy" 
' ./ Hypertension, see "Cardiovascular Disease" 

> Dental disease 

[

-1 Olagnostlca: 
, ,/ History: Access lo rodenlicides, trauma 

J ,/ General physical exam 
./ Assessment for coagulopathy, see "CoagulopathY-

f 
l ./ Blood pressure measurements, see ·cardiovascular Disease· 
·: . ./ Haematology and biochemistry: Assess for systemic disease 

J ./ Imagery: 
> Radlographs or CT bu! can take up to a week before see changes bu! typically rion-speclflc 

l] 

[J 

u 
11 

./ Visuallsatlon vla scoping: 
> Foreign body, fungal (visualisation, cytology and culture/PCR) 

-I' Biopsy 
> Best via scoping but can also be done bllnd (do not pass the med!al cantus of the eye) 
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Neurological Disease 

This chapter covers: 
./ Steps of a basic neurological examination 

./ Differentials for diseases affecting the d,ifferent areas of the nervous system 
,/ Also covers: 

> Vestibular disease 
> Homer's syndrome 

Neurolpglcal examlnatloni 
Order of tests: 
./ 1) Mental status: Alteration can indicate fntracranial disease 

./ 2) Galt and Posture: Alteration can indicate intracranial disease 

./ 3) Cranlal Neives: Alterallon Indicate lnlracranial disease 
,.,, 4) Proprioception 

./ 5) Spinal reflexes: Patella, withdrawaVllexlon, cutaneous truncl and pain 

./ 6) Back pain 

1) M tal status· en 
' 
Situ of damage: 

Cerebrum: 

Brain stem: 

2) Galt and posture: 
,I' Ataxia: 

Type of ataxia: 

Ascending proprioceptive 
pathways: (sensory) 

Cerebellum: 

Vestlbular: 

Feature,: 

• Altered mentatlon and behavlour 
• Circling (usually to side of lesion) 
• Blindness 

• Inability to arouse 
• Stupor or coma 

Features,: 

• Limb crossing 
• Proprioceptive deficits 
• Weakness 
• No head tremors 

• Head tremors 
• Intention tremors 
• Hypermetria (exaggerated movements) 
• Dysmetrla 
• Wide base stance 
• No weakness 
• Normal proprioception 

• Head !IN (different from head tum) 
• Circling towards lesfon 
• Nystagmus 
• No weakness 
• Normal proprioception 
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n 3) cranlal nerve examination; 
.t' Symmetry 01 head and face: 

Disorder. Crantal nlMVes: . ., 
1 • Temporal muscle atrophy • CN V (motor) f J • Failure to close mouth • CN V (motor) 

[ ! 
j 

r l 

; 
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r I 
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L 

l: 

• Abnormal puplt position • CN Ill (ventrolateral strabismus), IV, Vl (abduction Strablsmus) . 

• Abnormal pupil size • Dilated (CN II and Ill, brain stem lesion) 
• Constricted ( l Sympathetic Input - diffuse brain teslons) 

• Nystagmus • CNVIII 

• Head tilt • CNVIII 

• Drooping: • CN VII 
> Ears 
> Commissures of lips 

• Eyelids: 
> Inability to close 

Exams: Cranial netvu: ... 
• Pupillary response test • CN II, CN Ill (constriction) 

• Ability to blink • CN V (sensory), CN VII (motor) 

• Ability lo feel sensation to face • CN V (sensation) 
> Ophthalmlc branch (medial canthus) 
> Max111ary branch (lateral canthus) 
» Mandibular branch (base of ear) 

• Jaw tone • CN V (motor) 

• Vestibular nystagmus: • CN VIII 
> Litt head - eyes should stay in 

middle of orbit 

• Ealing and drinking, gag rellex • CNIX,X 

• Action ol tongue / tongue position • CN XII (motor) 
(centre of mouth) 

Teats that require nonnal brain functlonaltty-1.e, Tests central fi,volvem,nt 

• Response to noise • CN VIII 

• Physiological nystagmus: • Vestibular system (wh8re the head Is in sp.ice) ... medial 
> Lilt head - affected eye/side will longitudinal fasclculus (MLF) - cerebellum-+ motpr to the eye~ 

drop -+ CN Ill (ventrolateral.~trablsmus), IV, VI (abduction strablsmus. 

• Menace • CN II (visual), VII {bl!nk) . 

• Whole visual pathway and cerebellum and cortex 

4) proprioception and hoppjng: 
./ Knuckling: Support weight and knuckle 
./ Placlng reactions (useful In cats): Bring to table should tit! leg up when gets to edge of table, can bl!nd· 

fold 

./ Hopping: Hold one limb off ground and push body to other side 
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5) §plnpl reflexes: 

./ Used to help localise site of teslon 

Test: Location: How: 

Patella reflex • L4 - L6 and femoral nerve • Patella tendon tap 

Withdrawal • Brachia! and sacral nerve plexus • Pinch and pull interdlglta1 skin 
and flexlon • Hlndlimb: 

» Medial toe: L4-L6 and femoral nerve 
» Lateral toe: LB-92 and sciatic nerve 

• Forellmb (middle toe): 
> Dorsal aspect: C6-T2 and radial nerve 
, Ventral aspect: C6-T2 and median nerve 

Perinea! test • S1 -S3 • Touch/pinch either side of anus 

Cutaneous • T3 - L3 (sensory) and ca - T1 (motor) • Pinch the skin either side of spine until 
truncl • Lack of twitch means lesion ls 2 vertebrae skin flicks 

cranial to that locatJon • Start at wing of itlum and work 
• Can be unilateral or bl1ateral cranlatly 

Pain • Tests pain pathways • Pinch skin over toes, more pressure 
sensation required the deeper the lesion 

• MUST acknowledge (look, bite, yelp) 

Segmenta: Dysfunctions: 

Cervical C1·C5 • UMN to all limbs 
• Urinary incontinence 

Cervlcothoraclc C6-T2 
• LMN to forelimb and UMN to hfndlimbs 

Brachia! plexus • Homer's syndrome 
• Root signature 

• UMN to hindllmbs 

Thoracolumbar T3-L3 • Urinary incontinence (UMN bladder) 
• Schiff Sherrlngton posture- rigid extension of forelimb and 

flaccid paralysis of hindllmbs 

• LMN loss to hind limbs 
Lumbosacral L4·S3 • Loss of perinea! reflexes/sensation 
Lumbosacral plexus • Urinary and faecal Incontinence (LMN bladder} 

• Root signature 

Sacral S1-S3 • Normal au limbs 
• Loss of sciatic function 
• Loss of perinea! reflexes/sensation 

Type: UMN: . LMN: 

Paresls/paralysl11 Spastic Flaccid 

Spinal Reflexes Normal tot i or absent 

Muscle tone Normal tot I 
Muscle atrophy Disuse (mild) Naurogenic (severe} 

Galt Long stride Short stride 
StHf ataxic Lame like gait 
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6) Neck and back pain: 
./ Palpation with ball of fingers on the sides of each vertebra, range of neck movement with fQOd 

./ For more infonnallon, see "Spinal Pain" below and 0 Splnal Disease" In "Skeletal Dlaeasen 

................. _. ................ CLINICAL SIGNS and DIFFERENTIALS ................ ...., ............ .. 

Locall•lng neuroloalcal dvstunct10n; 
• lntracranlal: 

Parts: Cllnlcal Signs and testa: 

Cerebrum: • Cllnlcal signs: 
Intelligence and goal " Seizures 
directed behaviour » Btlndness, absent menace (contralaterally) 

" Abnormal behaviour 
};,, Circling 
~ Proprioceptive deficl1s 

• Tests: Behaviour (history), menace, nasal septum stimulation, pr~prloceplive 
positioning 

Bralnstem: • Clinical signs: 
Alertness and CN }.- CN deficits: Only CN Ill - XII 
functions (only Iii - XII) " Mental depression: Dullness/stupor 

> Irregular respiration 
> LIMN to all limbs 

• Teats: CN tesls, reflexes 

Cerebellum: • Cllnlcal signs: 
Co-ordinates and fine » Tremors 
tunes movement " Cerebellar ataxia: Dys/hypermetria, wide base stance and gait 

> Absence of menace: lpsilateral with unilateral disease 
> Vestibular signs 
> Decerebellate rigidity 
) Paradoxical vestibular syndrome (uncommon) 
> Normal proprioceptive position 

' • Tests: Menace and rule out others 

Differentials for neurological dysfunction: 
-I' · Should be considered tor any neurologlcal clinical signs &Nn: 

DIFFERENTIALS FDR NEUROLOGICAL DYSFUNCTION 

• Extracranlal: 
. 

• lntracranlal: 
).>- Uv~r disease ).>- Congenital abnormalities 
»- Renal disease • Hydrocephalous 

" Electrolyte and glucose derangements • Storage diseases 
> Toxins " Inflammatory CNS diseases (see next page): 

" Endocrine disease •. Non-lnfecllous Inflammatory d!sorders ,. Dietary - Thiamine deficiency (fish diets ln cats . Infectious Inflammatory disorders 
and cooked meat diets In dogs) 

" Trauma 

> Neoplasla 
> Coagulopathles/vascular disorders 

Neurological Disease 
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NON-INFECTIOUS INFLAMMATORY DISORDERS 

Type: Featurea: Dlagnosla: 

• Granulomatoua • Focal (50%) • CSF cytology: 
menlngoencephallUs: • Acts like a focal Primarily 

• Smalt breeds, 2-6 year old space occupying mononuclear, but up 

• Cause unknown, lesion' lo 20% neutrophillc 

mononuclear accumulations • CSx vary according tc • Lesions on MRI 
around vessels In the where the lesion is 
parenchyma and meninges 
of brain and spinal cord • Disseminated (50%) 

• CSx seizures, ataxia, 
neck pain, stupor 

• Steroid responsive • Acute onset of neck • CSF cytology: >90% 
meningitis arterllls: pain neutrophils, but no 

• Young <1 years old large • Lethargy degenerative 
breed dogs • lnappetance neutrophils or 

• Perivascu!ar suppuratlve • Reluctance to move 
bacteria 

process of unknown cause • Fever is common 
• Peripheral 

neutrophUla 

• Necrotlzlng • Neurological CSx: • 90% lymphocytes In 
menlngoencephalltls: Seizures, ataxia CSF 

• Breed specific: Pug, • Lesions on MAI 
Maltese, Yorkshire terriers 

• <1 year to young adult 
• Mononuclear pleocytosls 

deep In the white matter of 
the cerebrum and thalamus 

INFECTIOUS INFLAMMATORY DISORDERS 

Type: Features: Dlagnosla: 

• Bacterial; • Clinically extremely sick • CSF cytology: 
• Neurological signs Neulrophils 

• Not common - µsually • Neck pain (degenerative 

spread from adjacent • Pyrexla 
mainly) 

structures • +/· Inciting organism 
• CSF culture: <70% 

sensitive 

• viral= • See "Viral Disease and • See "Viral Disease 
VacclnaUon" and Vaccination" 

• FIV, FIP, distemper, 
rabies 

Neurological Disease 

Treatment: 

• lmmunosuppresslve dosei 
of corticosteroids 

• Other therapies: 
cyc1osporine, cytarablne, 
cytosine arablnoslde 

• Prognosis: Poor, diHuse 
fonn carries an even 
worse prognosis 

• Corticosteroid therapy: 
Tapering over 6 months 
minimum 

• Return to nonnal within 
24-48 hours 

• Progn0&ls: Usually good 
with complete resolution 

• Grown out by 1 Bmonths 

• Supportive therapy 

• Prognosis: Poor 

Treatment: 
• IV antibiotics and 

supportive therapy 

• Poor prognosis 

• See "Viral Disease and 
Vaccination" 
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INFECTIOUS INFLAMMATORY DISORDERS • Continued 

Type: Features: Diagnosis: Trealment 
• fw:!.e!t. • Often with upper • CSF PCA and • AntifungalS: Long tenn 

r respiratory tract disease culture therapy up to years - unm 

Cryptococcua: • Usually from Inhalation • Demonstration of pair titres are zero 

'.v1ost common organism In CSF • Prognosis is poor for dogs 

• Common In cats • Cryptococcus: LCAT 
cryptococcal latex I 1~spergllfosls: 
agglutination test 

• Aspargillosls 
_ loung <5 years, large antibody levels 

read dogs 

rJther. 
~rastomycoses, 
:11stoplasmosls 

• Protozoali • Toxoplasma: • CSF PCR • Prednlsolone 1-2mg/kg 

{ }oxoplasma (dogs and 
• Can cause any • Serology: POBID 

neurological cllnlcal signs > Increasing lgG · • Cllndamycln 15mg/kg PO 
_;ats) • +/- Muscle pain due to titres (>4x) BID 

• U~ually asymptomatic: myosltls • Elevated lgM with • DoxycyCtlne 5mg/kg PO 
Reactivation In older • Can also cause systemic CSx BID 

rtgs causes disease disease depending of site • Check with local • May require lifelong 
of infection pathology tab for therapy 

i~eoapora: (dogs) protocol · 

• < 6 months of age • Neospora: • CSF cytology: Mixed • See "Parasitic Disease" 

cider dogs • <6 months old or eoslnophillc 

• Ascending hindlimb 
pleocytosls 

ee •Paraaltlc weakness (LMN paresis) • Haematology: 

Disease" • +I· Rigid hyperextension 
Eoslnoph·illa or 
monocytosls 

• Hyperaesthesia • t CK 

[ • Older dogs: • De!Jnltlve diagnosis 
• Neurological CSx: Is ditflC:ult as need to 

Trelflors, seizures, demonstrate !he 
paresls/paralysls organism.or its ONA 

r: 
occaslonally systemic 
illness 

• See 14 Paraaltlc 

• See "ParaslUc Disease" 
Disease" 

··~ • Eostnophltlc meningitis • CSF cytology: • Prednlsolone 1-2mglkg 

{_ \ngloslrongylus 
• Larval migration Into spinal Eoslnophlllc POBIO ·,: 

cord via ingesting snails pleocytoS1s +/- larva1 • Fenbendazole (mass die 
Janton11nsls: • Serum and CSF off can incite severe 

• Rat rungworm • See "Parasitic Disease" antibody PCA anaphytaxls) and acutely 
worsen cllnlca1 signs 

~r • See ,.Paraaitlc 
Disease" • See "Parasitic Disease" 

• dther: • Reglonally specific • Serology 
• Rlckettsial 

'hrl!chla 

SJ 
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SpJnaJ Pain: 

Qifferen!Jals for soJnal pain; See "Skeletal Disease" 

./ Inflammatory CNS disorders (see previous pages) 

./ Dlscospondylltis 

./ Vertebral matfonnation 

./ Polyarthritls or osteoarthritis of jolnl faCets 

./ Jntervertebrat disc disease 

./ Caudal cervical spondylomyelopathy (Wobbler syndrome) 

./ Cauda equine syndrome (Lumbosacral stenosis) 

./ Neoplasla 

./ Vascular: Fibrocartilaginous emboli, infarct 

./ Trauma: Fracture/luxatlon 

./ Parasitic migration: e.g. Angiostrongylus cantonsnsis causing eosfnophil!c meningitis 

• Spinal shock: 

,1 A syndrome of neurological dysfunction after spinal injury due to depression ol spinal reflexes 

,1 Often transient and usually abates after 24 hours 

,1 Repeat examinations are important 

• Root signature: 

./ Neurogenlc pain in a limb due to compression of the nerve roots to that limb 

./ Rule out musculosketetal disease and If proprioceptive deficits are present then likely root signature 

,1 Forel!mb root signature indicates C4-C7 lesion 

Depth of damage and prognosis: 

Losa of: Depth of damage: Prognoala: 

Proprioception Superffclal Good 

Voluntary motor Superficfal Fair 

Above and cutaneous pain Mfddle Moderate 

Above and deep pain Deep Poor 

• Locallslng the site of damage: 

Tesh Locadon: How: 

Patella reflex • L4 - L6 and femoral nerve • Patella tendon tap 

Withdrawal • Brachia! and sacral nerve plexus • Pinch and pull interdlgilal skin 
and Hexion • HindUmb: 

> Medlal toe: L4-L6 and femoral nerve 
> Lateral toe: L6·S2 and sciatic nerve 

• Forelimb (mlddle toe): 
> Dorsal aspect: C6·T2 and radlal nerve 
» Ventral aspect C6· T2 and med!an nerve 

Perinea! test • 81 - S3 • Touch/pinch either side of anus 

Cutaneous • T3- L3 (sensory) and CB - T1 (motor) • Pinch the skin either side of spine until 
truncl • Lack of twitch means lesion is 2 vertebrae skin flicks 

cranial to that location • Start at wing of ilium and work 
• Can be unllateral or bilateral cranlally 

Pain • Tests pain pathways • Pinch skin over toes, more pressure 
sensation required the deeper the lesion 

• MUST acknowledge (look, bite, yelp) 
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Segments: Functions: 

Cervical C1..C5 
• UMN to all limbs 
• Urinary Incontinence 

I: 
Cervlcothoraclc C6-T2 

• LMN to forellmb and UMN to hindlimbs 

Brachia! plexus • Homer's syndrome 
• Root signature 

• UMN to hlndlimbs 

Thoracolumbar T3-L3 
• Urinary Incontinence (UMN bladder) 
• Schiff Sherrlngton posture- rigid extension of forelimb and 

flaccid paralysls of hindllmbs 

• LMN loss to hindllmbs 

Lumbosacral L4-S3 • Loss of perinea! reflexes/sensation 
Lumboaacral plexus • Urinary and faecal Incontinence (LMN bladder) 

• Root signature 

Sacral S1·S3 • Normal all llmbs 
• Loss of sciatic function 
• Loss of perinea! reflexes/sensation 

L 
Paresis and paraivslti 

[ 
Weaknoss or reduced motor function 

Cllnlcal Signs: 

Central nervous system: Peripheral nervous ayaten, and Myopathlea: 

• Brain: • Perlpheral nervous system: 

L 
> Ataxia and conscious proprioceptive deficits in > LMN tetraparesls - flaccid paresis 

all limbs and paralysis 
> +/· Cranial neive deficits and other 

neurological cllnlcal siGnS • Muscular (myopathles): 
» Paresis with normal reflexes and no . 

• Spinal lesions: proprioceptive deficits 
> Must be between C1 - T2 to cause 

telraparesls 
> C1 -CS: 

l) 
• UMN tetraparesls to all limbs 

> C6-T2: . LMN paresis to forelimbs . UMN paresis to hlndllmbs 

L 
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DlfferenUals: 

Central nervoua system: Peripheral neivous system and Myopathln: 

Same as differentials for "Neurological • Other dlffarentlala: 
Dysfunction" and "Spinal Pain" • Traumatic 

• OTHER causes of lameness: 
• Differentials of "Neurologlcal Dysfunction" > Osteoarthritis 

> Metabol!c disease: > Polyarthritls: Commonly hocks/carpus pain 

• Hepatic and renal disease • Neoplasttc 

• Thiamine deficiency > Spinal column neoplasia . Diabetic neuropathy (cats) ~ Thymomas - antibodies to thymus cells 

• Hypothyroidism resembles ACH receptors 

• Hyperadrenocort!cism 
• Myopathlea 

• Hypokalaemla 
> Systemic lupus erythematous 

• Metabolic disease 
• Hypoglycaemla 

• Hypercalcaemla 
• Toxins: 

> Toxins 
;., Tick paralysfs: Hindlimb and respiratory 

> Congenital abnormalities weakness, vomiting 
• Hydrocephalus > Snake bite: +/- Coagulopathy, haematuria 
• Storage diseases > Organophosphates 

> Inflammatory CNS diseases (see previous > Carbamates 
pages): > lead 
• Infectious > Tetanus: 
• Non-Infectious . Hyperaesthetic {tacllle, visual, auditory) 

> Trauma • Locallsed signs Include trismus, facial 
> Neoplasia muscle spasm generalised signs include stiff 
> Coagulopathles/Vascutar disorders gait 

> Botulism: 

• Differentials of "Spinal pain" • lnlllally stiff gall then a progressive 

» Inflammatory CNS diseases (see previous tetraparesis leading to paralysis 
pages): . Unable to close mouth and eyes 

• Infectious/non-Infectious . Megaoesophagus and reduced gag 

> Dlscospondylitis 

> Vertebral maHormation • Idiopathic polyradlculoneuriUa: ,. Polyarthrilis or osteoarthritis of Joint facets ;., Idiopathic immune mediated lnflammatlon of lhe ,. lntervertebral disc disease splnal nerve roots 

> Caudal cervical spondylomyelopathy (Wobbler 
,. Usually large breed dogs, sudden onset in a 

syndrome) previously healthy anlmal 

> Cauda equine syndrome ~ See ascending LMN telraparesls, paralysls, +/· 
(Lumbosacral stenosls) spinal hyperaesthesia 

> Neop1asla > +/- Change In bark, respiratory paralysis 

> Trauma: Fracture (severe) 

»- Polyrad!cutoneurills (Idiopathic > Usually no megaoesophagus or gag deficits 

immune mediated) Inflammation of spinal > System!cally well can usually wag tall and move 
nerve roots neck normally, continence is usually maintained 

> Parasitic migration e.g. Anglostrongylus 
cantonensis causing eosinophlllc meningitis • Degenerative myelopalhy: 

;,,. Mostly In large dogs especially males 
• Initial signs: 

»- Slowly progressive ataxia and weakness of 
pelvlc limbs 

> Generally symmetrical ,. Loss of proprioception to hindquarters 

> Toe scuffing 

> Hypermetrla and hypeMeflexla (UMN) 
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Central nervous •Y•tem: 
• All should have full general physfcal and 

neurological examination 
• Haematology, biochemistry and urinalysis 
• Radlographs of spine and chest 
• Myelogram 
• +J. Serology and PCR on CSF and serum 

[ 
), · Toxop/asma, Cryptococcus, Neospora, 

Distemper virus 
• CSF: 

> Cytology and culture 
• MAI 

L 

I} 

• Chronic cases: 
·> Hindquarter paralysis 
> Faecal and urinary Incontinence 
> Foreleg and brain stem Involvement 
> No neurogenic back pain 

• Myaslhenla gravla: 
• Focal form: 

> Megaoesophagus: Regurgitation 
> +/- LaryngeaVfaclal dysfunction: Gagging 

• Generalised form: 
) Episodic weakness (after exercise} 
) +/- Clinfca/ signs of focal form 

• Acute fulmlnant: 
> ACute rapidly progressive weakness 
> With signs of focal fonns 

Diagnosis~ ' ',. 

Peripheral nervous system and MYoPathlN: · :.': 
• All should have full general physlcal and 

neurological examination 
• Ticks (seasonal): Complete body clip 
• Metabolic weakness: 
> Ha8matology, biochemist!')' and urlnalysrs 
> T 4 and ACTH stfmulatfon 

• High CK (>5 x l) = myopathy- EMG and muscle 
biopsy 

• Normal.CK: EMG, muscle/nerve biopsy, CSF 
• RadJographs: Osteoarthritis 
• Jo!nl taps and culture: Polyarthritls 

• specmc: 
• Snake bite: 

:.,. ACT, APTT/PTT, venom detection kit 
• Myasthenia Gravis: 

;.. Tens)lon response test (8ntlchollnesterase), 
Antl-ACh antibody titres 

• Polyrad_lculoneurltis: 
l;> EMG,· nerve biopsy 
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Vestibular Disease· 
' 

craaa: Central ve1Ubu/11r disease: Peripheral vntlbular d/seau: 
Bralnstem, cerebellum Inner ear and dlstaJ CN VIII 

• Heat !flt, falling and leaning, circling (light circles) - to side of lesion 
• Note: Head tum Jnd!cates cerebral disease not vestlbular- see above "Differentials 

for neurological dysfunction" 

Common • Ataxia: Wide based stance and faUJng lo side of leslon 

cllnlcal signs • Nystagmus: 
for both > Physiologlcal: NOrmal nystagmus - fast phase Jn direction of head movemenl 

central and ~ Spontaneous: Involuntary- fast phase away from side of lesion 
peripheral: ~ Posi1Jonal: Nystagmus that changes direction/Intensity when head Is placed in an 

unusual position 
• Strablsmus: Ventral or ventrolateral on ipsilateraJ side 
• Vomiting (nausea) 

• Nystagmus (<66 beats/min): • Nystagmus (>66 beats/min}: 
> Horizontal, rotary, vertical > Horizontal or rotary 
> "Positional" nystagmus: May > Nystagmus not change when change head 

change when change head position 
posfl!on > Fast phase In the direction opposite the 

> Fast phase varies with head head tut 
OffferentlaUng 

movement and can be toward or • NORMAL postural and proprioception reactions 

cllnlcaJ signs: 
away from head tilt • +/- Concurrent Homer's 

• Altered mentalfon: Depressed, 
stupor, obtunded 

• +I- lpsilateral postural and 
proprioception deficits 

• +I- Multiple cranlal nerve deficits 
• Hemlparesis (if unilateral lesion) 
• Tetraparesfs (if multtfocal) 

• Traumatic • Feline Idiopathic vestibular syndrome 
• Haemorrhage/vascular Infarct (young to middle aged) 

• lnfeclious/lnflammatory disorders: • Geriatric vestibular disease (older) 
GME (dogs), FIP, FeLV, FIV • Otitfs medla/interna 

Causes: • Neoplasla • Middle ear tumours/nasopharyngeal polyps 
• Thiamine deficiency (cats) • Trauma 

• Congenltal vestibular syndrome (purebred) 
• Drugs (Amlnoglycoslde ototoxlclty, ear 

cleaners) 
• Hypothyroidism 

,. +/- Biochemistry, haematology and • +/- Biochemistry, haematology and electrolytes 
electrolytes • Neurological examination 

• Imaging (CT/MRI) • Otoscopic examination 
Diagnosis: • CSF (cytology/culture) • Pharyngeal exam 

• Serology from CSF or serum • Imaging (radlographs/CT) 
(Toxoplasma, Cryptococcus, • Myrfngotomy (cytology/culture) 
Neospora) 

• Sedatives - dlazepam (severe dlsorlentalfon 
Treatment of and ataxia) 
Idiopathic • Anllemelfc (of anti-motion sickness drugs): e.g. 
Disease: dimenhydrinate, chtorpromazlne, maropilant 

• Antibiotics: It suspect otflls media 

Prognosis for 
• Nausea and nystagmus should Improve 

dramatically In 3 days 
Idiopathic 

• Significant Improvement In 7-10 days Dihlse: 
• Back lo normal in 2-3 weeks 

.( 
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Homer's syndrome; 
Disruption of the sympathetic innervation to the eye and perl-orbltal region 
./ Disruption In one of three regions: 

[ 

[, 

[ 

[ 

{] 

t: 
[ .. 

1t1 
j 

> Firs! order: Hypothalamus to cervlcal spinal cord 

> Second order: Cervical spinal cord to the sympathetic chain then to the cranial cervical ganglion . · 
(near the tympanrc bullae) · · 

> Third order: Cranial cervical ganglion through the tympanlc bul!ae to the orbit 
./ Caused by: 

, Idiopathic, most common especially in golden retrievers 
> Bralnstem disease 

> lnflam~allon of the tr!gemlnal nerve 
.> Olitls intema/medla 

> Trauma to neck, skull, orbit 
> Relrobulbar neoplasla/infectlon 

Clinlcal signs: 

./ Almos! always unilateral 

./ See mlosis (constriction), enophthalmos, ptosls, protrusion of 3rd eyelid 
Diagnosis: 
,1 History of trauma/infeclion 

./ General physical examination 
v Neurological examination 
v Lesion localisation: 

l> . Administer 10% phanylephrina onto eye and time how long lt takes for >75% mydriasls: 
> Third order: <20 minutes 
) Second order. 20-45 minutes 

> First order: >45 minutes 
v Radlographs: 

), Neck, skull, tympanlc bullae 
Treatment: 

./ Treat the underlying cau,se 

./ Idiopathic: No treatment, can come back to normal In days to months 

CognftfYt dysfynctlgg syndrome (COS}; 

./ CoQnillon: Aspects of mentallon that relate to perception, awareness, learning, memory 

./ Age-related cognitive behaviour impairment In dogs !hat is not related to sensory or motor Impairment 
or a medical condition referred to as "old dog syndrome" or "doggy Alzheimer's" 

Clinical signs: One or more of four signs of behavloural dysluncllon In absence of any physical cause: 
v Disorientation 

v Interacts ~ess and decreased activity 
./ Sleep pattern disturbed 
./ Housetralnlng lost 

Diagnosis of CDS only attar other medical conditions that can cau$e behavioural changes have b~en ruled 
out: 

./ Thorough behavioural and medical history 

./ A complete physical exam, Including neurological exam 

,/ Appropriate laboratory tests and Imaging to rule out other medical conditions 
Treatment: 

v Propentophylllne (Vlvitonfn), Gabapentln, Dietary management (Hills BID diet) 
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Urinary bladder dysfunction: 
./ Treatment: See "Urinary Tract Disease - Urinary Incontinence" 
./ Lower motor neuron bladder: 

)> Urine drlbbtlng, large flaccid bladder that rs easily expressed 
./ Upper motor neuron bladder: 

). Large firm bladder that Is difficult to express 
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Ophthalmology 
• This chapter covers: 
_
1 

./ Common terminology 

1 " ./ Basic ocular examination and prlnclples 
~ ./ Differentials and treatment tor commonly seen lesions and diseases 

-, 01aanost1c1 and physfcaf examination; 

I /. Oral examination: 
; ,/ Suggests retrobulbar or orbital disease - pain on opening mouth or swelling behind molars 

2), Ocular discharge: 

r
' ./ Type, unilateral/bilateral, duration (acute vs chronic) 
). Retrolllumlnatlon: ·' 

, ./ Darkened room, stand at arm's length In front of the dog at eye level or looking slightly up, bright tight 
. next to your face pointing at dog's eye 

./ Assessment of the transparency of the ocular structures by comparing fundlc reflexion between eyes 

(
-~ ./ Assessment of the pupil symmetry, size and shape: · 

~ > Small pupil size: Uveitls {usually) 
J ,> Large pupil size: Glaucoma (usually 

4), Neurological tests: [; 

t: ; 

; L; 
[! ; 

l; 
[ 

I' j 

Vision tests: If fall all then indicates central blindness 
,> Menace reflex: Tests sensory structures and the visual pathways (CN II} and ability to blink (CN 

VII) 

)> · Tracking of objects/light: Tests sensory structures and the vlsual pathways (CN II) motor to eye 
muscles (CN Ill, IV, VI) 

)> Ability lo navigate the room: Like menace reflex, requires intact visual pathways 

Palpebral and corneal reflexes· Sensation from eye and associated structures (CN V} and ability to 
bllnk(CN VII) 

Third eyelid orotrusiOQ' Loss of CN VI (motor) 
Pypillary Ught rellexes WLR): 
)> Tests sensory structures In the eye and sensory palhWay (CN II) to the mld·braln and CN Ill 

nucleus and parasympathetic output to the iris 
)> Direct and consensual PLR 

> Can be normal In cortically blind animals, not a sign of visual ability 
Cranlat nerves and function: 

Cranial Nerve: Function: 

CN II Sensory to CNS 

CNIII Dorsal, media! and ventral rectus musc!es 
Parasympathetic to Iris (constriCllon) 

CNIV Dorsal oblique muscle 

CNV Sensation from the eye (cornea, conjunctiva, 
lacrimal gland) and skin aro_und eye 

CNVI lateral rectus and retractor bulbl muscles 

CNVll Ablllty to blink 

5), Globe size: 

[

, ./ Look from top down to assess symmetry 
8). Retropulslon: 

./ ./ Don't do If ulcer 
./ Push In all directions to Identify If orbital disease Is present 

1[J Ophthalmology 
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7), Assessment of conJunctlva and sclera: 

./ ConJunctlval blood vessels - Indicates WHERE \ha lesion Is 

SUPERFICIAL DISEASE: 
(Conjunctivitis and keratltis} 

• Superflclal blood vessels: 
), Fine diameter 
> Branch 
» Mobile (use a cotton tip} 
> Blanch rapidly: Couple seconds (2·5% 

Phenylephrlnediluted 1:10) 
> Form loops at limbus 

8). Schirmer tear test: 
./' Assessment of aqueous tear production: 

> Not reliable In cats 
> Normal 15·20mm/mlnute 
:,. KeratoconJuncliviUs sicca: <10mm/mlnute 

9). Examination of the eyelids: 

10), Assessment of the Iris and lens: 

11 ), Assessment of the anterior chamber: 
./' Examination of the eye from the side 

,., presence of aqueous flare· 

DEEP DISEASE: 
(lntraocular disease) 

• Deep blood vessels: 
> Wide diameter 
» Branch rarely 
) lmmoblle (don't move) 
) Blanch slowly: 40 seconds (2·5% 

Phenylephrlne diluted 1:10) 
:,;,. Stop before llmbus 

> Aqueous flare caused by fibrin, plasma proleins and cells in the anterior chamber usually caused 
by uveltis 

> How: 

• In a darkened room point a bright pinpoint light at the eye and look at !he eye very closely at a 
45° angle dlrecllon to the incoming light source 

II aqueous flare will be seen as a "beam of brightness" between two "slips of grey" 

/s•ang~ 
Light source Viewing position (closa to eye) 

12). Assessment of posterior chamber: 
./' Direct and Indirect ophthalmoscopy: To observe !he retina, optic nerve 

13), Fluoresceln stain: 
./' Assessment of corneal damage, patency of lacrimal duct 

14). Assessment of lntraocular pressure: 
./' Tonometry: 

),1,, Normal = 10-25 mm Hg 
Jl> Uveills: Low pressure 
Jl> Glaucoma: High pressure 
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Drugs used during examination: 

./ Mydrlatic agents: Cause dilation 

) Tropicam!de: More rapid onset (20 minutes) and shorter duration (<12 hour) 

> Atropine: Bto~ks chollnerglc responses of Iris sphincter muscles, may persist for Lip to weeks, uea 
once diagnosis has been made 

./ Local anaesthetic drops: 

./ Phenylaphrlne: 
> Used to diagnose Homer's syndrome 

) See "Neurological Disease" 
.,, Anti-inflammatory drugs: 

l> Prednisolone 1% most potent topically 
) Dexamethasone 0.1 % potent and penetrates Into eye best 

Tennlnology: 
./ Miosls: Pupillary constriction 
,,, Mydrlasrs: Pupillary dilation 

./ Eplphora: Excessive tear production 

.,, Btepharospasm: Narrowed palpebral fissure due to pain 

./ Photophobla: Aversion to tight 

./ Enophthalmos: Sunken globe 

./ Exophthalmos: Bulging globe 

./ Buphthatmos: Patho!oglcafly enlarged globe 

./ Disllchlasls: Hairs growing along the eyelid margin, originating from the ducts of the melbomlan glands 

./ Tfichlasls: Contact of normal hair with the eye 

t 
1 ./ Ectopic cilia: Hair growing on lhe conjunctiva! side of lhe eyelid, usually the upper eye lid 

_ ~ SDeCiflc Condltjgns: 
Blindness; 

[ • ~aused by: 
Disease affecting structures of the eye: 
, Cornea, anterior end posterior chambers, iris, lens, retina and optic disc 

./ Disease affecting neur~loglcal pathways and CNS: 

[· 

[. 

[ 

L 
C 

~ Cranial nerves and CNS 

Btrod and normal PLR· .,, central blindness 

./ Blfaterally normal PLR: Brain trauma, seizures, tumours, inflammatory CNS diseases, toxic!~. , .. 
vascular/lschemlc accidents, inflammatory CNS disease · 

./ Unl1ateral normal PLR: Contralateral cerebral tesron ~ neoplasla, vascular/lschemlc acc!derita,--: 
toxoplasma, inflammatory CNS disease ' 

Blind wUh abnormQJ PLR· 
./ Unllater:al abnormal PLR: Disease associated within the affected eye or damage to its optic nerve, sN; · · 

Fundus In followlng pages · 

./ Bilateral abnormal PLA: Disease associated with both eyes or both optic nerves or chlasm, e.g. optic · 
neuritis, Infections (Cryptococcus, toxoplasma), lnflammalory CNS disease, neoplesla, SH Fundu1·1n · 
following pages 

Strablsmusi 
./ Deviation In one or both eyes away from normal 

./ · DDx: Extraocular muscle (cranial nerve denervatlon (see above), atrophy, scarring), congenital, orbltal 
disease 
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Nvstaamus: 
./ Uncontrolled osclltatory movement of the eye 

./ Can be normal In Siamese cats 

./ Disease affecting the vestlbular system either peripheral or cenlral disease: 

) See Vestibular disease In "Neurological Disease" 

Enopblhalmos; 
Displacement of the globe caudally, +I· secondary third eyelid protrusion, and drooping of upper eyelid 

Reduced 9rbital fat and muscle 

Dehydration: 
./ CSx: Systemic signs of dehydration 
,/ Tx: Fluid replacement therapy and treat underlying cause 

Homer's syndrome: 
,1 Loss of sympathetic lnneNallon - most commonly Idiopathic especially in Golden Retrievers 

,1 See Homer's syndrome in "Neurological Disease" 
./ CSx: Mlosls, third eyelid protrusion, upper l!d droop "ptos!s" 
,/ DDx: Orbital disease (e.g. tumour, abscess), cervical pathology (trauma, disc disease, tumour), middle 

ear (Infections, trauma, tumour, polyp) 
./ Ox: GPEx- head, neck, chest and ear examlnallon, radiographs and advanced Imagery 
./ Tx: Treat underlying disease otherwise can spontaneously resolve after couple months 

Qcularpalo 
Globe collapse/rupture 

Exoehthalmos; 
./ Olsplacemenl of the globe cranially 
./ MUST protect cornea - lubrication to prevent exposure keralltls 

.,/ Treat corneal ulceration If present 

Orbttal tumours· 
./ CSx: Usually non-painful, unllateraVbilateral 
./ Dx: Imagery (ullrasound, CRUMRI), fine needle aspirates/biopsy 
./ Tx: Surgical removal of orbltal contents, +/· radiation and chemotherapy 

Orbital haemor[haqe: 
./ CSx: +/· Sciera! or lntraocular haemorrhage 
./ Ox: History of trauma, coagulation testing 
./ Tx: Anti-inflammatory pain rellef, corneal protection 

Retrobulbar abscesses: 
./ CSx: Pain of palpation of eye, pain on opening mouth, anorexia 
./ Ox: Ultrasound of the orbit, FNA behind last molar or carnasslal tooth, dental radJographs 
,1 Tx: Establishing drainage, anliblotfcs and removal of underlying cause (generally tooth root infection) 

Salivary gland abnormalllles· e.g. Zygomatic mucoceles 

./ CSx: Unilateral 

./ Ox: Aspiration (straw coloured+/· blood tlnged mucold material) 

./ Tx: Surgical removal 

Mastlcatorv mvosttls; 
./ CSx: Pain/inability to opening mouth, pain or atrophy of temporalls and mastlcatory muscles, anorexia 

./ Ox: CHnlcal signs, biopsy and hlstopathology, serum 2M-antlbod!es 

./ Tx: See Mastlcatory muscle myosltls in "Oysphagla" 

Prolapse or Proptgsis; 
./ CSx: Generally, eye Is trapped in front of the eyelids 
./ Tx: Replacement of globe or enucleatlon 
./ Positive prognostic indicators: 
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;,. Mlotlc pupil 
> Positive consensual light reflex and menace response 

> Short duration of proptosls 

>" Minimal extraocular and soft tissue damage 
.t' Negative prognostic Indicators: 

> Haemorrhage Into eye 
>" Extraocular muscle avulslon 

Eyelid Disorders: 
Abnoanal extra hair. (Dlsllchiasls) 
Abnormal contact QI normal hair with eye: (Trichlasis} 
./ Can be secondary to entroplon 
./ CSx: Eplphora, blepharospasm, corneal ulceration 
,1 Tx: Electrlcal or thermal (cold) destruction of hair folllcle, treatment of entrciplon 
Entroolon: (Inward rolllng of eyelid) 
./ CSx: Eplphora, blepharospasm, corneal ulceratlon 
,1 Tx: Surgical correction if not secondary to pain (spastic entroplon) and >10-12 months old (may grow 

Into excess skin) can temporarily avert until then with ~acklng sutures or temporary tarsorrhaphy 

Eyelid gland inllammatjon (melbomian adeollls} or stye (hordeolum}i 
./' Tx of Stye: Lance and topical antibiotic anll•lnflarnmatories 
./' Tx of Meibomian adenitls: T oplcal anti-biotic anti-!nflammatories +/· systemic antibiotics 
Eyelid gland neoplasia· 
./ qogs: Meibomlan gland adenoma- most common especially In middle to old aged, behave benign 
./' Cats: Squamous cell carcinoma - locally and Invasive and can metastasize, due to UV exposure 

especlal\y on non-pigmented area 
./ Tx: Surgical resection 

Th{rd 9ye1td protrusion: 
./' See all causes of enophthalmos - e.g. ocular pain (see eplphora and blepharospasm), Homer's­

syndrome (see ·enophtha1mos"), drugs 
./ BIiaterai third eyelid protrusion in cals = 'Haws $yndr6me· Idiopathic selt·llmttlng condition that 

resolves over 5-6 wee~s 

Thlrd eyelid gland prolapsed aka "Cherry Eve·; 
./' Not: Important for producllon of aqueous component of tears (approximately 1/3 Of total tear 

p~oductlon), chronic cherry eye can lead to keratoconJunC!lvitls slcca · 
./' Tx: Surgical replacement best, eye tubrlcatlon until surgery·to reduce further lnflammatl_on 

Jhlrd eveUd neooiasiai 
./ CSx: Swellings or masses on the third eye lld 
./ Tx: Surgery, chemotherapy (lymphoma ln cats) 

gopjyppttVa: 

Coniunctlvilis· 
./' CSx: Discharge (serous to mucopurulent), hyperaemia of con]unctlval blood ve~sels, blepharospa_sm,· 

chemosls 

SUPERFICIAL DISEASE DEEP DISEASE 
Conjunctivitis and keratlUs; lntraocular disease: 

• Superficial blood vessels: • Deep blood veasels: 
> Fine diameter » Wide diameter ,,. Branch ,,. Branch rarely ,,. Mobile (use a cotton tip) • Immobile {don't move) 
> Blanch rapidly: Couple seconds (2·5% > Blanch slowly: 40 secs (2-5% 

Phenylephrlne diluted 1:10) Phenylephrlne diluted 1:10) 
> Form loops at llmbus ,,. Stop before llmbus 

Ophthalmology 



./ DDx: Bacterial (Chlamydophl/a), allergfc, viral (FHV, FCV, distemper), foreign body, KCS, trauma, 
secondary lo other ocular disease (corneal ulceration, uveitls, neoplasla), eosinophillc 
keratoconjunctlvltls (raised pink/white lesions): 

> C"ts: More likely Infectious in nature FHV (1s1), Chlamydophifa (200,, FCV and mycoplasma 

> Dogs: More likely non•lnfecllous e.g. Dry eye, eye lash Irritation, allergic 

./ Dx: Schlnner tear test (all dogs), flu,oresce!n stain, PCV (FHV, FCV, Ch/amydophlfa), rarely biopsy and 
culture 

./ Tx: Treat underlying disease 

, Allergic: Once ruled out ulce_ratlon and foreign body, treat with anllblotic/antl·lnltammatory eye 
drops 

, FHV: Usually self·limiling, but antl·viral agents (e.g. Famciclovir oral 40mg/kg TJD) If severe, 
corneal ulceration or relapsing, topical antibiotics, lysine supplementation 500mg BID {reduces viral 
replication) 

> Chlamydia/: Topical antibacterial ointments TIO (chloramphenlco1), systemic doxycyctlne 5mg/kg 
POBID 

Lacrlmal system: 

Reduced aqueous tear production aka "Dry eve" or "Keratoconlunctivitls Slcca·: 

"' CSx: Mucopurulenl discharge, conjunctivitis, corneal ulceratlon and pigmentation 

"' DOx: Drug Induced (trimethoprlm·sutla, sulfasalazine), Immune mediated (most common), others e.g. 
surgery 

./ Ox: Schirmer tear test <10mm/mlnute (hard to Interpret when ulcer Is present), also fluorescein stain or 
ulceration 

./ Tx: Cyclosporlne topical ointment for 4 weeks lhen retest, artHlclal tears (e.g. Vlscotears®), surgery 
(not recommended) 

Reduced drainage: 

./ CSx: Eplphora (usually without conjunctivitis) 

./ DDx: Dacryocystllls (inflammatron of the lacrimal sac/duct), lacrimal puncta disorders (small or absent), 
nasolacr!mal duct obstructions 

.., Ox: Lack of fluorescein stain drainage from ipsilateral nostril, expression of discharge from lacrtmal 
punta 

.., Tx: Nasolacrimal cannulatlon 

cornea; 

SuperflciaVsfropla ulcers· 

./ CSx: Eplphora, blepharospasm, conjunctivitis 

./ DDx: Trauma, foreign body, KCS, eyelid/lash disorders, viral (FHV), bacterial {Chlamydoph//a), allergic: 

, Cats: FHV is most common, relapses due to stress, treat aggressively {no steroids) 

.., Ox: Schirmer tear lest, assessment of eyelids, conjunctiva, fluoresceln staining 

.., Tx: Treat predisposing cause e.g. FHV and Chlamydophfla·see above In "conjuncUvitis" and In "Nasal 
and nasopharyngaal disease" 

» Topical antibiotic ointment,+/· systemic doxycycline 5mg/kg PO BID 

}:, If mlosls then mydriatlc therapy (atropine drops unlfl mydrias!s), a-collar and analgesla 

./ Should resolve ln 7 days 

Deen ulcers: 
./ Ox: Thick rlm of fluoresceJn stain uptake 

.., Tx: Aggressive treatment, toplcal potent antibiotics q2hrs e.g. oculloxacln and systemic doxycycllne 
Smg/kg PO BID, mydriatrc therapy (single applicallon), serum drops q2hrs, systemic pain relief, if very 
deep +/· surglcaVcomeal conjunctiva.I grafts 

Descemetoceles· 

,1 Ox; Deep rim of positive stain uptake and a central area of no stain uptake (descemet's membrane) 

.., Tx: Require surgical repair wilh a corneaVconjunclival grafts with topical and systemic antibiotics 
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Indolent ylcec: 
./ Layer of non-adherent cornea, common In boxers 
./ Tx: Corneal debridement (topical local anaesthetic), grid keratotomy and toplcal antibiotics 

Me1t1na ulcer 
./ Liquefaction of stroma by proteases produced by bacterial (Pseudamonas spp.) and fungal Infections 

or inflammatory cells (sterile process) . 

./ Tx: Serum drop q2hrs (antl-proteases), toplcat anllblotlcs e.g. ocufloxacln and systemic antibiotics ~.g. 
doxycycllne 5mg/kg PO BID and antifungals based on C&S results · 

Seauestrum: 
./ Focal brown/black plaque often raised +/· associated with ulceration 

./ Syndrome of cats, secondary to chronic corneal lrritatlon/ufceratlon typically FHV 

./ Tx: Topical antibiollcs q4hrs e.g. ocufloxacin, artificial tears, anti-viral medication 
kerateclomy with conjunctlval graft (treatment of choice) 

(H FHV), +/· 

~ 
Chronic immune mediated keratitis, chronic Inflammation leads to cellular Infiltration 
vascularisations, later leading to granulation, common In German Shepard's and greyhounds 

./ Tx: Lifelong, topical corticosteroids or cyclosporlne 

Corneal Jnflttrat!ons: 
./ Lipid: Do not cause ulcers 

» OOx: Idiopathic, hyperadrenocorticism, hypoadrenocortlclsm, hypothyroidism Md diabetes 

./ Calclflc: Appear more crystalline, can cause breakout and cause ulcers 

> OOx: Hyperadrenocortic[sm, hypoadrenocorticism, hypothyroidism and hypercatcaemla 

Pigmentation· 

./ Secondary to chronic corneal irritation 

Lens pathology: 
Nuclear sclerosrs; 

and 

./ Non-pathological progressive Central opacity (blue-grey) due to compression of lens cells, looks like a 
"foggy windscreen", common In dogs >8 years old 

Cataracts: 
./ Irreversible lens opacity due to changes In lens fibres/j'.irotelnS, looks Ilks 'shattered windscreen" . 

./ OOx: Congenital, here~ifary (bilateral and progressive), diabetic (osmotic draw), secondary to uveltis 
(usually unilateral), retinal pathology · 

,1 Tx: Surgical removal (many options, not all are cand~~ales depends on pathogf:!nesrs_), +/- fells.-
Implantation 

Lens luxatlon: 

./ Displacement of lens (anterior, posterior) 

./ ODx: Primary luxatlon (present unilateral but is bilaterai ·condition). or secondary due to traUnJl:t .·: 
glaucoma, uvellls, tumours, cataracts 

./ Tx: Surgical removal as can lead to glaucOma, medical management to trap the lens posteriorly where.· 
it cause~ less problems than anteriorly but does nol prevent glaucoma 

yveaj 
!il'o!l!l; 
./ lnflammatlon of the uvea 

,1 CSx: Photophobla, epfphora, blepharospasm, mlosls, deep scleral Injection, corneal oedema, aqueous 
flare, hyphema, hypopyon, synechlae, reduced lntraocula.r pressure, others 

,t' 

,t' 

,t' 

. Chronic changes: Iris pigmentation, cataract, globe coltapsefshrlnkage, glaucoma, synechlae 

DOx: Trauma, Infectious (bacterial, fungal, viral (FIP, FeLV, FIV), parasitic (toxoplasma)), corneal and 
lens pathology, tumour, immune mediated, hypertension 

Tx: Toplcal ar,ti-inflammatory e.g. dexamethasone/prednlsolone acetale 1% 010, mydrfat!cs topical 
atropine 010 unlll mydrlasls, topical anlibiotics q4hrs e.g.- ocufloxacln, pain relief e.g. tramadol or 
systemic antl-/nflammatorles (NSAIDs or corticosteroids), treatment of underlylng cause 
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../ Blood In the anterior chamber 
./ Causes: Traumatic, coagulopathy (rodenliclde, IMTP), neoplastic, systemic hypertension, uveitis 
./ Tx: Toplcal anti-Inflammatory e.g. dexamethasone/prednisolone acetate 1 o/o 010, mydrlatics e.g. topical 

atropine QID untll mydriasls, systemic pain relief, treatment of underlying cause 
./ Should improve over several days, but prognosis depends on the amount of blood present 

Glaucoma: 
,/ Elevated lntraocular pressure >25mmHg with clinical signs 
v Disrupts retlnal and optic nerve furictfonality 
./ CSx: Globe enlargement, pain, corneal oedema, blepharospasm, episcleral injection, mydrlallc non~ 

responsive pupil, lens subluxation, vision loss 
./ DDx: Primary due to Inherited defects In the iridocorneal filtration angle or secondary to uveltls, lens 

subluxatlon, tumour 

./ Tx: 

j,, Topical therapy, recheck IOP in 2 hours; 

Latanoprost 0,005% (Xarantan) - increases fluid drainage 

Dorzolamtde 2% (Trusopt)- reduces aqueous humour 

Timolol - reduces intraocular pressure, can be combinted with Dorzolamide (Cosopt) 

~ If no reduction, then can try mannitol 1 ·2g.lkg slow JV 

> Long term surgery e.g. shunt Implant, cyclocryotherapy or laser 

> Eye enucleation 

> Treatment of the underlying cause if secondary 

Fundus; 

Inherited ret1nopathy; 

./ Progressive retinal atrophy 

v CSx: loss of vision (progressive - starts with night blindness), pupils are mydriatlc and reduced 
responsiveness 

v Dx: Tapetal hyperrellectivlty, aHenuated retinal blood vessels, optic disc paflor, electroretlnography 

v Tx: No treatment 

Sudden acguJred retinal degeneration syndrome {SABDS): 

v Retinal degeneration of unfdenUfled cause 

v CSx: Loss of vision (acute), middle aged dogs showing signs of polyuria/poJydlpsJa, weight gain, 
lethargy 

V Tx: No treatment 

Tau[ine deficiency retinal deaenerallqn: 

v Associated wlth taurine deficient diets fed to cats, e.g. dog food 

Rellnal d9tachmenfj 

V DDx: Hypertension (most common in cats), coagulopathy, infections, trauma, uveitls, cataracts, lens 
luxalions 

v CSx: Loss of vision (acute), pup!ls are mydriatic and non-responsive 

V Dx: VisuaUsatron of retinal detachment, ultrasound 

V Tx: Treat underlying cause 

Chpriorellnitls; • Aellnal lnflammat1on 

v DDx: Primary Jnflammatlon due to infectious agent or secondary to systemic disease 

./ Ox: Dull regions on the retina (reduced re!Jeclivlty), focal spots (granulation tissue), Inflammation 
around relinar blood vessels appearing blurred, retinal detachment, haemorrhage 
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f: Pancreatic Disease 

• This chapter covers: 
./ Features of pancreatitis and exocrine pancreatic insufficiency 

[: ./ Diagnosis and treatment princfples 

P•ncreat1th1i 
" • 

1 
Pathophyslology: 

I ./ Inactive pancreatic enzymes are activated prematurely within the pancreas leading to autod!gesllon. 
Exhaustion of antl·lnflammatory mediators combined with hypotenslon can result ln shock and multiple 

, organ failure . 

[ 

r 

./ Risk factors: 

> tngestlon of high fat foods 
> BIie reflex and pancreatic duct blockage 
> Pancreatic trauma(+/- abdomlnal surgery), ischaemla 
> Drugs: Corticosteroids, potassium bromide and phenobarbitone combination therapy? 
> Part of feline Inflammatory bowel disease and cholangiohepatltls 

Feline pancrealltls: 
> Usually low grade chronic process, associated with Inflammatory bowel disease, 

cholanglohepalltis, diabetes mellitus 
> Cllnlcal signs are non-specific I.e. lethargy and anorexia 

> Difficult disease process to definitively diagnose 
> Biochemistry profl1e likely to reflect concurrent hepatic Involvement 

> Ultrasound does not commonly show typical changes 

11 > Treatment is supportive and should be directed at the inflammatory bowel disease and/or 
cholangiohepatitis rather than the pancreatitis, early enteral nulrillon (tube feeding) Is Important 

_i Clinical signs: 
./ Dogs: Anorexia, vomiting, abdominal pain, pyrexla 

I
~./ Cats: Lethargy, anorexia, hypothermia most frequently, less commonly vomiting and abdominal pain 

Dlfferentlal diagnosis: : 
_ j . ./ Acule gastroenteritis, gastric ulceration, inflammatory bowel disease, obstruction, peritonitis, liver · 

failure, renal failure, neoplas!a, hypoadrenocortlcism and others 

•_ DI.agnostics: 

1
1 
. ./ Technically difficult, should be based on combination of supportive cllnlcal signs and diagnostics 
, ./ See ".Species differences" above 
~ ./ Biochemistry: 

l: ,, 

r , ,/ 

[ 
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> Amylase: Poor specificity, should be > 3·4 times nonnal 
> Lipase: More specific than amylase, serum levels should be increased by 3·4 times nonnal level 

> Hyperllpldaemla 
:.,. +/· Ot~er secondary changes: Azotaemla, hepatopathy 
:,,. Cats: 

Typically signs of liver disease (t liver enzymes and bltlrub!n) 

• Less commonly Increases In amylase and lipase 
Pancreatic lipase lmmunoreactivlty (cPLI and f PLI): 
> Confllctlng evidence and anecdotal reports regarding sensitivity and specificity 
> False positive occur with non-pancreatic disease e.g. gastroenteritis, inflammatory bowel disease, 

neoplasla, renal disease, diabetes mellltus 
I' May be used to track the progression/resolution of the disease lf 11 confirmed by other methods 

> Should not be used as 1he sole diagnostic test for the diagnosis of pancreatitls 
Imagery: 

i> Ultrasonography: non-invasive gold s1andard 

Cats commonly don't see any changes as compared to dogs 

Pancreatic Disease 
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> Radiography: Not very sensitive 
Treatment: 
./ Antibiotics: 

> Dogs: Not proven to be beneficial, only ii signs of bacterial translocatlon, peritonitis 
> Cats: Antibiotics can be considered due to concurrent cholanglohepatitls 

./ Analgesla: 
> Opioid pain relief e.g. methadone Q1D or fentanyt patch or CAI, sea "Anaesthesia and Analgesia· 

.!' Fluids and electrolytes: 
> Most important, correction of perfusion and hydrallon deficits and electrolyte derangements 
> See "Fluid Therapy" 

.!' Antiemetic: Metoclopramide CAI, maropllant 1 mg/kg SC SID for <5 days 

.!' Gastroprotectants: Proton pump Inhibitors, ~ antagonist 

./ NPO if persistent vomiting 

.!' Nutrition: 
> Micro-nutrition: If >2 days without food, begin mlcro-enteral nutrition 0.2mVkg/hr slow Infusion of 

electrolyte solution via nasoesophageal tube helps to maintain health of enterocytes 
> Begin nutrition wlth small frequent highly digestible low fat food+/- enzyme supplementation 

.!' Monitor biochemistry (especlally albumin) and electrolytes for imbalances/improvements 
Long term management: 
./ Low fat hlghly digestible food+/· pancreatic enzymes (powdered) at 1tsp each meal per 10kg BWt 

Exocrine pancreatic Insufficiency (EPI); 
Pathophystology: 
./ Loss of exocrine pancreatic function, clinical signs when >90% of functionality lost 
./ Pancreatic aclnar atrophy is the most common cause In younger dogs, especially German Shepherds 

and Rough Coated Collies, otherwise secondary to chronic pancreatltls in older dogs 
.!' Not common in cats, affected cats commonly have concurrent disease such as Inflammatory bowel 

disease, hyperthyroidism and diabetes mellltus 
.!' Reduced digestive enzymes leads to maldigeslion 
.!' Reduce anti-bacterial secretions leads to small intestinal bacterial overgrowth, this can lead to vitamin 

812 malabsorptlon and other chronic nutrient deficiencies 
Cllnlcal signs: 
./ Weight loss despite polyphagia 
./ +I· Vomiting and diarrhoea 
./ Large volumes of greasy grey faeces 
Diagnostics: 
.!' Trypsin-like immunoreactivlty (TU): 

;;,. Performed when fasted for 12 hours 
> Low levels are diagnostic 

./ Serum cobatamln and folate levels: 
> Should be performed In all cases al suspected EPI 

Treatment: 
./ Diet modification: 

:,,, Highly digestible, high quality protein and nulritlonally balanced 
> Supplementation with fat soluble vilamlns (A, K, E, D) and 812 (cobalamin) 

./ Pancreatic enzymes (powdered) at 1tsp each meal per 10kg BWt 

.!' Metronldazole 10mg,'kg PO B1D for 2 - 3 weeks for small lntesUnal bacteria! overgrowth 

Pancreatic Disease 165 



r: 
I' 0 

[ 

1: j 

l: _JJ 

[ 

l) ) 

1 ( 1 

j 166 

Paralysis Tick 

This chapter covers: 

,/ Features of tick paralysis by lxodes Holocyc/us 
./ Treatment principles and prevention options 

Features: 
./ lag phase: Ticks generally attach for 1 - 2 days before cHnlcal signs 
./ Pathophyslology: Toxin inhibtts presynaptic release of acetylcholine at the neuromuscular Junction 
Cllnlcal signs: 
./ Dysphonla, retching/gagging, drooling 
./ Ascending paresis/paralysis, dilated pupils 
./ Dyspnoea, cyanosls 
Dlfferentlal Diagnosis: 
./ Trauma, spinal cord disease, myasthenla gravls, myopathy, snake envenomatlon, see Paresis and 

Paralysis In ''Neurological Disease" 

Stages {1A- 4D): 

Galt score: Respiratory score: · 

1. Able to walk but weak/ataxic A. Normal breathing 
2. Able to stand but unable to walk B. Increased resplra!ory rate 
3. Unable to stand but can sit up 

4. Unable to right without ald 

Treatment: 
Remove ticks: Immediately 
Administer tick anti-toxin: 

C. Laboured breathing 
D. Severe dyspnoea and cyanosls 

./ It any cllnicel signs are present, then treat immecllately 

./ Best administered pre-emptively as the patient will get worse before getting better 

./ Dose: 0.5 • 1mVkg, up to 2mVkg In cats slow IV 

./ Premedicatlon: .· . 

·> Fellne: Predn!solone sodium succiiiate 2mg/kg slow IV &/or adrenaline 0.02mg/kg 1M·1omlns.1iJ.16r 
(but Just prior to antitoxin administration) · · · · 

./ Beware of acute side effects of cardiovascular, shock, c~llapse: 

> If bradycardla and hypotenslon (poor mucous membrane colOu[), stop anti-toxin admlnlstratlon·an.ct 
atropine 0.04mg/l<g IV · 

? II anaphylactlc: Collapse, vomitlng, hypotenslon, stop antl-toxln administer oxygen, IV fluid boluses, 
adrenalin 0.02mg/kg IV and prednlsolone sodium suc.c!nate 10mg/kg slow IV ' 

Symptomatic and supportive care: 
./ General care and monitoring: 

> Bladder expression, change bedding, eye lubrlcatlon, maintenance of hydration (maintenance IV 
fluids), repeat searches q4 hours 

./ Stress: 

> Sedation: Combinations of acepromazine 0.01-0.03mg/kg IV, butorphanol 0.1 ·0.3mg/kg IV/SC . 
> Sedation Is Important as it Improves breathing dynamics and oxygen demand by reducing streS!o · 

./ Gastrointestlna\ dysfunctlon: 

> Nil per os until normal gag reflex 
:,,. Pharyngeal suctioning 
> Antlemelic: Metoclopramide O.Smg/kg IV then CAI in IV flulds, maropitant 1 mg/kg SC SID for <5 

days 

> Gastric protectants: Ranltldlne 2mg/l<g IV BID, esomeprazole 1mg/kg IV SID 

Paralysis Tick 
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./ Respiratory complications: 
> Sedation: Combinations of acepromazine 0.01-0.03mg/kg IV, butorphanol 0.1-0.3mgt1(g IV/SC 

» Oxygen therapy: Nasal line 50-100mllkg/min per line 
> +/- Ventilation If resplralory effort is unsustainable, hypoxaemic (SP02 <90%, or Pa02: <60mmHg) 

despite oxygen therapy or hypercapnic (PC02: >6DmmHg) 

:,. Antibiotics If aspiration haS occurred 
> Atropine 0.1 ml SC 6/D to reduce salivation, not with pneumonia 

.., Myocardlal dysfunction and left-sided conges!Jve heart failure: 

» Rarely clinical 
> Diuretics, oxygen 

Tick search and clip: 
./ Very Important repeat searches q4 hours 

Tick preventive balh 

Tick control advice: 
./ Daily searching, most important 
./ Cllp long haired dogs 
./ Avoid tick habitats, long grass, forest areas 

./ Pharmacotoglcal control measures: Should not be relied upon as the only control measure 

> Tick collars: 

Amltraz/flumelhrin: 2 months (dogs only) 

• Oellamelhrin: 3 months (dogs only) 

» Frontllne spray®: 2 week protection 

» Fron!llne PLUS® spot-on: 2 week protection, dogs and cats (off-label use In cats) 

» Advan!JXI!> /mldactoprid and permethrJn spot-on: 2 week protection (dogs only) 

> Permethrln shampoo/rinses: 1 week protection (dogs only) 

> Natural pyrethrlns shampoos: Safe on cats, 3 day protection 

> Proban®tablets (Cythioate - organophosphate): Given every 48 hours (dogs only) 

> NexGard® tablets (Afoxolaner): Monthly (dogs only) 

> Bravecto® tablets (Fluralaner): 3 monthly tablets (dogs only) 

Discharge: 
.,. Only if can walk, urinate, swallow properly and no retching 

.,. Reduced activity for 4 weeks, small risk of sudden cardiac arrest 
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11 Thie chapter covers: 

Parasitic Disease 

./ Anll-parasllic medications 

./' Parasites of different body systems - features, cllnlca1 signs, diagnosis, treatment 

11 M[nlmum ages IQ! earaslle control ereearal[QD!i 

Minimum agea: . 
·. ·. 

r: Product: Pupplu: Kitten.: , '· 
Advantix a weeks 

Weaning ' Advantage Weaning 

r) Advocate 7 weeks 9 weeks 

Bravecto 6 months {>1.Bkg) 

Capstar 4 weeks 4weeks 

Dlmmitrol 2 weeks 

l~ Frontline B weeks 8 weeks 

Frontline spray 2days 2days 

Killtlx 12 weeks . 

l~ Mi1bemax 2 weeks . 
Nexguard 8 weeks (>2kg) .• 
Panoramls 8 weeks . 

1: 
Profender 8 weeks 

Proheart 4 weeks 

Revolution 6 weeks 6weeks 

' 
Sentinel 2 weeks 

L I ,OrevenHon of gastrolntestlna[ wonns: 
Check product Information its to what they cover/don't cover and use an adjunct as necee&a.ry 

m Slgnalment: . "riming: 
upples: · • Start at 2 weeks, then every 2 weeks until 12 weeks, then as aduHs 

• Kittens: • Start at 2 weeks, then every 3 we~Ks until 12 weeks, then as .idults 

lMults: • If never been dewormed before or !lot recently, two doses of a broad 
I spectrum dewormer 2 weeks apart 

) • Monthly spot-on or tablet dewonners 
• Three monthly broad spectrum dewoRT1'ers 

• ~regnant: • Bitches: 
\ }roducts safe during ) Mating 

,{egnancy: > During pregnancy to reduce placental transmission 
»- Panacur (fenbendazo!e) Is > Third week post-partum to reduce mammarylransmfsston 

safe for both cats and > At weaning kill ones from pups 

1
, dogs 

• Queens: 
'. Other: Heartguard, 

) Late pregnancy to reduce mammary transmission J Interceptor, Revolution, 
, Fronlllne Plus :,,, Third week posl-partum to reduce mammary transmission 

l] 
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Skin parasltesj 

Flea: 

• Ctenocephalldes canis (dog) 
• Ctenocephalldes fells (cat and dog) 

• Features: • Cllnlcal signs: • Diagnosis: • Treatment: 
• Contagious • +/· Anaemia • Vlsualisatlon • Integrated flea control . Ctenocephslides fa/is: • Flea allergy dermatitis • Flea dirt • Adulticldal and insect 

Intermediate host of growth regulator 
Dlpyl/d/um caninum • Dogs: • AU pets 

> Pruritus + papules • Environmental control 
• Distribution: > Alopecla and 
• Head, neck, dorsum, lichenificatlon 

tall, regs ) Hyperplgmenlation 
) Secondary pyoderma 

• Cats: 

> MIIJary dermatitis 
> Alopecla 
> Excoriations 

• Flea control: 

Features: 

•- Flea eggs are resistant to desiccation and can remain in the environment for months 
• Life cycle of the flea Is temperature dependant, varies from weeks to months: 
> I.e. faster in warmer months and longer in cooler months 

• The populatlon of fleas is 95% in the environment, only 5% rs on the pet 
• MUST continue flea control all year around 

Integrated flea control: 

• Flea control is most successful when using all the following steps Jn combination 

• Flea control on the pet: • Combination of an effective adulticide and an Insect growth regulator 
• The adultlc!de will ki1J the !leas on the pet before eggs can be laid 
• Insect growth regulator will prevent any eggs that are laid from hatching 

• Flea control in the • Vacuuming: 
environment: > Facilitates eggs removal from the environment 

> Must vacuum under furniture, in all the comers and cracks 
> Vacuuming twice will Increase success as It will stimulate 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 raised house) 
:,. Limited efficacy, best to prevent access 

• Prevention of access to flea habitats: 
) Fence/corner off 
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i Lice: 
J · Trichodsctes canls (dogs) - ,, 

• Llnognathus setosus (cats) -·x 
[ 

r 
I 
[ 

I 
l 
l 

-i • Features: • Cllnlcal signs: • Diagnosis: • Treatment:_ 
~ • Contagious • Prurltus • Sticky tape Impressions • Topical preparation 

• Scaliness . fortnlg~tly far 6 weeks j • Distribution: • Treat all animals 
• Head and dorsum 

' Demodex mites; ·,., 
-( • Demodex canis (dog) 

,, 

.}}ifi • Demodex_ catJ (cat) c~- ~-<-\·-" -,'-

-\ • Features: • Cllnlcal signs: • Diagnosis: • Treatment: 
• Non-contagious • Localised: • Skin scrape and hair • Juvenile/ localised: 

_,) • Locansed: > Small scales non· pluck > Spontaneously j > <5 focal lesions pruritic regions of • +/- Hfstopathology for regress 
• Generallsed: alopecla difficult areas e.g. toes > Topical spot on 
> >5 lesJons or an • Generalised: • Generalised/ juvenile or 

entire body area > Diffuse erythematous adult: 
( affected scaling derma!ltls > Amltraz baths, 

> Rarely cats > +/· Secondary weekly for 6 weeks 
• Juvenile onset (up to 15 pyoderma > lvermectln 300. 

months) • Pododemodicosis: 600µg/kg PO SID 

1 • Adult onset: > Hyperplgmented and ,. Beware 
( > lmmunosuppressed thickened collles/shelUes (start 

low and titrate) or tes 

• Dlatrlbudon: • Demodex cat/: for gene mutation · 

, • Of!mod8x catl: ;:. Head lesions • Treat until two negative 

( > Head and ears » Olltls extema skin scrapes 
• Treat concurrent I 

pyoderma 

See "Dennatology:" for 

( treatment 
' 

I 
\ Sarcopfld mltea: 

-. '.{ ; • Sarcoptes scab/el (dogs) 
j• Not06dres cat/ (cats) ' ---

1 
[ 

.l · Features: • Cllnlcal signs: • Diagnosis: • TreatmOnt: 
• Contagious • Sarcoptes scabie/: • Deep sk.ln scrape • Sarcoptes scab/el: 

)> Red papules, • Response to treatment ,. Amltraz baths, 
(• Distribution: prurltus, alopecla weekly for 6 weeks r • Sarcoptes sqab/e/: • Notoadres cati: ,. 1vermectln 300µglkg - -

> Pinnae, elbows Ji> Pruritus and self- PO/SC lortnlghtly _ . 
1 .> Hocks, vent abdomer trauma • Notoedrss catl: 
· .• Notoedres cat/ (cats): > Hyperkeratosls > Amltraz baths,¼ 

( > Pinnae, face, eyelids, > Millary dermatitis dose,· wel!'kly for 6 
neck weeks 

.> Feet and perineum 
,. lvermectln at 

1 2DOµg/kg once 
then 200µg/kg PO 

j twice per week for 
4 weeks 

1 
,. Treat a11 anfmals 

' 
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• 
Ear mites: 
• Otodectes cynotls (dogs/cats) 

• features: • Features: • Diagnosis: • Treatment: 
• Contagious • Otltis extema wllh thick • Otoscoplc exam • Insecticidal ear drbps 

brown crusty discharge • Cytology • lvermectln 300µg/kg 
• Distribution: PO/SC fortnightly 

• Ears and ear canal 

Furmltea: 
• Chey/et/el/a spp 
• Lynxacarus radovsky (cat) 

• Features: • Cllnlcal signs: • Diagnosis: • Treatment: 
• Contagious • Scaly dandruff +/· • Otoscoplc exam • lvennectln 300µg/kg 

pruritus PO/SC fortnightly 

Tickl: 
• lxOdss ho/ocyclus, See Paralysis Tick for more information on Tick Paralysis 
• Rhlplcsphs/us sangufneus (brown dog tick), See Anaemia and Pala Mucous Membranes for more 

Information on Babeslosls 

• Features: • Clinical signs: • Diagnosis: • Treatment: 
• lxodes holocyclus: • Jxodes ho/ocyclus: • Visualisatlon • Daily tick searches 

},, Paralysfs tick ;., Hlndllmb paresis • Clinical signs • Topical spot-on 
> Easl Coast Australia » Leads to complete fortnlghlly 

• Rhfpicepha/us body and respiratory • Baths (every 3 days) 
sangu/neus: muscle paralysis • Monthly to tri-monthly 
},, Vector for Babesia • Retching and tablets 

canls vomiting 

; Worldwide 

• Ambiyomms amerlcanum (Lone Star Tick) 
• Sea Coagulopathy for more Information on Erhllchlosls 

• Features: • Clinical signs: • Diagnosis: • Treatment: 
• North America • Tularemia: • Tularemia: • Tularaemia: 
• Vector for: • Cats: ;., Serology titres ;., 1111

: Aminoglycosldes 

• Franclsel/a tularensls > Fever ,. ELISA )> Other Antibiotic 
(potenlially zoonotlc) > Lymphadenomegaly, > Tissue/exudate C&S classes reportedly 

> Borris/a Jonestarl splenomegaly and Is definitive less effective. 

> Erhlichia canls hepatomegaly 
(Erlichlosis) > Oral ulcers • Canine monocytolrophic • Canine monocytotroph/c 

• Jcterus ehrlich/OS/s: ehrllchfosis: 

• Panleukopenla ,. Blood smear (look for :;i. Doxycycline (2 to 4 

• Dogs: morulae} weeks course) 

:,. Refallvely resistant 
,. Haematology ,. Chloramphenicol if 

(thrombocytopenia) refractory 

• Canine monocytotropic > Serology- ELISA )> lmidocarb 

ehrlichiosis: ;, PCA d!proprlonate 5mg/kg 

},>, Anorexia, weight loss 
IM repeated In 2 
weeks ,. Bleedlng • Petechlae, ~ Severe cases: Low 

ecchymosis, epistaxl: dose corticosteroids 
~ Lymphadenomegaly 

and splenomegaly 
)> +/· Ocular, 

neurological and 
cardfovascular signs 
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n • Dem,sr;entor varlabif/s 
• See Coagulopathy for more Information on Rocky· Mountain Spotted Faver 

• Features: • Cllnlcal signs: • Diagnosis: • Treatment: 
• North America • Fever • Haematology • 1'": Doxycyctirie for at 

[l 
• Vector for: • Oedema/hyperaemia of (thrombocytopenla} feast .7 days 

;.. Rlckettsia rickettsll extremities • Serology· ELISA • 2rd
: Chloramphenlcol or 

(Rocky Spotted • Skin lesions • PCR ~tuoroqulnolones •. 
Mountain Fever) • Musculoskeletal 

inflammation 
• Bleeding - Petechlae, 

ecchymosls 
• Neurologlcal signs 

• lxodes scapularfs 
• See Coagulopathyfor.more Information on Erhllchlosl• 
• Features: • Cllnlcal signs: • Diagnosis: • Treatment: 
• North America • Lyme borre//osls: • Lyme borrellos/s: • Lyme borreliosls: 

[] 

ll 

• Vector for: • Dogs: > Difficult ) 111
: ooxycyclfne 

> Borre/is burgdarferl :,. Polyarthritls ,. Known tick exposure • 2nd
: Amoxiclllln, 

(Lyme disease) ) Fever > Clinical signs Azlthromycln, ,. Erhllchfa canis > Renal disease > Laboratory findings Ceftrlaxone 
(Erflchiosls) > Meningitis ,. Response to (meningitis) •. 

• Cats: an!Jblotlc therapy minimum 30 days 
> Relapse common • More resistant, • Serology: False 

polyarthrftis warrants positive common > Anti-inflammatory for 

investigation • lmmunoblotting polyarthrit!s 

> PCR 

[1 

u 
(] 

1; 

ll 
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Carglovascul@r P@tasltesj 

Nematodes: 

Heartworm: 
• Dlrofilarla Imm/tis 
• Features: 
• 6 months from bite to 

worms In pulmonary 
arteries 

• Microfllarla do not develop 
with dog/cal 

• Dog: 
) AHS congestive heart 

failure 
> Pulmonary 

thromboemboHsm 

• cars: 
> Occult infections 

common 
> Low numbers or slngle 

sex Infection 
» Interstitial pneumonilis 
> Difficult to diagnose 

and treat 
• Transmission: 
• Larvae spread by 

mosquitos 
• DlstrlbuUon: 
• Pulmonary artery and right 

atrium and ventricle 

• Treatment: 
• Prevention: 

• Cllnlcal signs: 
• Dogs: 

> Weakness, lethargy 

> Heart murmur 

> Pulmonary oedema .,. Asclles 

> Dyspnoea and 
coughing 

> Haemoptysis 

• Cats: 
;i. Tachypnoea, 

coughing, 
haemoptysis 

;i. Acute death due to 
hypersensitivity 

• Diagnosis: 
• HW antigen test: 

> Specific, detects females 
> Reduce sensitivity if low numbers or no adults 

• HW mrcrolilarla testing: 
> Blood test for mlcrofllarla 
> False negatives if same sex, single worm or 

Immature worms not producing larvae 
• Blood smear: 

> Mlcrofilariae on blood smear 
> Not very sensitive 

• Radiography: 
> RHS congestive heart failure 
> Enlarged pulmonary arteries 

• Interpretation: 
> Positive HW antigen test = heartworm disease 

• If with positive microfilarla = adult and 
microfllaria 

• If with negative mlcrofllaria = adults only 
»- Negative HW antigen test = No heartworm 

disease: 
• If with positive microfilaria = posslble 

transfuslon/transptacental lnfeciion 

> MUST know If free of heartworm before starling prevention - perform HW antigen test 
> Monthly spot-ons or tablets - kills larvae (2 month reach back) 
> Long acting Injection - yearly 
> Dally tablets: Must be given dally (narrow window of effect), lf adult HW are present, will cause 

ana.phylaxls 
• Treatment: 

» Risk of pulmonary thromboembo11sm 
> Read medicine text for protocol 
> Treatment in cats can be contraindicated 

• Corticosteroids (before and after): 
> Predniso!one 0.5mg/kg PO SlD 

• Adultlcldal: 
> Melarsomine (two doses one month apart) 
> Pulmonary thromboembolism hlghesl risk about 1 week post dose 
> Complete rest 

• Microfilaricidla1: 
> 1 month attar adulticldal 
> Milbemycln oxlme 

• Treatment success: 
> Repeat HW antigen test 6 months post adullicide, should be negative, make sure !hat there are no larval 

fonns have been missed 
> Repeal mlcrolilaria test 1 month post microfllaricide, should be negative 
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r Hookworm: 
]• Ancylostoma spp 
• Unclnarla stenocephala 

• Features: 

r ; • Can cause: 
_ .- » C~taneous larval 

I 
m1grans 

_ ) Eoslnophi1lc enteritis 

r ; • Distribution: 
• Small intestinal 
• Can migrate through 

body e.g. Lungs 

l :_:_ • Transmission: 
_,, • Ingestion of larvae or 

paratenlc host 
• T ransmammary / 

{

-, placental I dermal 

_j Roundwonn: 
• T oxocata ctmls (dogs) 

GaatroJntesllnal P@-raslles; 

Nematodes: 

• Clinical signs: • Diagnosis: 
• Olarlhoea +/· blood • Faecal flotation 
• Anaemia 
• Dermal lesions • Ancy/ostoma spp 
• Respiratory signs e 

• Unclnarla stenocepha/a 

I 

• Trntment: 
• Fenbendazole 50mg/kg 

PO SID for 3 days 
• Macrocycllc lactones 

{ivermectlns) 
• Pyrantel 

l-i • Toxocara caU (cats) 

1 t-' cc_To_x_a_sca_rls_l_eo_n_ln_a~(d_o~gTs/_ca_ts~)--,---,--,----,-,-.----:-----,-:::------~ 
• Features: • Cllnl_cal signs: • Diagnosis: • Treatment: 

[J 

[] 

(J 

l} 

[J 

• Distribution: • Diarrhoea+/· vomiting • FaecBI flotation • Fenbendazole 50mg/kg 
• Small intestinal • Pot belly • Faecal ELISA PO SID for 3 days 
• Can cause: • Ocular disease 

>,> Ocular larval migrans • Hepatitis 
;i, Visceral larval • Pneumonia 

mlrgans 

• Transmission: 
• Ingestion of egg, larvae 

or paratenlc host 
• Transmammary / 

placental 
• Toxocara call: 

no transplacental 
• Toxascarls leonine: 

no transmammary / 
placental 

• ·roxodara canls (dogs) 

• • Tox~ra cat/ (dogs) 

• Toxascarls leonine 
(dogs/cats) 

0 
u 174 Parasitic Disease 

·~ ,, 
,f 
f 
f 
f 

• f 



Whlpworm: 
• _ Triehuris vulpls 

• Features: • Clinical signs: • Diagnosis: • Treatment: 

• Distribution: • Haemorrhagic diarrhoea • Faecal flotation • Fenbendazole 50mg/kg 

• Caecum and colon • Anorexia repeated (3 times on 3 PO SID for 3 days 

• Can cause: • Weight loss separate days} 

> Organ larval migrans 

0 • Transmission: 
• 1ngeslfon of egg, larvae 

Threadworm: 
• Strongyloldes stercoralls (dogs/cats) 

• Features: • Cllnlcal signs: • Diagnosis: • Treatment: 

• D11trlbutlon: • Diarrhoea • Faecal flotation > lvermectln 300µg/kg 

• Small Intestine • Bronchopneumonia (Baermann) PO/SC repeated 

• Transmission: 
• Ingestion of larvae 
• Transdermal 
• Transmammary 

Cestodes: 

Tapeworms: 
• Taenla spp. 
• Echlnococcus granulosus 
• Dlpylldlum canlnum 

• Features: • Cllnlcal signs: • Diagnosis: • Treatmen1: 

• DlatrlbuUon: • No cllnfcal signs In • Faecal flotallon • Prazlquantel 
• Small Intestine definitive hosts • Progtottis ln faeces • Dipylidium canlnum: 

;.. Flea control 
• Transmission: • Dlpy!idlum caninum 
• Ingestion of egg by 

• 
intermediate host 
Ingestion of hydatfd 
cysls by definitive host 

Zfppe,worm: 
• Splrometra erinacel(cats} 

• Features: • Cllnlcal signs: • Diagnosis: • Treatment: 
• Distribution: • No clinlcal signs • Faecal flotation • PrazJquantel at 4 x 
• Small Intestine • Proglottls In faeces standard dose 

• Transmission: 
• Ingestion of copepods o 

spargana - eating and 
drinking 
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n l Protozoa:· l G/ardlr. 
• Giard/a duodsnafls (dogs/cats) 

( 

r 
[ 

[ 

·] • Features: • Clinical signs: • Diagnosis: 
: • Distribution: • Olarmoea • Faecal analysts -
( • Small lnteSlinal • Vomiting identification of 

• +I· Blood organisms 

• Transmission: • Faecal ELISA 

• Ingestion ol oocysts I Coccldl1: 
• lsospora canls and tells 
• Ctyptosporldlum spp. 

'. • Features: • Clinical signs: • Diagnosis: 

1 · /sospora canls & fells: • lsospora canis & tells: • /sospora canls & fells: 
:,. large oocysts 30- :,. Vomiting, diarrhoea, > Faecal flotation 

I 5Qµm +/- blood (oocysts) 
, > Problem In catteries • Cryptosponclfum spp.: • Cryptosporldfum spp.: 
' . ,. +/- Pulmonary > Asymptomatic )> May need to send 

migration ;,, Watery diarrhoea away 

I 
• CryptosponOium spp.: 

' • Small5µm • fsospora canis (oocysts) 
' 
' > Can Increase In 

~· 

) numbers secondary 
to other diseases and 
1m·munosuppresslon 

• fsospora fa/ls(oocysts) 
j • Distribution: 

0 • Small intestinal 

' 
• Transmission: 

! • Ingestion of oocysts I: 
[; 

Respiratory parasllHi 

Nematodes: 
Lungworm: 

r; 
• Anglostrongylus vasorum 

I • Aelurostrongylus abstrusus (Fellne lungworm) 

• Futures: 
• Olatributl0n: 

[J 
• Anglostrongylus 

vasorum: 
> Bifurcation of trachea 

• Aefurostrongylus 
abstrusus: 

[] 
> Pulmonary 

parenchyma 

• Transmission: 

• Ingestion of snail/slug 

[J 

[ ha j . 

• Clinical signs: • Diagnosis: 

• Ang/ostrongyfus • Ang/ostrongy/us 
vasorum: vasorum: 
;. Asymptomatic » Transtracheal wash 

• Aelurostrongylus > Endoscopy 
abstrusus: • Aefurostrongyfus 
» Usually abstnisus: 

asymptomatic ,. Faecal flotation 

> Cough, sneezing (Baermann) 

• Crackles and • Larvae shed In 
wheezes faeces 

Parasitic Disease 
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: ·tttt.~~tt-ittltl t . 
• Treatment: 
• Fenbendazole 50mg/kg 
, PO SID for 3 days . 

• Repeaf ELISA 10 ~ya 
post treatment 

',''Y,f) 
' 

,, ·' ""'' 
,' :, 

• Treatment; 
• ISOS/)Ol'R cants & fells: 
> Trimethoprlm-sulpha 

20·30mg/kg/day PO 
,. Or Tylosln 1 Omg/kg 

PO BID for 2 weeks 
>. Or Tottrazurtl 

20mg/kg PO SID for 
2 days 

• General hygiene and 
reduce over crowding 

• Cryptosporldfum spp;; ,. No definitive 
> treatment 

.. . . 
.. , 
,.,· 

• Treatment: 

• Ang/ostrongy/u~ 
vasorum: 
> lvermectin 300µglkg 

,. PO/SC fortnlghtl_y 
Fenbendazole 
50in~g PO SID for 
3days 

• Aefurostrongy/us 
abstrusus: 
» lvermectin 300µg/kg 

PO/SC for 6 days ,. Fenbendazole 
50mg/kg PO SID for 
3days 

.. 
I 
I 

• • • t 

• • f 
f 
f 
f 
f 
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Neurological system pargsltea: 

Nematodu: 

Rat 1ungworm: 
, Anglostrongylus cantonensls ' 
• Features: • Cllnlcal signs: • Diagnosis: 
• Can cause eoslnophlllc • Diarrhoea • Faecal flota!Jon 

meningitis • Ascltes 
• Neurological s!gns 

• Distribution: 
, small intestlnal 
• Can migrates through 

body 

• Transml11lon: 
, Ingestion of snails/slugs 

PROTOZOAN: 
• Toxoplasma gondll (see below) 
, Neosf)Qra canlnum (see below) 

• Toxoplaama: 
Features: 
"' Intracellular protozoan parasite 

..t' Cats are definillve host but can infect dogs as well 

./ Infection Is via: 
> Ingestion of cysts from infected animals (most Important) 
> Ingestion of oocysts from faecal contaminated soil/food 

» Transplacental (publlc health concerns) 

• Treatment: 
• No anthelmintlc 
• Corticosteroids 

./ Rapid repllcatlon In the gastrofntestfnal tract leads to dissemination of the parasite around the body into 
any body tissue where it repl!cates lntracellutarly 

./ Ultimately destrucllon of the cells occurs if this is severe enough then ctinlcal signs become apparent 

./ Typically, immune response limits this and no clinical signs are seen 

./ Therefore, clJnJcal signs are rarely seen and they depend on which organ fs affected 

./ lmmunosuppressive diseases can exacerbate the lnfecllon e.g. FIV, FeLV, FJP 
Clinical signs: 
./ Rarely seen, but usually in cats 
./ Vary according to organ systemic Infected 
./ Can vary with different age groups: 

> Young cats: 
See pulmonary and hepatic disease 

> Older cats: 

Due to activation of tissue cysts due to Jmmunosuppresslon 

See neurotoglcal or ocular signs 
./ Nonspecific signs Include: 

> Anorexia, lethargy, pyrexra 
./ Ocular signs: 

> Most common clinlcal sign seen 
> UveitJs and blindness 

./ Respiratory signs: 
> Dyspnoea due to pneumonia 

> Target or9an In cats 

Parasitic Disease r. 



[] 

fl 

fl 
[j 

[] 

[J' 
[] . 

[J 

[l 

u 
[J 

[l 

./ Neurological signs: 

) Ataxia, seizures, circling, paresis and paralysls due to encephalomyeilis 
./ Muscular: 

> Sliff gait, pain and weakness due to myosltls 
./ Alimentary: 

> Vomiting, diarrhoea, Jaundice +/· ascltes due to hepatitis/ cholanglohepatit)s / pancreatitls 
./ Reproductive: 

) Still born or fading kittens 
Diagnostics: 

Combination of clinical signs and serology +/· PCR 
./ Serology: 

) Assessment of lgM and lgG antibody titres 
) lgM: 

Provides most information 

E18vatlon of lgM titres along with clinlcal signs provides strong supportive evidence 

Clinically lgM titres follow the clintcal course of the disease I.e. Increase with active Infection 
and reduces with resolution · 

> ~G: 
Delay in Increased means that positive result only Indicates infection has 6ccurred could be 
prior or acllve 

./ PCA: 

> Only identifies the organism 
> Does not Indicate active infection 

Treatment: 

./ Does not kill tissue cysts 
7 50% survival rate 
./ Combination of the following medications: 

» Azithromycln / clarithromycin 
> Clindamycin 15-20mg/kg PO BID (drug of choice - crosses blood brain barrier} 

Prevention: 

./ No raw meats, reduce' hunting {mice, birds, Insects} 

./ Frequent cleaning of the litter tray 

./ Wash hands regularly, wear gloves when working In the.garden 

./ Cover sandboxes 

./ Wash vegetables, cutting boards, cook meat 

Negspora; 
Features: 
./ Protozoan Neospora caninum 

./ Infection is via: 
> Ingestion of cysts from infected animals (most important) 
> Ingestion of oocysts from faecal contaminated soiVfood 
> Transplacental 

./ Usually affect dogs especially puppies 

./ Causes an encephalomye1ilis but also polyrad!culoneuritls and fibrosing polymyositis 
Cllnlcal signs: 

./ Multifoca\ but neuromuscular signs are seen most frequently 

./ See a progressive lower motor neuron paresis and ataxia that starts In the hlndllmbs and ascends 
cranlally, Jeads to paralysis 

./' Eventually leads to hlndllmb extensor rigid it:,, and muscle ·atrophy and contracture 

Parasitic Disease 
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., Various other signs depending on organ system affected • arrhythmias and respiratory signs such as 
dyspnoea and cough due to pneumonia and alimentary signs 

Dlagnostlcs: 
./ Based on combination of cl!nical signs and diagnostic lindings 

./ Biochemislry: Elevated CK and AST 
,1 CSF: Mononuclear and neutro,philic pleocytosis 
./ Serology: ELISA and lmmunofluorescent antibody testing 

Treatment: 
,/ Poor prognosis especlally if severe neurological signs 

,/ Clindamycin 15·20mg/kg PO BID (drug of choice) 

Parasitic Disease 
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Prostatlc Disease 
Thia chapter covers: 
./ Common disease attecllng the prostate 
./ Different features, cUnlcal signs and diagnostic prlnclples 
./ General treatment principles 

Pathophyslology 
Ben1ao erostat1c hyperplasia; 
> Most common prostatic disorder 
> Enlargement of the prostate gland under the inlluence of sex hormones 
:., Typically, In middle aged to older entire males 

./ Pro§tat(c{Pacaprostat]c cyats: 

., 

., 

> Cystic structures within the prostate gland or adjacent to the prostate (paraprostatic) 

>1" Prostatic cysts are typically secondary to benign hyperplasia, but can also be secondary to 
Infections and neoplasia 

Proptatlc negplaslai 
> Least common prostatic pathology 
> Most commonly adenocarcinoma, can get signs of hypercalcaemla 
r +I· Systemic lllness if leads 10 perilonitis 

;;,. Mass lesions or pain on caudal abdominal palpation 

> Poor prognosis 

Prostat1t1a and orostatlc abscessatlon; 
:,, lnflammatlon of the prostate gland usually due to Infections of the urinary tract 

) May be secondary to hyperp1asla or urinary tract disorders and can lead to abscessallon 

,. Typically signs of systemic illness, can get septic peritonitis If It ruptures 

,. Acute prostatltls: 

Dysuria, stranguria, haem aturla 

Pyrex\a and signs of systemic Illness lethargy 

+/- Pain on prostate palpation, +/- caudal abdominal pain 

Enlarged pr©state can be asymmetrical 

+/- Blood or purulent discharge from penis independent of urination 

+/- Haematuria, bacterlurla, pyuria 

·:,. Chronic prostatltls: 

Reoccurring pyrexla and UT\ 

Usually not systemically Ill 

• +1-. Pain on prostate palpation, can be symmetr_lcally enlarged 

Clinical· signs: 
./ Stranguria, haematuria, urinary Incontinence, blood dripping from pen ls (Independent of ~rination) 

./ T enesmus, dyschezla, haematochezla 

./ Abdominal pain or caudal abdomlnal swe11lng 

./ Pyrexla, lnappetance 

./ +/- Perlneal hernia secondary to straining 

./ Altered hlndllmb gait 

• Differentials: 

[J 
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./ Other causes of tenesmus and dyschezla, see "Rectal and Perlanal Disease" 

./ Other causes of urinary tract disease, see "Urinary Tr~ct Disease" 

Proetatlc Disease 
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Diagnostics: 
./ General physical examination: 

)> Abdominal palpation: Lumbosacral and caudal abdominal pain 
)> Rectal examination: Prostatic palpation, enlarged and painful 

./ Urinalysis: 
)> May not be helpful in dia@nosis, urinalysis and culture may be negative, despite prostatlc disease 

./ Fine needle aspirates: Cytology and culture, leaked fluid can cause peritonitis 

./ Prostatic wash: Cytology and culture 

./ Imagery: 
, Radiology: 

Prostatic enlargement, see "Radiology" 
> Utlrasonography: 

Prostatic disease: Prostatomegaly, cysts, neoplasia, peri-prostalic flu!d and Inflammation 
Sublumbar lymph node enlargement 

Biopsy specimens 
./ Haematology and biochemistry 

Treatment: 
./ Benign prostatlc hyperplasia: 

~ Castration is essential for non-breeding_ dogs, reduction in prostate size over 4 weeks 
,> Anti-androgens e.g. Oelmadlnone acetate {Tardak®) can lake up to 5 days for an effecl 
:,.. Enema for consUpatlon, faecal softeners 

./ Prostatllls and prostatfc absceasatJon: 
> Antibiotics: 

Trimethoprim-sulpha 15mg/kg BJD and'ar enrofloxacin 5mg/kg PO/IV SID 

Ideally 4 weeks and then stopped based on negative prostatic fluld culture 
• Change based on culture and sensitivity of prostatic fluid 
• Chronic prostatttis: 

o Antibiotic choice should be based on culture and sensitivity 
o Long course at least 8 weeks, then repeat culture 

;,. Prostatlc involution: 

• Castration 

• Anti-androgens e.g. Oelmadinone acetate (Tardak®) can take up to 5 days for an effect 
P If peritonitis or very large abscess: 

Surgery 
• IV antibiotics and supportive therapy 

./ Prostatlc/Paraerostatlc cysts; 
,. Fine needle drainage but usually reoccurs 
;,. Prostatlc cyst: 

Caslratlon may lead to reduction ln size of prostatlc cysts 
Surgery If not responding or very large cyst 

) Paraprostatlc cyst: 
Surglcar excision 

-I' Pr05tat1c neoplasla: 
> Surgical removal 
;.. +/· Chemotherapy 

Prostatlc Disease 11 
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Radiology 

Systematic review pf abdomlnaJ radlographsi 

The ablllty to visualise detail within the abdominal cavity depends on: 

./ Intra-abdominal fat (falciform ligament, greater omentum, mesentery and relroperltoneum) 

./' Animals conformation, particularly deep chested breeds influences organ visibility 
Positioning/Coning/Exposure: 
Serosal detail: 

..,. How well you see the serosal surfaces of organs 

..,. Can lose detail separately in peritoneal space as ii is separate 

1). Liver: 
» Cranial abdomen -+ 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 the stomach 
caudally and to the left (VD) 

2). Kidneys: 
> In retroperitoneal space ..... can lose detail separate to peritoneal space 
> Size: 2.5-3 x length of L2 on VD 
> Left is lower and may not see the cranial pole of Iha right as within the liver 
» II unsure about patency of urinary tract perform an excretory urogram 

3). Spleen: 
;.. Head of spleen on VD, behind the fundus of the stomach and cranial to LHS kidney 
» Tail seen an lateral view variable location and size 
> Almost never see tail of spleen in a cat 

4). Urinary bladder: 
> Varied size, can extend up to the level of the umbilicus 

5}. Prostate/uterus: 
> Prostate: At the neck of the bladder if enlarged drops info the caudal abdomen 

Normal size <75% height between pubis and ventral sacrum or <1.5 x length of L2 
> Uterus: Sits betwe~n the colon and the urinary bladder .if enlarged · 

6). Stomach: 

:.- Gastric axis: Use to Indicate size of the liver - should be vert!cal on the l!:'teral view 
7). Dllodenum: 

> Lateral view: Runs In the midllne from the pylorus ol the· slomach caudally 
> VD view: Runs along the right side of the abdomen caudally from the pylorus of the stomach 

8). Small Intestine: 
> Once the other abdominal structures are Identified, the small lnlesline is everything else 
> Dlle:tlon: Compare widlh of small Intestine to the height of L2 In dogs, and L4 In cats 
» Can't judge thickness of wall (fluid looks same as soft tissue) 

9). Large Intestine: 
> "Question mark" shaped, displaced, enlarged 
» Caecum: Pocket of gas at the start of the ascending colon, usually In the RHS mid-abdomlnal 

region 
10). Sublumbar lymph nodes: 
· » When enlarged, soft tissue ventral to the lumbar spine, displacing colon ventrally 

Radiology 
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• Abdominal cavity - VD view 

• Abdominal cavity - Lateral view 

Radiology 18, 
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Abdomjgal cpvltyi 

Assessment of the gastrointestinal tract, unless obvious, usually requires contrast studies or ultrasound . 

Serosal detail: 
./ Increased: Obese anlmals 
,1 Decreased: Emaciated or young animals (brown fat), free abdomtnal fluid (urine, blood, pus), peritQOltla · 

and inflammation (bowel rupture, blle, urine, pancreatit!s, pyometron) 

Oesophagus: See below ""Thoracic cavity" 

Stomach: 
,1 Take a LHS lateral view to assess the pylorus 

./ Gastric axis on lateral view, can be used to assess liver size 

Palhology: 
./ Abnormal position: 

) Cranlatly: Microhepallca, diaphragmatic hernia 
:,. Caudally: Hepatomegaly, neoplasia 

./ Dilatlon: 

)- Outflow obstrucllons: 

• lntratumlnal: Foreign bodies, strictures, lntussuscept!ons 

• Intramural: Neoplasla (dog: adenocarcinoma, cat:_ lymphosarcoma), hypertroph!c 
) Air: Aerophagia (panting) or outflow obstruction 
) lngesta: Over engorgement or outflow obstruction 
;.,. Gastric dilation and volvulus: 

Likely secondary ta gastric motility disorder 

• Dilation leads la volvulus - seen as pylorus moving dorsally (LAT), cranlally and to the left (VP) 
Secondary small intestinal lieus and oesophageal dilation 

• Small intestines are dorsal and on top o1 the stomach (LAT) 

• "Double bubble" 
./ Foreign bodies 

Small Intestine: 
./ D1stenslan: Greater than the widest part of the L.2 for dogs and L4 for cats 
Pathology: 

' Abnormal position: 
» D!splac~ment due to organomegaly 

./ LocaUsed dllatlon: 

> Porelgn body, neoplasla (dog: adenocarclnoma, cat: lymphosarcoma), lntussuscepl!on, stricture&;· · 
hernias, torsions 

./ Generalised dilatlon: 
;.,. Severe enteritis (parvovirus), ileus (pain, hypoxia - shock), electrolyte deranQemenls (! K+, l Ca+), · 

pancreatl!ls, neurological, also causes of ·1ocalised dilation· above 
./ Intestinal plicallon: 

;,. Concertina like gathering of inteslines, usually with dispersed small pockets of gas, can indicate 
linear foreign bodies 

;.,. Obese animals can have apparent clumping of the small intestine due to excessive abdominal fat 
reducing intra-abdominal space 

Radiology 
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Colon: 
./ May require contrast studies or endoscopy to diagnose 

Pathology: 
./ Abnormal posillon: 

> Ventral: Enlargement ot-sublumbar lymph node or retroperiloneal space pathology 
> Dorsal: Enlargement of uterus, prostate, bladder and abdominal masses 

./ Localised dilation: 
> Foreign body, neoplas1a, lntussusception, strictures, diverticuli 

./ Generalised dilation: 
> Constipation 
;;, Megacolon: Idiopathic, recurrent constipation, neurologlcal (spinal disease), pelvic narrowing 

Liver: 
Assessment of size: 
./ Dependant on serosal detail 
.t' Angle of the gastric axis on lateral view: Gastric axis should run parallel to lhe costal margins 
./ Can protrude about 2 x with ol l2 vertebral bodies past the coslal margins on lateral view 

.., Displacement of body organs: RHS kidney will be dlsplaced caudally when enlarged 

./ Rounding of liver edges - can Indicate hepatomegaly 

Pathology: 
./ Hepatomegaly: 

» Neoplasia, venous congestion, infiltrative diseases, cysts/abscesses 

,1 Microhepatlca: 
> End stage liver disease (cirrhosis), diaphragmatic hernia/trauma, porto-systemic shunts 

Spleen: 
Assessment of size: 
,1 Varies between patients and can be affected by sedation 
,1 Look for dfsplacement of surrounding organs 
Position of the spleen can vary but usually; 
,1 VD/DV view: Head of spleen is next to the funduij of the stomach, tall of the spleen can vary from the 

AHS of the abdomen to along lhe LHS 
,1 Lateral view: Head of spleen is next to the fundus of the stomach dorsally to the kidney (may not see), 

tall of the spleEin anywhere along the ventral abdomen 

Pathology: 
./ Splenomegaly: 

> Neoplasla, seda!Jon (acepromazine), venous congestion, infiltrative diseases, torsion, inflammatory 
disease (lMHA) 

Kidneys: 
Assessment of size: 
./ Size: 2.5-3 times the length of L2 on VD 
./ Enlargement can cause dlsplacement of body organs 
,1 Retroperlloneal space Is separate from peritoneal cavity can rose serosal detall separate to perltoneal 

cavity 
,1 Lett Is lower and may not see the cranial pole of the right as it is within the Hver 

,1 If unsure about patency of urinary tract perform an excretory urogram 

Radiology 
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Pathology: 
Aenomegaly: 
)> Neoplasla (unilateral or bilateral), amyloldosls (bllateral), Inflammation (unVbi1Bleral), 

hydronephrosls (urethral obstruction - unilateral or bilateral), cystic testons (unllaferal or bllatera1} 
or abscess (unilateral) 

./ Small kidneys: 
> Inflammation (renal disease, pyelonephrills, glomeruloneprltltls can be unilateral or bilateral), 

congenttal · 

Uterus: 
..,. Features: 

;. Not normally seen 

./ Enlargement: 
), Olsplacement of adjacent organs - bladder, colon and small intestines 

»- Tubular soft tissue opacity 

Pathology/Pregnancy: 
./' Enlargement: 

, Pregnancy: Not see skeletal structures unlll >40 days 
> Other: Pyometron, hydrometron, mucometron, cystic endometrial hyperplasia, neoplasla 

Prostate: 
..,. Positioned at the neck of the bladder, near the cranial border of the pelvis 

./ Assessment of size: 
;;. Lateral view: 

Pathology: 

Normal size <75% height between pubis and ventral sacrum or<1.5 x length of l2 

Displacement into the caudal abdomen (bladder displaced cranlally as well), colon displaced 
dorsally 

./ Prostatomegaly: 
» Benign prostatic hyperplasia, prostatit!s, neoplasla, cystic structures (can look like the bladder) 

Radiology 
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Systematic revfew Of thoracic rgdloaraphs; 

Views: 
./' Lateral views allow visualisation of !he non-dependant lung field 

Differentiation: ... .f:' 
./' ooesnotalwaysapplylocats 

./' Right lateral: Left and right crura ol the diaphragm Ha parallel, heart Is more upright and oval 

./' Left lateral: Left and right crura intersect at the level of the caudal vena cava, heart is more rounded 

TAKE ALL THORACIC RADIOGRAPHS ON PEAK INSPIRATION 

1). Thoracic wall: 
> Subcutaneous structures: Assess soft tissue and fat planes outside of thorax 

;. Abdominal structures on the edge of the radlograph (and also inside the abdomen) 

> Skeletal structures: Assess ribs, vertebrae and sternum 

2). _Diaphragm: 
> Is It intact? Can the entire line of the diaphragm be Identified on both lateral and VD 

3). Pleural space: 
> Do the rungs and pulmonary structures extend to the walls? If not Is ft ttuld or gas 

4). MedlasUnal structures: 

::-- Trachea: Heads towards the base of the heart on the lateral view, heads to the right side on VD 

;;. Cranial mcdlastlnum (ventral to trachea): Contains CVC, LN and major branches of aorta 

Lateral: Band of soft tissue ventral to trachea 

• DVND: Abnormal if >2 x width of a thoracic vertebral body 

> Oesophagus: Not visible under normal cond~ions 

> Aorta: 

Lateral: Courses dorsally 

• OV/VD: Courses from cardiac silhouette to diaphragm on left (not always) 

;,, Caudal vena cava: 

Lateral: Courses from caudal border of cardiac silhouette to the diaphragm 

DVND: Courses from caudal border of cardiac sjlhouette to diaphragm on AHS (not always) 

,. Lymph nodes: 3 groups only seen if enlarged 

Cranial mediastlnal LN: In cranlal mediastlnum 

5). Heart: 

Tracheobronchlal LN: Located at bifurcation of trachea into the main stem bronchi 

Sternal LN: Located dorsal to the 2nd stemebrae on the lateral projection 

o Indicates cranial abdominal disease not thoracic disease 

» Size: 

Round on bolh projections: Pericardia! effusions, dilated cardiomyopalhy, PDA/seplaJ defects 

Enlargement In certain areas: Specific chamber enlargement, see nexl page 

6). Pulmonary parenchyma/vasculature: Sea below for "Lung patterns" 

> Air filled structures: 

,> Lung patterns: 

Alveolar 

tnterslfUal: 

o Unstructured 

o Structured 

o Millary unstructured - small multiple lesions but not fully discrete 

Bronchial pattern 

• Vascular pattern 

Radiology 18' 
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Pulmonary parenchvma(vascul•ture; 
Capsulated air filled structures: 

./ Thin outnne: Bullae, cysts, abscess 

Thorac)c ca~lty: 

./ Thickened irregular border: Neoplasla, abscess, granulomas 

Vascular pattern: 

Features: 
,/ Veins are central (VD) and ventral (LAn 
./ To assess for enlargement of the pulmonary arteries and veins, compare with the diameter of: 

> 9th rib on VD (up to 1.5 x diameter In cats Is normal) 

> 4th rib on LAT 

View: Pulmonary artery: Pulmonary ve1n; 

Lat: Dorsal Ventra1 

DV: Lateral Medial 

Differentials: 
Enlarged pulmonary veins: 
> Over hydration, pulmonary congestion, pulmonary hyperper1uslon (shunts) 

./ Enlarged pulmonary arteries: 
> Pulmonary hypertension, heartwom1 disease, pulmonary thrombaembol!sm 

./ Both enlarged: 

;., Shunts, fluid overload, severe LHS heart failure 
./ Both reduced: 

r Shock states, dehydration, AHS heart failure 

Bronchial pattern: 
Features: 
./ Abnormally defined bronchial walls, seen as "donuts".(end on bronchi) or "tram tracks" (side on 

bronchi): 
:,.. Old age change , 

r Bronchial disease: Chronic bronchitis, allergic, asthma, eoslnophilic bronchopneumopathy 

> Mlneralisatlon: Hyperadrenocorttcism 

Alveolar pattern: 
Features: 

./ Pulmonary infiltration with lluld/sofl tissue 

./ "Fluffy" ill-defined regions of Increased opacity 

./ Can b~ lobar Jn distribution 

./ Enhanced visualisation of airways, alr bronchograms 

./ Loss of visualisatfon of pulmonary vasculature 
Pattern of distribution: 
./ Congestive heart failure: Dogs: begins hltar, cats: can look like anything 
./ Pneumonia: Typically, ventral or dependant side If aspirated 
./ Caudal lobes: Neurogen!c, post-obstructive 
Differentlats: 

./ Pneumonia: Infectious, aspiration, allergic 

./ Pulmonary oedema: CHF, smoke, drowning, posl--obstrucllve, seizures, head trauma, electrocutlon 

./ Haemorrhage: Pulmonary contusions (traumatic), coagu1opathy 
,/ Neoplasla 

./ Atelectasis: Anaes\hesla and bronchiectasls 

Radiology 
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lnterstltlal pattem: 

Fealures: 
.t Unstructured: 

;,. Thickened interstltfum due to fluid or cellular Infiltrates, seen as "diffuse haziness• 
> Can still vascular patterns unlike alveolar pattern 

> Olfferentlals: 
Neoplasia, early oedema, pneumonia, pulmonary fibrosis (nonnal in older dogs) 

Expiratory radiograph 

.,. Structured: 

:.,. Miliary: Mulllple small opacities 

• Differentials: 

0 Physiologlcal mineralisation, end on blood vessels, neoprasla (metastatic) 
> Nodular: Circumscribed increased opacities >4mm in diameter 

Differentials: 
o Neoplasia (metaslalic), granuloma (fungal, foreign body), abscess/cysts 

cardiac sllhouettp: 

View: Dog: Cat: 

• Wldlh: 3 intercoslal spaces (2.5- • Width: 2 intercostal spaces (cranial 
5th to caudal 7th ribs) Lal: 3.5) 

• Height: 2/3 depth of thorax • Height: 70°/c, of thorax 

• Width: 2/3 width of lhOrax • Width: Half width of thorax 
DV: • Length: Between 3fll and 8th ribs 

(5 intercostal spaces) 

Assessment at cardiac size: 

Vertebral heart size: 
./ Height: Vsnlral border of the bronchus to the distal aspect of the apex 
./ Widlh: Width of the heart at its widest point 
./ Add the widlh and height and start at the cranial aspect of the 4th thoracic vertebra and counl the 

number of vertebrae that It covers: 
:.,. All breeds: <10.7 

> Boxers: <13 
r Labrador: <12 

:;:. Cavalier king Charles: <11.5 

> Cats: <8 
• see Cardlology References 

Chamber enlargement: 
Note: Inverted "D" shape in feline patients is not specific of any condition 
./ RHS cardiac enlargement: 

> Increased sternal contact (LA n, inverted "D" shape (VD) 
./ LHS chamber enlargement: 

;;;. Taller cardiac silhouette (LAT) 
),, Dorsally displaced trachea (LAT) 

,;r Enlarged LHS atrium: 
,... Bulge on the dorsocaudal border (LAT) 

Radiology 1! 
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Global enlargement 

• Dilated cardiomyopathy 
• Pericardia! effusion: 

-~ 
~ Congestive heart failure 
, Right atrial tumour 
:,. Heart base tumour 
;.,. Benign pericarditis 
Y Cracked left atrium 

Right atrium = 8 - 11 o'clock 
Heartworm 

Pulmonic stenosis 
Right atrial tumour 

-"'-'""" _....;,I 

Right ventdcle = 5 - 9 o'clock 
• Right ventricular enlargement 

-- -"'------ -"' 
.,,.._ 
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Aortic arch= 12 -1 o'clock 

Patent ductus arteriosus 

Aortlc stenosis 
Tetralogy of Fallot 

Persistent right aortic arch 

Ao 

~~A 
. 2 

5 
6 

Oor'SO~entral (or ventr~Oraal) vi~ of the.thoracic cavity 

,_...., - --, -

Pulmonary artery = 1 - 2 o'clock 

Pulmonic stenasis 

PDA 
Pulmonary hypertension 

Left auricle 11: 2 - 4 o'clock 
Secondary to mitral endocardiosis 

• vso 

Left ventricle = 3 - 5 o'clock 
• Left ventricular eiilargement 
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Global enlargement: 
• Dilated cardiomyopathy 
• Pericardia! effusion: 

j;,, Congestive heart failure 
J" Right atrial tumour 
)o" Heart base tumour 
> Benign pericarditis 
>" Cracked left atrium 

Right atrium: 
Heartworm 
Pulrnonic stenosis 
Right atrial tumour 

Right ventricle: 
• Right ventricular enlargement 

L.V Left ventricle: 

• Left ventricular enlargement 

• Lateral view of the thoracic cavity 
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Typlcal changes assoc:lated with heart disease: 
./ Cardiac silhouette or chamber enlargement, see above: 

.> LHS enlargement common with valvular disease 
l> Variable chamber enlargement with dilated cardiomyopathy 
> Globular heart with Joss of chamber outline with pericardial effusion 

.,, Elevatlon of the trachea and compression of the main stem bronchi 

./ +/· Congestion of pulmonary veins and lnterstltlal/arveolar pattern with LHS congestive heart faliure 

./ +/· Hepatomegaly and ascltes with RHS congestive heart failure 

Other thoracic organs; 
Trachea: 
Narrowing: 

./ Generalised: 
> Trachea hypoplas!a: Congenital, narrow along It entire length 
>· Tracheal collapse: Can be loca!lsed or general[sed 

./ Locallsed: 
> Strictures: ET tube, tracheal surgery 
> Mass lesions: Neoplasla, granulomas (parasitic) 

./ Thickening of the dorsal tracheal membrane: Tracheal collapse, inflammalfon, coagulopathles 
Mineralisation: 
./ Older dog, hyperadrenocorticism 

01!9sophagus: 
Signs of oesophageal pathology: 
./ Gas or fluld filled lumen, foreign body 
./ Trachea displacement Ventral and to the right 
./ Tracheal band sign: Oulllne of lhe trachea due to negative contrast behind trachea 
./ Signs associated with oesophageal pathology: 

:,.. Alveolar or inlerstnlal lung patterns: Secondary·to asPlratlon 
, Pneumomediastinum/lhorax and pleural effusion: Perforation of the oesophagus 

Pathology: ' 
./ Generalised dilation: 

), Megaoesophagus: Secondary to many disease processes, see ''Vomltlr'lg" for list of d!fferenilal~· 
./ localised dilatlon: 

), Internal pathology: 

• Foreign body, strlctures, intussusceptlon (gastro-oesophageal), lntraoesophageal masse~, 
oes_ophageal fistulas 

), External pathology: Compression and obstruction due to ~xtraoesophageaf pathology 
.. Vascular ring abnormalif!es, intralhoraclc masses 

Pleural space: 
Pneumothorax: 
./ Features: 

~ 

> Retraction of lungs and pulmonary structures from. the chest wall with negative opacity 
» Cardiac silhouette elevatlon (LAT) 
Dlfferentlals: 
» Trauma (open or closed pneumothorax) 
> Pnuemomedlasttum 
> Tracheal or pulmonary bullae rupture 

Radiology 
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Pleural effusion: 
V Features: 

> Retrac!Jon of lungs from chest wall with fluid opacity 
> Leafing of lung lobes with Jnterlobar fissures 

v Differentlals: 
> Inflammatory (neoplasla, Infections), chyle, haemorrhagic, transudate 

Diaphragm: 
Diaphragmatic hernias: 
v Features: 

:.,. lnabillty to completely outline diaphragm 
> Presence of abdominal organs within thoracic cavity 
) Displacement of thoracic and abdominal organs 

v Diagnosis: 
> Radfographs +/· contrast studies: 

Inject water soluble contrast into the peritoneal cavity and repeat radiographs In 20 minutes 

• Other contrast studies e.g. oesophageal 

> Ultrasound 
Diaphragm paralysis: 
v Features: 

> lnabllity to Inflate lungs, can be unilateral 
) Flattened diaphragm 

Medlastlnum: 
Pneumomediastlnum; 

./ Features: 
> Enhanced visualisaUon of mediastinal organs (trachea, oesophagus, aorta and cranlal vena cava) 
> Can lead to pneumothorax (but not reverse) and subcutaneous emphysema 

./ Dlfferentrals: 
.> Trauma: Neck, tracheal rupture, thoracic 
;.. Oesophageal perforation 
> Pneumorelroperftoneum 

Enlargement or mass lesions: 
./ Features and differentlals: 

.> Cranial medlasUnum: 

Dorsal or lateral displacement of the trachea 

Increased width when> 2 x width of thoracic vertebral body 

Neoplasla (thymlc or lymphomas), pulmonary inf/ammalfon, abscessation, haemorrhage 
> Sternal: 

Soft tissue enlargement on the dorsal aspect of the second stemabrae 

Thymlc neoplasla, peritoneal pathology causing enlargement (sternal LN drains the abdomen) 
> Tracheobronchlal: 

Soft tissues enlargement over the heart base at bifurcation of trachea Into the main stem 
bronchi 

Lymphadenopathy, oesophageal pathology, pulmonary inflammatory 

Radiology 193 
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Skeletal system; 

Vertebral column: 
Beware of parallax: Artificial narrowing of disc spaces due to angle of x-ray beam 

lnlervertebral disc space pathology: 
./ Features: 

, Narrowed lntervertebral disc space, could Indicate prolapsed disc 

» Mlnerallsatlon of disc may Incidental 
./ See "Skeletal Disease" for more lnformalion on the following: 

) Cervical disc disease 
:.- Caudal cervical spondylomye\opathy (= Wobbler syndrome) 

• Narrowing or wedging of the !VD space, vertebral tipping C4-C7 
Ventral spondylosls Is present likely to be clinically relevant If present with clinlcal signs (but 
require further diagnostics) 

» Thoracolumbar disc disease 
) Cauda equine syndrome 

Spondylosls: 
./ Features; 

) Bony projections extending between adjacent vertebrae due lo osteophyte formation 
» Ventrally or laterally along lhe vertebral column 
> Nonna! In mlddle aged to older anlmals 
> Could be clinically significant in the caudal cervical vertebrae and lumbosacral region, may Indicate 

lnstabillty, could be an indicator or wobbler and cauda equine syndromes 

Dlscospondylltls: 
./ Features: 

> Narrowing of the lntervertebral disc space, but may appear wider initlally 
> Loss of oumne of the adjacent vertebral end plates, due to a mix of lysls of the end places and 

sclerosis of, surrounding bone 
./ See "Skeletal Olseaae" for more information: 

Specific axial conditions: 
Osteoarthritis: 
./ Features: 

> Increased radlopacity of the Joint due to lnllammatory alte{allons to the synovial fluid 
> Variation In the width of the Joint space (wider/thinner) 
}.> Osteophyte formation on perlchondral enthesophyte. formation of non•welght-bearlng su rfac8S 

· > Alterations In subchondrel structure and opacity 

> Abnormal mineralisation of artlcular soft tissues 

Hip dyaplasla and aseptic necrosis ol the femoral h~ad: 
./ See "Skeletal Disease" for more Information: 
./ Features: 

» Lack of head congruence 
> Lack of parallellsm between head and acetabula and squaring of the femoral head 
> Thickening of the neck of the femur 
> Secondary arthritic changes 

Radiology 



Osteochondrosls dlssecans (OCD): 
./ Common locations and features: 

» Shoulder. Flattenlng or lucent deficit of the caudal aspect of the humeral head (lateral view) 
» Elbow: Aadlolucent defect In the medlal humeral condyle 
» Stifle: Flattening or lucent defect in the lateral femoral condyle on the cranial caudal view 

» Tarsus: Cartllage flap or lt,cent defect in the mediat ridge of the trochlear of the tarsal bone 

Elbow dysplasla: 
.,. See "Skeletal Disease" for more information: 

Pathophyslology: 
.,. Osteochondrosis dlasecans of the medial humeral condyle: 

> Flattening or lucent deficit of the caudal aspect of the humeral head (lateral view) 
> Aadlolucent defect on the medial humeral condyle 

> Secondary osleoarthrttlc change 
.,. Ununlted anconeal process (UAP): 

> Separation between anconeu.s and ulna+/- osteoarthritlc changes 
.,. Fragmented medial coronold process (FCP): 

> Diagnosis of exclusion, no UAP or OCD 
> +/· Secondary osteoarthrlllc changes (associaled with the medlal coronoid process and anconeal 

process),+/- sclerosis of the lrochlear notch,+/- abnormal contour or lack of visualization of the 
medial coronoid process 

Aadiographs views: 
.,. Both elbows 
.,. Three standard views: 

> Relaxed medlo!ateral view with an inside angle of approximately 120° 
;.. Flexed mediolaterar view with an inside angle of 45° 

..,. Craniocaudal view 
.,. Other views: 

i., Craniocaudal view with 15° pronation (hight!ghts media! coronoid process) 

) 90° flexed laleral, best for assessing elbow incongruity 

Mf9cellaneou9 skeletal conditions; 
./ Perlosteal prollferaUon: Healing fracture 
.,. Osteomyelltls - see below 
.,. Neoplasla 
.,. Panosteltis: 

> Young large breed dogs, progressive Increased radiodensity of the medulla of long bones 
./ Hypertrophlc osteodystrophy: 

) Immune medicated vasculltls Iha! affects the metaphysls of the radius and ulna of young large 
breed puppies 

.,. Hypartrophic osteopathy: 
).- Mlddle aged, usually secondary to lntrathoraclc/intraabdomlnal disease, affects the dlaphysls of 

long bones typlcally begins In the phalanges and exlends cranlally 
.,. Nutritlonal secondary hyperparathyroidlsm: 

) Deficiency of cak:lum and vitamin D 
.,. Osteophytes 
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Lytle bone lesions: 
./ Healing fractures 
ti' Osteomyelitis: 

»- Infectious process leadlng to causes a mixed area of lys!s and sclerosis, sometimes ·with callus 
formation 

J;> Fungal: German Shepherds commonly due to asperglltosis 

»- Secondary to surgery or open fractures 

.t Neoplastic bone disease: 
), Either primary (most common) or secondary seen as focal leslons of lysis and usually perlostecll 

proliferation 
;.,. Osteosarcoma: Towards to stifle, away from the elbow 

Claulflcatlon of fractures: 
./ According to type of fracture: 

> Patho1oglcaVnon-pathologlcal: 
Pathologlcal fractures are associated with regions of bone weakness - I.e. Lysls secondary to 
neoplasla or nulritlon 

./ According to stability stable/unstable 

./ According to accompanying wound: 
;;. Closed fracture: If there Is associated skin trauma even if not full thickness then manage as an 

open fracture 
;;. Open fracture 

./ According to the extent of bone damage: 
:.. Complete fraclures, Incomplete 

./ According to the direction of the fracture: 
) Transverse, oblique, spiral, commlnuted 

./ According to the location of the fracture: 
;;. Dlaphyseal: Proximal, midshatt and distal thirds 
) Metaphyseal 
) Eplphyseal 
» Physeal fracture: Possible premature growth place closure and bone growth deformity 

) Salter-Harris classlffcatlon of physeal fractures 

./ According to fracture displacement: 
· » Displaced and non•dlsplaced 

Salter-Harris classJflcatlon of physeal fractures: 

./ Type 1: Occurs along phys ls 

./ Type 2: Involves the physls and a small corner of metaphysls attached 

./ Type 3: Involves the physJs then through eplphysls and Into the Joint 

./ Type 4: Involves the physis with both an eplphysls and metaphyseal fragment 

./ Type 5: No dispfacement but with growth plate Is crushed (seen as narrowing) 

Radiology 
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Gastrointestinal contrast study: 

Preparation: 
,1 No food for 24 hours, water Is ok 

./ +/- Enema 2-4 hours before 

Contrast radloaraphv: 

./ Avoid sedative drugs or drugs that affect motility 

Contras! medium: 

,1 Barium sulphate suspension at 6-12 mVkg for physiological distension 
./ Or iodine based preparations It concerned about perforation or may need to go to surgery 

Timing of radiographs: 
,/ Lateral and VD projections: 

Dogs: Cats: 

• Immediate - stomach • Immediate - stomach 
• 20 minutes - slomach and duodenum 
• 35 minutes - stomach, duodenum & 

Jejunum 
• 4 hours - stomach and small Intestine 
• 5 hours - small intestine and colon 
• 24 hours - colon, abnormal residual 

• Gastric outflow obstruction: >60 minules 
• Small intestinal obstruction: >5 hours 

Excretory urogram: 
!deal preparalion: 

• 15 minutes - stomach and duodenum 
• 35 minutes - all small intestine 
• 1 hours - small Intestine and colon 

• Gastric outflow obstruction: >60 minutes 
• Small inteslinal obstruction: >3 hours 

./ No enable complete visualisation of the urinary tract 

./ +I· No food for 24 hours, waler Is ok 
,1 +I· Enema 4 hours before 

Indications: 
./ Determine the patency of the urinary tract - kidneys, ureters, bladder, urethra 

./ Evaluation of renal pathology 
How: 
./ Intravenous injection ol water soluble iodine contrast medium at a dose 01850mg of Iodine per kg: 

> Administer JV as a bolus 
./ Radiograph: 

, Ensure factor settings are optimal before starllng, radlographs are taken In VD 
» Immediately, 2 minutes, 5 minutes, 10 minutes (take a LAT at this stage as well), 15 minutes 

Cyatography: 
Ideal preparation: 
./ No enable complete visuallsatlon of the urinary tract 
./ +I· No food for 24 hours, water Is ok 
.; +I· Enema 2·4 hours before 
Indications: 
.; Assessment of bladder pathology - neoplasia, cystoliths 
How: 
.; Place a urinary catheter and empty the bladder 
./ Types: 

> Positive contrast: 
Administer 3·5ml of water soluble Iodine contrast medium 

> Double contrast: 
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• Infuse 1mV5kg up to 5mls for large dogs of water soluble lod!ne contrast medium 

Move the patient around or manlpulate the bladder to coat the bladder wall 
• Infuse 5·10ml/kg of room air or until bladder feels firm 

./ Radiograph: 
) Immediately, combination of VD, LAT and oblique views 

Retrograde urethrography (males) / Vaglnourethrography (females): 
Ideal preparation: 
./ +/- No food for 24 hours, water is ok 
./ +/· Enema 2-4 hours before 
Indications: 
./ Assessment for urethral pathology- neoplasla, calculi, structures 
How: 
./ Catheterise penis/vulva distal to the site In question 
,/ Hold the prepuce/vulva closed to create a seal rather than inflate the bulb 
./ Infuse 1 ml/kg of saline diluted water-soluble iodine contrast malarial: 

> Alm for a final concentration of 200mg of Iodine par ml 

./ Aadlograph: 

> Immediately combination of VD, LAT and oblfque views 
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Radiology: Evaluating Aadlograph Exposure 

Evaluate the Image blackening 

l 
Image looks good Image too white Image too black 

i i 
Good Jobi Check peripheral blackening 

Periphery Is grey 

l 
Table 1: FIim Is too light 

• Common CSUSH 

» Insufficient technique: Double the mAs 
> · Used wrong technique chart 
> Measured incorrectly 
> X-ray tube height is too high 
), X-ray tube not aligned wilh grid 

• Less common caustJS: Procassor problems 
.>" Developer exhausted 
» Developer diluted 
}> Inadequate developer replenishment 
:,i, Developer temperature too low 
> Processor lfmer malfunction 

• Rare causes 
»- X-ray machine mfscalibration 
> X-ray tube failure 
» X-ray machine llmer malfunctlon 

Factor: 

• Emaciated anfmars 

• Juveniles 

• Pleural effusion 

• Ascltes 

• Obesity 

• Plaster casts 

Periphery is black 

Increase kV 15% 

Table 2: FIim Is too black 

• Common causes: 
;... Excessive technique: 

• J mAs by 50% 
• Decrease kVP by 15% 

~ Double exposure time 
, X-ray tube height is too low 

• Less common causes: Processor problems 
;.. Developer too strong 
;.. Developer temperature too high 
;,.. Processor timer matfunctlon 

• Les, _common causes: Darkroom problems 
, Light fog 
:,... Safety llght maffunct/on 
;;,. X-ray machine time malfunclfon 
;;.. X-ray machine miscalibratlon 

Adjuslmenl: 

• ½imAs 

• ½mAs 

• 1 by 50 to 1'00% mAs 

• f by 50 to 100% mAs 

• Double mAs 

• Double mAs 
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Rectal and Perinea! Disease 
Thia chapter covers: 
,1 Common disease affecting rectum and perinea! area 
./ CtlnJcal signs, common differenllals and diagnostic prlnclples 
./' General treatment principles 

Cllnlcal signs: 
./ Straining to defecate - tenesmus 
,1 Ditflculty defecating • dyschezla 

./ Licking and rubbing perinea! region 
,/ Perinea! swellings 

Differentials: 

,/ Anal gland disorders: 
)> Infection (sacculitls) 

> Abscessatlon 
> Neoplasia (adenocarcinoma) 

./ Constipation: See "Constipation and Tenasmus" 

./ Pelvic canal narrowing: 
> Fracture or neoplasla 

./ Prostatlc disease: See "Prostatlc Disease" 
» Prostatomegaly, prostatlt!s 

,/ Perinea! hernia 
./. Rectal strictures and polyps 

./ Perianal gland adenomas 

Diagnostics: 

./ General physical examination 

./ Abdominal palpation: 

> Constipation, rumbosacrel swelling 
./ Rectal examination:, 

> Rectum swellings on walls, polyps, strictures, hernias 

> Prostalic palpation 
. > Expression of anal gland 

./ Imagery: 

> Aadlology: 

• Pelv!c anatomy and mass lesions 

• Prostatic disease 

• Constipation 
> Ultrasonography: 

• Prosfatlc disease 
Sublumbar lymph nodes (adenocarclnoma) 

» Endoscopy 

Rectal and Perinea! Disease 
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PgrfneaJ diseases: 

AnaJ gland Impaction, saccu)ltls, rupture: 
Pathophysfology:. 
.,, Exact ca.use fs unknown, likely multlfactorial 
./ Dogs, especially small breedS 
.,, Chronic and recurrent Impaction may predispose to impaction and abscessatfon 

Clinical signs: 
./ Scooting, straining, licking the perinea! region 

.,, Perinea/ swell/ng and Inflammation 

./ +I· Discharging sinus 

Diagnosis: 
./ Physlca.l and rectal exam and anal gland expression 
.,, Expression of contents: 

> Purulent or blood discharge Indicates inflammation and Infection 
./ Swollen and painful anal gland+/· discharging sinus 

Treatment: 
./ If contents don't Indicate infection: 

> Expression only: May require frequent expression to reduce the risk of abscessalfon 
./ If contents Indicate Infection but no discharging sinus: 

) Expression, flushing and Infusion of antJbiotic/anti-Jnflammatory preparation Into gland 

». +I- Systemic antibiotics 
> May require frequent expression to reduce the risk of abscessalion 

./ Obvious swellfngthat fs unable to be expressed: 
> Fine needle aspirate, lanclng and flushlng under anaesthesia 
> Flushlng of the duct to ensure patency 

> E-collar 
), Systemic antibiotics and non-steroidal anl!-inflammatories 

./ Chronic reoccurrence: 
> +/· Surgical resection 

Anal gland adenpcarclnoma: 
Pathophyslology: 
./ Highly malignant neoplasfa arising from anal gland 
./ Spreads early to sublumbar lymph nodes, can have extensive metastatic spread at time of diagnosis 
./ Typlcally, older female dogs 
./ Guarded prognosis 
Cllnlcal signs: 
./ Anal sac neoplasia can be small and non-cllnlcal 
./ +I· Tenesmus due lo compression of the colon or urinary tract 
./ Clinical signs of hypercalcaemia due to paraneop/aslic syndrome: 

> Weakness, lethargy, PU/PD, vomiting,+/- diarrhoea, +/· constipation 
./ +I- Palpable mass In dorsocaudal abdomen due to sublumbar lymph node metastasis 
Diagnosis: 
./ Palpation of an unexpresslble anal sac mass 
,.,, Fine needle aspirate and cytology,+/· exclslonal biopsy and hlstopathology 
./ Assessment of metastatic spread: 

;.. Ultrasound of abdomen: Sublumbar lymph nodes, spleen, Hver 
> Aadlographs: Chest 

./ Biochemistry: Assess for hypercalcaemla and renal disease 
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Treatment: 
./ Palliative chemotherapy +/· surgical removal (b""UI reoccurrence is likely) 
./ Treatment of hypercalcaemia, as can cause acute kidney injury 

Pedneal hernias; 
Pathophyslology: 
./ Develops when the muscles of the pelvls weaken and the rectum loses SJJpport and deviates to the· 

side, bladder may prolapse 
./ TypJcally, older entire male dogs 
"' Possibly secondary to straining from proslallc enlargement or chronic colltls 
CJlnlcal signs: 
./ .Swelllng of Iha perinea! region (unilateral or bllateral) 
./ Dyschezia or constipation 

./ Stranguria if bladder has prolapsed 
Diagnosis: 
./ Reclal examination: Palpable deficit ln the supporting structure of the lateral rectal wall 
./ Radlology +/· contrast if concerned about bladder prolapsed 
Treatment: 
./ Surgical correction 

perjanal fistulas; 
Palhophyslology: 
./ Multiple chronic ulcerative lesJons around the anus, can also have draining sinuses 
./ German Shepherds are predisposed 
./ Unknown cause, possibly immune mediated 
./ Long term conlrol ls difficult 
Cllnlcal signs: 
./ Perianal ulcerative lesions and draining sinuses 
./ Tenesmus, dyschezia, constipation 
Diagnosis: 
./ General physical and visualisation of the les!ons 
./ Biopsy and histopatho!ogy and culture and sensitivity 
Treatment: 
./ Nursing: Regular clipping and cleaning of the area 
./ Medical management: 

> lmmunosuppresslon: . .. 
Cyclosporine 5 mglkg BID, when combined with ketoc9nazole 5mg/kg BIO can lower doSe cif 
cyclosporlne 0.5mglkg BID 

• TacroJimus (0.1%) toplcal applicatlon, not as successful as oral cyclosporlne 
> Antibiotics: 

Depends on culture and sensitivity 
Initially broad spectrum: Amoxlclllln clavulanlc acid 25mg/kg PO BID and metronldazole 
10mg/kg PO BID 

./ Dietary management: 
> Faecal softeners 
> +I~ Hypoallergenic diet - worth a try 

./ Surgery 

Rectal and Perinea! Disease 



-• • I 
I 
I • • I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• I 
I 

Pedanal aland tumours: 
Pathophyslology: 

-I' Typically, adenomas/adenocarcinomas arise from modilled sebaceous glands 
,1 Adenomas: 

> Usually older, entire males 
./ Adenocarclnomas: 

> Typically, older females 
» Metastasis to sublumbar lymph nodes 

Cllnlcal signs: 
-I' Adenomas: 

> Firm circumscribed nodules around the anus 
, Perianal pruritus and inflammation 

./ Adenocarclnomas: 

> Invasive thickening and ulceration around the anus 
> Appear like perlanal fJstulae 
> Clinlcal signs of hypercalcaemra due to paraneoplastlc syndrome: 

• Weakness, lethargy, PU/PD, vomiling, +/·diarrhoea,+/· constipation 
Diagnosis: 
.I' Biopsy: Cytology and hlstopathology 
./ Adenocarcfnomas: 

> Ultrasound of abdomen: Assess for metastatic spread 
> Aadlographs: Chest to assess for metastatic spread 
)> Blochemlslry: Assess for hypercalcaemla and renal disease 

Treatment: 
,1 Adenomas: Surgical excision combined w~h castration 
./ Adenocarclnomas: Surgical excision combined with chemotherapy 

Rectal diseases; 

Rectal and anal prolapse: 
Features: 

./ Commonly secondary to repeated tenesmus (see differentlals In previous pages) and recurrent 
diarrhoea 

,/ Most commonly seen in dogs wllh gastrointestinal parasites 
Clfnlcal signs: 
./ Tenesmus and dyschezla 
./ Haematochezia 

./ Everted anus or prolapsed rectal mucosa seen as a red tube mass 
Diagnosis: 
./ Findings on physical and rectal exam 
./ Faecal analysis; Flotation, smears, Giard/a ELIZA 
./ Radiography: 

)> Assess for causes of straining: e.g. Prostatlc disease 
~ Concurrent constipation 

Treatment: 

./ Treatment of the underlying cause e.g. parasites, prostate disease, diarrhoea 

./ Reduction of the prolapsed tissue: 
~ Can use mannitol and glucose solutions to reduce swellfngs 
> Reduce the prolapsed genlly wilh the use of lubricants 
,> Placement of the purse-string suture lhal Js wide enough lo pass soft faeces, keep In place for up 

to a week 
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> Administration of lactulose 1ml/4kg TID to soften and aid in the passage of faeces, for up to a 
month 

./ Surgical removal If the tissue rs non-viable: 
> Last resort 

Other rectal diseases: 

Rectal polyps: 

Features: Cllnlcal signs: 
• Usually benign growths • Tenesmus 

in the rectum • Oyschezla 
• Vary in size and shape • Haemalochezia 

Rectal a:denocarcfnomaa: 

Features: Clinical signs: 
• Narrowing of the rec!al • As above 

lumen 

Rectal stricture: 

Featuraa: Cllnlcal signs: 
• Narrowing of the rectal • As above 

Diagnosis: Tl'8';tment: 
• Physical and rectal exam • Surgical resection 
• Speculum examination of 

the rectum 
• Endoscope 
• Radiography+/· contrast 
• +I· Biopsy and cytology 

and hlslopathology 

Diagnosis: Treatment: 
• As above • Surgical resecUon 

• Plroxlcam 
• Faecal softeners 

. 

Diagnosis: Treatment: 
• As above • Faecal softeners 

. 

lumen • Treatment for underlyln1 
• Secondary to disease 

inflammation, • Balloon dilation 
· neoplasl!c, fungal 

• +/· Surgical reseellon disease 
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Renal Disease· Acute and Chronic 

Thia chapter covers: 
./ Principles of renal disease 
./ Features of acute and chronic renal failure 
./ Causes, features, ctinlcal signs and diagnostic prlnclples 
./ General treatment and management principles 

Renal disease: Lesions in the kidneys 

Stages of renal dysfunction: 
,r Renal Insufficiency: 

:.,. >70% loss of funclfonal mass= Loss of concentrating ability leading to dilute urine 
./ Renal failure: 

,. >80% loss of functional mass "' Loss of ability to excrete wastes leading to azotaemia and dilute 
urine Jn a nonnally hydrated anlmal 

Azotaemla: Elevated concentrations of BUN and creatlnlne 

./ Can be pre•renal, renal (acute or chronic), post renal in origin 
Uraemia: Combination of the presence of azolaemia and clinical signs of lllness 
./ Clinical signs: Lethargy, lnappetance, weight loss, vomitlng, dlanhoea, stomatitls 

Azotaemla: 

Pre,.renal: 
No direct parenchymal damage - unless prolonged 

Causes: Laboratory changes: 
• Due to reduced renal perfusion (moderate to • T BUN and creatlnlne 

severe elevations): • Ollguria 
> Hypovolemla - shock, dehydration, • +/· T PCV and TP 

haemorrhage • USG > 1 OOQ ia DQQ!i: or >) .03§ la Cfil!i 
» Cardiogenlc - reduced perfusion • +/· T Amylase 

• Due to increased protein catabo!lsm (mild • Rapid correction of azotaemia following fluid therapy 
elevations): 
> Necrosis, starvation, Infection, fever 

Renal: 
Direct parenchymal damage 
Acute or chronic {See table below for differentiation) 

Causes: Laboratory changes: 
• Tubular disease: • +I· T BUN and creallnlne 

> Toxins: Common • Polyur!a/Oligurla 
• NSAID's, ACE Inhibitors, Ullum spp., • +/- Metabolic acldos!s (l HC03 production and ! H+ 

antifungals, gentamlcJn, ethylene glycol, excretion) 
grapes, pfgmenturla, hypercalcaemla • t K+ (due to acidosis and l excretion) 
(>3. 7mmoVL) • t Phos 

» Renal lschemla: Common • +/· T Ca+ 
• Hypovolemla, hypotenslon, heart disease • !:.!S:Q 1 OQI! -1.014 h!.!l 2nn ~ < 1 030 io Qgg§ O[ 

• lnterstitlal disease: <1.035 in cats 
> PyetonephrHls (bacterlal e.g. Leptosplrosis) • granular Q~!i!l!i! "" hgll m§d!: of 5!gut!f lnjU!J! 

• G!omerular disease (see T proteinurla): • Protelnurla, calclum oxalate crystals 
> Immune complex deposition due to 

Infections, Immune mediated disease, 
severe Inflammation 
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Post-renal: 

,. 

Failure to remove urine from the body 

Causes: Laboratory changes: 

• Rupture or obs\ruction or ureters, bladder, • t BUN and creatlnine 

[ 
urethra • +/-tK+,lNa+ 

• +I- Large painful bladder • Oligurla, anurla 
• +I- Inability to urinate • USG varies 
• +/- Abdomlnal pain • Uroabdomen: [creatlnine) and [K~] of abdominal flurd 
• +/- Uroabdomen > [creatlnine] and [K+J of serum 

[ Nonna! water Intake: 

./ NOTE: These may Increase depending on activity levels and temperature 

I: 
Dogs: Cata: 

Intake • Daily waler Ingested <60mVkg 
<50mVkg (dry food) 
<10mVkg (wet food) 

l: • Acute veraua chronic renal failure: 

Acute kidney Injury: Chronic renal failure: 

Clinical signs: • Acute onset anorexia and • Chronic anorexia, iethargy, vomiting 
lethargy,+/· vomiting • +I· Small Irregular kidneys 

i: 
{ 

• +I· Palnful kidneys 

Water Intake: • Reduced • Polydfpsla 

Body condition • Good body condition • Poor body condition 
and weight: • No/minimal weight loss (apart • Chronic weight loss 

from dehydration losses) 

Urine production: • Ollguria • Polyurla (with secondary polydlpsla) 

Haematology: • Non-anaemic lo Increased PCV • +/· Anaemia: Non-reg~nerat!ve . 

[ 
Blochemlatry: • Azolaemla {previously normal) • Azotaemfa (previously high) 

• +I· Hyperkafaemia • +/· Hypokalaemla 
• Metabolic acidosis (moderate to • Melabollc acidosis (mild) 

' 
severe) • Hyperphosphataemta 

• Hyperphosphataemla 

(; • Hypercalcaemia 

Urlnalysla: • USG variable: • USG: 1.008 • <1.030 
;;, Pre-renal: > 1.030 • Protelnurfa without Inflammatory 
,> Renal: 1.008 • <1.030 changes . 

• +I· lnflammatlon 

[ • +I· Pathoger:is 
• +f. Casts: Granular casts are a 

hallmark of acute Injury 
• +I· Calcium oxalate crystals with 

[ 
ethylene glycol 

[ 
2041; 
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Acyle kldoe;v lnlury; 
Features: 
..,, Sudden onset failure of the kidneys - leading to inability to filter the blood and excrete wastes 
..,, If the patient has a concurrent disease process that impairs urine concentrating abflity (e.g. 

Hyperadrenocorticism or diabetes inslpidus) then they are at risk of acute kidney Injury 
./ Acute kidney injury may be reversible 
Chronic versus acute kidney Injury: 

./ Acute kidney Injury should not have non-regenerative anaemia, history of loss ol body condition and 
potyuria/polydfpsia 

./ Acute on chronic: Chronic renal disease that has developed signs of uraemia due to condi!Jons that 
promote dehydral!on, once resolution of fluid deficits and azotaemra, manage as per chronic renal 
fallure 

Phases: 
./ Ollgurlc/anurlc: Reduced urine production 

./' Polyurfc: Excessive urine production due lo inability to concentrate - usually during the recovery 
phase 

Cllnlcal signs: 
./ Lethargy, lnappetance, vomiting and diarrhoea +/· blood 

Causes: 
./ See table on previous page 
./ Haemodynamic leadlng to reduced perfusion (ie. primary pre-renal leading to renal): e.g. hypovolemla, 

hypotenslon, heart disease 

> Compounded by pre-exisUng polyuric disorder {e.g. Hyperadrenocortlcism or diabetes Jnslpidus) 

./ Drugs and toxins: NSAID's, ACE inhibitors, Ullum spp., anlifungals, ethylene glycol, grapes, gentamlcfn 

./ HaemoglobJnuria and myoglobJnurla 

./ lnfeclions: e.g. Leptospirosis, ascending or haematogenous bacterial infections 

./ Hypercatcaemla: Severe >3. 7mmoVL 

Treatment: 
./ Treatment of underlying cause: 

> Decontamination if toxic 

> Antibiotics if pyelonephritls 

» Resolullon of obstruction lo urine outflow or urinary tract rupture 

./ Ollgurlc phase: 
> Place urinary catheter 

> Correct fluid perfusion rapfdty, then hydration deficits, acid-base and electrolyte abnormalities: 

• Alm to be normovolemlc and normotenslon wilhin the first hour 

Restore to normal hydration within 6 hours, ff ctinlca!ly hydrated aim to correct al least 5% 
dehydration as less than !his ls clinically undetectable 

Then continue at 1.5 to 3 x maintenance to promote ongoing diuresis and urine output 
>1 mVkg/hr 

Monitor closely for volume overload 

> Correction of hyperkalaemla: see "Fluld Therapy" 

> Correction of acid-base Imbalances: Usually metabolic acidosis, alkalfzing flulds +/· bicarbonate 
therapy see "Fluid Therapy" 

> Monitoring: 

Blood pressure and urine output 

• Aim for minimum urine prOcluclion of 1·2ml/lqy'hr after correcting perfusion, obtaining 
normotension and correcting some of the hydration defects 

o Anurfa: <0.25mVkg/hr, poor prognosis 

o Absolute oliguria: <0,5-1ml/kg/hr 
o Polyuria: >2rnl/kglhr - better prognosis 
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> Promote diuresis: 

lf Inadequate urine output and achieved normovolaemra, normotension, normohydrallon, ·trial a 
10ml/kg IV cryslallold fluid challenge, tf no Improvement In urine output then consider osmotic 
or diuretic therapy · 

• Mannitol 0.25·1g/kg over 10 mlns, If diuresis then continue as a CAI tniglkg/mln, total dally 
dose <2glkg/day. Do not repeat 11 no diuresis In 1 hour 
o Do not administer if dehydrated or overhydrated 

• Furosemide: 
o Cat: 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 obtained 

, Maintain polyuria until regains normal renal functlonality 
> Manage systemic signs of uraemla/azotaemla: 

• Gastroprotectants: 
o Sucralfate 0.5-1gm POTID 
o H2 antagonists: Aanttldlne 2mg/kg SC/IV SID, extend dosage Interval renally excreted 
o Proton pump inhibitors: Omeprazole 1mg/kg IV/PO S10 

Vomtting: NPO untll subsides 
o Metoclopramide 0.2-0.5mg/kg SC/IV/IM TIO 
o Maropitant 1 mg/kg SC SID for <5 days 

o/' Polyurlc phase: 
» IV llulds to maintain normovolaemla: Monitor urine output and matching In's and out's is the most 

effective way 
) Correction of electrolyte and acid-base imbalance 
» Ensure provision of adequate calorie Intake (l dietary protein, t phosphorous and Na+)- specially 

formulated renal diet is best but anything Is better than nothing, may need to place a feeding tub!'° 
) Treatment of underlylng disease 

Chronic renal fallure: 
Pathophyslology: 
o/' Presence of azotaemia and mlnlmally concentrated urjne (<1.030) due to a primary renal pathology that 

has been long standing. Azotaemia Indicates a ·toss of at least BO% functional capacity 
Chronic verves acyte kJdney Injury: 
,.,. Acute kidney injury should not have non-regenerative anaemia, history of loss of body condlllon and 

polyurla/po\ydipsia · · · · 

"' Can have acule exacerbation or chronic renal diseaSe ·acule •On-chronic~ where pre-renal/renarcallses 
exacerbate pre-existing chronic renal disease . ·. 1

• •• • 

History: 

o/' History of polyuria and polydlpsla, loss of body condith:in, vomiting and diarrhoea 
Clinical signs: 
"' Comp6nsated: Progressive loss o(body condition, po!yurla and polydipsla 
./ .Decompensated: Lethargy, lnappetance, anaemia of chronic disease, vomiting and diarrhea~.(+/-

blood), stomalltls, neurological signs 
Causes: 
,.,. Glomerulonephrltls 
,.,. Secondary to acute renal failure 
o/' Infectious disease: Bacterial, viral (e.g. FIP In cats), fungal, rickettsial 
,.,. Metabolic renal disease: Hypercatcaemia, amyl6!~osls, drugs and toxins (grapes, NSAID's, antl-fre.ei.e) 
o/' Tubular disease 
o/' Neoplasla 
o/' Polycystic kidneys and renal dysplasia 
,,r Hypotenslve or hypoperfused states: Circulatory or vascular disease leading to prolonged reduce renal 

perfusion 
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Staging degree of chronic renal failure: 

Combination of fasted plasma creatinlne concentrations, urine specHic gravity and degree of proteinurla 
International Renal Interest Society, 2006 Staging of Chronic Kidney Disease. Web Site:~ 
kidney.com 

Stage and severity: CreaUnlne: 

Treatment: 
./ Goals: 

Stage 1: 
Dog: 

Cat: 

No clinfcal signs but 
minimally concentrated 
urine, proteinurla 

MIid: Stage 2 

Dog: 
Cat 

Moderate: Stage 3 

Dog: 
Cat: 
Severe: Stage 3 

Dog: 
Cat: 

»- Resolve cl!nical signs of uraemia 

~moUL 

<125 

<140 

125·179 
140-249 

180-439 

250·439 

>440 

,400 

}> Elimlnallon of risk factors e.g. urinary tract infections 
}> Correction of fluid and electrolyte deficits 
> Maintenance of electrolytes, vitamins and minerals 
;,. Maintenance of body condition 
> Reduce the progression of renal railure 

./ Diet: 

> Supplying sufficient calories to stop protein calabolism 

mg/di 

<1.4 

<1.6 

1.4·2 
1,6·2.8 

2,1-5 

2.9.S 

>5 

>5 

> Typically, high fat, low protein but high biologlcat value to minimise excess urea production 
> Phosphate restriction to reduce the risk of secondary renal hyperparathyroldism, It is associated 

with progression of renal disease 
> Sodium restriction lo reduce hypertension 
> Supplemenlalfon of omega-3 PUFAs (NOT omega-6) has been shown to have renoprotectlve anll• 

inflammatory properties 
> If hypoalbumlnaemla, weight loss and loss of condl!Jon !hen Increase protein content of diet 

./ Secondary renal hyperparathyroldlsm: 

> Hyperphosphalaemla due to reduced excretion leads to secondary renal hyperparathyroidism. 
Elevated parathyroid hormone reads lo an increase in calcium 

> Hypercarcaemla results In renal osteodystrophy, metabolic carcmcation, dystrophlc calciflcatfon 
> Hypercalcaemla Js a major !actor In 1he progression of the renal failure due lo calciffcation 
;:. Dietary restriction of phosphate: 

Typically, sufficient ln renal diets but may need further supplementation if phosphate levels 
remain persJstentry elevated 
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> Phosphorous binding therapy: 

Aluminium hydroxide 1 OOmg/kg/day or calcium carbonate at 30-70 mg,lkg/day as needed 

lpakltln: Phosphate chelator, only if normocalcaemlc and not on ca!cltriol therapy or calcium 
supplementatlon · 

> Calcitrlol therapy (Vitamin 0): 

Alm to reduce parathyroid hormone levels due to renal hyperparathyroidism 
Begin therapy after resolulion of hypercalcaemla and hyperphosph&.taemla. 

• Dose at 1.5·3µg/kg.fday 
Monitoring ls essential: 
o Calcium, phosphate, parathyroid hormone levets (PTH), biochemistry at 2 weeks, 1 moiith 

then every 2 months 
o If PTH Is persistently high after 1 month of therapy, Increase calcltrio\ dose 

v' Management of hypertension: 
> Stow down progression of renal disease 
;, Mast common cause ol feline hypertension 
:,.. Monitor response to antl·hypertensive treatment every week for one month then every 3 months 
;;,. Dietary sodium reduction 
, Amlodiplne: 

• Calcium channel blocker, drug of choice 

Dose for dogs is 0.1mg/kg/day and dose for cats is 0.7 - 1.2 mgfcat/day 
Average reduction appro)(lmately 40-SOmmHg 
MUST monitor electrolytes as can get hypokalaemia 

:.> ACE inhibitors: 

E.g. Benazepril 0.5·1,0mg/kg PO SID 
• Only mild reduction In blood pressure approximately 5-15mmHg 

• Can combine with calcium channel blocker treatment (amlodlplne) 
./ Hypokalaemla: 

, Potassium loss is common In cats, can cause myopathy and weakness 
, Typically, renal diets have been !;iUpplemented with potassium but further supplementatlon ls 

sometimes required 
, Supplemented with potassium gluconate 3·5mEq/day PO SID-BID or potassium citrate 

./ Metabolic acldOsls: 
;,. Renal diets are usually supplemented with enough bicarbonate or bicarbonate pr8cursors to 

maintain acld·base balance . ,· . . . ,· 
;.. +I- Supplement with sodium bicarbonate at 10mg/kg PO BID or potassium citrate at 50mg/kg, PP 

BIO 
./ Gastrointestinal ulceration and vomiting: 

:;,. Gastric protectants: 

H2 antagonist e.g. ranilidlne 2mg/kg BID·TID 
Proton pump Inhibitors e.g. omeprazole 1mg/kg Sip 

• Sucralfate0.5-1gm/kg POTID 
}> Antiemetlc: 

• Metoclopramide 0.2-0.5mg/kg TID 
Maropitant 1 mg/kg SID 

./ Protelnurla: 
, Treatment is recommended where UPC Is >0.5 
}> ACE Inhibitor: e.g. Benazeprll 0.5-1.0mg/Kg PO SID, not If dehydrated or azotaemlc 
).;- Omega-3-fatty acid supplementation 
}> Urinary Joss of antHhrombin Ill can increase risk of thromboembollsm: 

Aspirin 0.5mg/kg PO SID a platelet Inhibitor, can reduce the risk of thromboembolism 
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.,,,, Anaemia of chronic disease: 

> Non-regenerative, characteristically a norrnochromlc, normocytJc anaemia 
» +/- Vitamin B12 (coba1amin), worth a try 

)> Blood transfusion but only temporary solut!on, usually no clinical signs of anaemia due to chronicity 

Monitoring: 
./ Body weight 
./ Blood pressure and proteinurla 
./ PCV/TP 

"' Urea and creatlnina 
"' Potassium and phosphorus levels 

Pathophyslology: 
Pyelonephrltls: 

./ Inflammation of the renal pelvis and parenchyma due lo bacterial infection 

./ · Most commonly due to ascending Infection rather than haematogenous spread 

./ Usually requires an lmmunosuppresslve disease process or predisposing factors e.g. Ectopic ureters, 
Cushlng's or steroid administration, dllule urine, urine retention, dlabeles mellitus, renal failure, uroliths, 
urinary tract neoplasla 

Clinical signs: 
./ Presentation varies 

.,,. +!- Signs of lower urinary tract Inflammation such as dysuria, strangurla, haematurla 

.,,. Acute: 

> Systemically Ill, lumbar or caudal abdominal pain (kidney pain), pyrexia, vomiting and inappetance 
.,,. Chronic; 

> History of polyurla and polydipsla, weight loss, lethargy 
Diagnostics: 
.,,. Normal diagnostics do not rule out pyelonephritls 
.,,. Biochemistry: 

, +/· Azotaemla, +/· hyperphosphataemia due to renal failure, metabolic acidosis 
./ Haematology: 

, +/- Leucocytosis but often normal 
.,,. Urinalysis: 

> Absence of pathology on urinalysis does not rule out pyelonephrltis 
> Mlnlmally concentrated or lsothenuric urine with bacteriurfa, pyuria, haematurla, protelnurla, 

granular casts 
> Send sample for culture and sensitivity 

.,,. Ultrasound: 

;. Hyperecholc renal corlex, Increased kidney size, poor cortfcomeduftary dis!Jnction, dllated renal 
pelvls 

Treatment: 
./ IV fluids: 

> Correction of fluid deficits, electrolytes 
> Resolution of azotaemla 

.,,. Antibiotics: 

li> IV broad spectrum antibiotics followed with oral antibiotics for up to 8 weeks 
) Perform a culture and sensitivity after first week to assess response the management, !hen 1 and 4 

weeks after antibiotics to determine resolulfon 
,/ Management of the underlying or predisposing disease 
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Reproductive Organ Disease 

This chapter covers: 

./ General Information on pregnancy duration, modes of detection 
v Oulllnes stages of parturition 
., Palhophyslology of uterine Inertia and dystocla and the Indications for lnteivention 
.I' Information on pregnancy hypocalcaemfa (ec1ampsla), pyometron, mastitls; post-partum metritls 

. 

Dog: Cat: 

Onset of oestrus: • Small breed dogs and cats: 5·10 • 5-9months 
months 

• Large breeds 14·24 months old 

Pro--oestrua: • Behavioural: • Behavioural: 
> Attracted to males but will not > Increased affectionate behaviour, 

stand vocatislng, rolUng, tail raising 
• Physical: > Males are attracted to them 
> Vulva! swelling and vaglnal • Physical: 

bleeding > No e!demal physical changes 

• Average 9 days (2·25 days) • Average 2 days'(2-3 days) 

Outrua: • Behavioural: • Behavioural: 
) Attracted to males and wUI sland > Increased vocalislng, roltlng, 

resllessness, tall and back rarsrn, 

• Physical: > Increased male seeking 

) Vutval swollen and thickened behaviours (trying to go outside) 

> Reduced bleeding - blood to > WIii stand tor males 

straw coloured • Physical: 
> No external physical changes 

• SpOntaneous ovulators: 
) Average 9 days (3 - 20) • Induced ovulators: 

> Average 4 days (if mated) 
> Average 10 days (If not mat~d) 

GestaUon period: 
' 

• 63 days from ovulatlon • 65 days +/- 4 days 
• 57 days from day 1 of dioastrous_ 

lnteroestrus Interval: • 5- 10 months • 1 week to 5 months , 
If not bred • Cat can br~ad as early as a week 

after parturition 

• Detecting pregnancy: 

Method: Day from, owlatlon: 

• Ultrasound 18-24 

• Palpation 21 • 32 

• Radlographs >40 

• Auscullat!on >55 
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Stages of parturition: 

Stage 1: 
,1 Onset of ulerine contractions and dltatlon of the cervix 
,I' Changes in behaviour such as restlessness, panting, shivering, hiding 
,I' Canine: Approximately 6 to 12 hours 
,I' Feline: 6 to 24 hours • 

Stage 2: 
./ Release of amniollc fluid, abdomin~I contractions, dellvery of puppies/kittens 

../ Canine: Approximately 3 - 6 hours but up to12 hours 

./ Feline: Usually within 6 hours but can take up lo 24 hours 

Stage 3: 
./ Passage ol all of the placanla, usually <15 minutes after each puppy/kitten 

~ 
Pathogenesis: 
,.,, Functional dyslocla or uterine Inertia: 

:,. Primary: 
• Lack of uterine contractions at the end of gestalion, >24 hours after drop In rectal temperature 

(<37.2"C) 
Large litter: Stretching the uterine muscles 

One or few foetuses 
:,. Secondary: 

• Lack of uterine contractions due to dilflculVprotracted parturition 

Large litters, females of poor body condltion 
,/ Obstrucllve dystocia: 

i,>o lnabllity to deliver foetus due to either foetal oversize or maternal pelvic canal narrowing 

Diagnosis: 
,1 Complete history: length of gestation, previous dystocia, progression of parturition 

,1 Full general physical examination 
,1 Palpation ol the birth canal 

? Ferguson re/lex via palpation of the dorsal vaginal vault, It is neuroendocrlne reflex that Induces 
contraction. lf absent, then medical management Is unlikely to be successful 

./ Bloods: PCV and TP, blood glucose, calcium (ionised best), urea,+/· progesterone levels (<2.0ng/ml) 

,1 Aadiographs: 
»- Foetal number, size, position and pelvis conformation 
> Foetal death > 12 hours If gas present, bending of spine and overlap of bones 

"' Ultrasound: 
> Assess foetal vlabllity 
} Foetal heart rate: 

Canine: Normal= 180. 220bpm, if <160bpm require immediate Intervention 
Fellne: Normal = >220bpm, If <1 BObpm require immediate Intervention 

Intervention Is required when: 
,1 Evidence of foetal distress I.e. Depressed heart rates 
,1 Sudden lethargy In bitch/queen 
"' II had dystocla previously OR If radlographs Indicate obstructive dystocla 
,I' >2 hours since start of stage 2 wllhout delivery of neonate (>2 hours decreases rates of survival) 
,1 ;:,, 1 hours betwean delivery of neonates with active labour 
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Surgical Intervention I.e. caesarean section la required when: 
./ Previous history of dystocla or breeds prone to dystocfa 
./ Dystocfa of any reason with >5 pups remaining 
./ Any evidence of obstrucllve dystocla: Foetal overslze/ma1posllion, birth canal obstr4ct!on 
./ Unresponsive uterine inertia 
,/ Syslemlcally ill bitch/queen 
,/ 20 minutes of intense labour without delivering a neonate 
"' 10 minutes of Intense labour with a neonate present in the birth canal 
./ Fresh blood from vagina for more than 10 minutes (possible uterine rupture) 
./ Purulent discharge from vulva 
,/ >30 minutes after green discharge noted without neonate produced 

Medical management: 

./ Only if bitch/queen is healthy (normal blood glucose and calcium), no obstructive dystocla/foetal 
abnormalities, cervix Is dilated, no foetal slress (evident as low heart rates) and non-protracted 
parturition: 
), Physlcal activity 
> Sllmulatlon of the dorsal vag!nal vault: 

Ferguson reflex via palpation of the dorsal vaginal va·utt, It Is neuroendocrine reflex that 
Induces contraction. If absent, then medical management Is unlikely IQ be successful. 

> Oxytocin 0.25- 3 IU SC/IM can repeat every 30-60 minutes: 

• If no puppy after 2 injections, then caesarean section 
Increases frequency of contractions 

> Calcium and/or glucose (n blood concentrations Indicate): 

Calc!um gluconate 10% 0.2ml/kg slow IV (whllst auscultatlng chest - stop if bradycardla, 
dyslTiythmla): 
o Increases strength of contractions 
Glucose 50% 0.5-1 ml/kg IV dlluled with salfne slow 

)o Oxygen therapy: 

• Advised to reduce the risk of foetal hypoxia 

Partially delivered foetus: 

" Attempts to manually remove the foetus lodged ln the birth canal can be attem_pted only if the 
bitch/queen Is In good health, parturition is not protracted, no foetal oversize 

" Surgery Is Indicated If not successful within 20 mJnutps 
" Lubricant, fingers best (no Instruments unless dead), pull on body not limbs; pull gently ventrally · 

Caesarean secUon: 

" Consult a surgery textbook for more Jnformallon: 
> Avoid pre-operative sedation and pain relief - give after removal of the pups but before wake up . 

" Puppy care: 
}lo' Oxygen and warmth, vigorous rubbing, suction of oral and respiratory secretions 
> Respiratory support: Intubation or masked positive pressure ventllatlon, 26g needle Into ha~al 

philtrum (acupressure point) 
), Cardiovascular stimuli: 1 drop of 1 :10,000 adrenallne under tongue, cardiac compressions 
> Reversal of op lo Ids: Naloxone 1 drop under tongue· 
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puerperal tetanv teciarooslal; 
Pathogenesis: 
./ Most often In small breeds of dog and less commonly in the larger breeds and the cat 
./ Sometimes before parturition but usually during laclallon 
./ Rapid onset and clinical course: 

io" Early signs: Restlessness, paf'\llng and nervousness, B-12 hours later can progress to ataxia, 
trembling, muscular tetany and seizures 

> Hyperthermia (>40°C): Due to increased muscular acllvlty 
Diagnostics: 

./ History and signalmen! 
,/ Serum calcium or ionised calcium (best) 
Treatment: 
./ Acute therapy: 

}a- Slow IV calcium gluconate 10% 0.5-1 ml/kg diluted administer slow IV 
> Cessation of tetanlc spasms and Improvement In other signs occurring within 15 minutes: 
:,,. Monitor heart rate with ECG and avoid ventricular fibrillallon and cardiac arrest 

./ Maintenance therapy: Oral Calcium supplementation until all milk produclion ceases 

./ Suckllng puppies: Weaned if mature enough otherwise OR fed milk substitute/fostered 
Prevention: 
./ Feed a good quality, balanced diet (e.g. Puppy or kitten food) with a Ca+/P+ ratio of 1:1 or less that 

provides the required (but not excessive) amount of calcium during gestation 

pyometron; 
Pathophyalology: 

./ Accumulat!on of purulent exudates within the uterus, usually due to infection of the uterus secondary lo 
cystic endometrlal hyperplasia 

./ Occurs during dioestrus when progesterone stimulates endometrial growth and glandular secretion 
after being primed by oestrogen 

./ Usually have concurrent urinary tract infections 

./ Bacterlai Infection ls usually due an ascending E. coll, streptococcus, staphylococcus 

./ Typlcally occurs In middle aged, after repeated heals without pregnancy 

./ Occurs typ!cally within 3 months of last oestrus 

./ Can be an open or closed pyometron 

./ Non-Infectious mucometra can also occur (but usually does not have left•shitt neutrophllla) 
Cllnlcal signs: 
./ Signs of systemic Illness: Lethargy, lnappetance, pyrexla, vomiting,+/- PU/PD 
./ +I- Vaginal discharge (depends JI cervix is open or closed), purulent+/· blood 
Dlagnostlca: 
./ History and timing since last oestrus 
./ Not pregnant 
./ Haematology: 

> Increased number ol band neutrophlls (>20% Is highly speciffo indicator) 
./ Biochemistry: 

l> +/· Azotaemla, hyperprotelnaemla and hyperglobulinaamla 
./ Imagery: 

> Aadiographs: Enlarged uterus (not usually see) 
> Ultrasound: Fluld fllled uterus, lack of pregnancy 

Treatment: 
./ Considerations: 

> Does the owner want to breed? 
» Is It an open or closed pyomatron? 

./ Stabilise systemically: 
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» IV llulds; Correction of perfusion, hydration and electrolyte abnormalilles 
> IV antibiotics: Cephalothln 22mg.tkg IV TlD,· enrofloxacln 5mg/kg IV SID 

./ Surgical: 

), Ovarlohysterectomy, treatment of choice as tt Is a progressive disease 
./ Medical: 

> Not recommended due to risks of sepllcaemla and death 
> Anecdotal reports of uterine catheter placement and repeated uterine lavage with sterile sailne 

have Increased success rates of medical management · · 
;i. With open cervix a suggested protocol: 

Antiprogeslerone: Ag1epristone10mg/kg SC on day 1, 2 and 7 
o Can help dilate closed cervix if so usually within 40 hours 

and 

Antibiotics: Amoxlcilt!n-clavulanlc acid 20mWl<.g PO BID and enroftoxacln 5mg/kg PO SID 
and 

• Cloprostenol 11,19/k.g SC day 3 and 8 
o Synthetic prostaglandin analogue causes luteolysls (reduce progesterone concentratlon) 

and cause contraction of the myometrlum 

Masuul.i 
Pathophyalology: 

"' Bacteria most commonly cultured are E. Coli, Staphylococcl, ~-haemolytic streplococci 
"' Usually affects bitches during the post-partum period, less commonly affecting queens 
./ Caused by trauma, Infection up teat canal, haemalologica1 spread 
"' Can be localised affecting only one gland or diffuse affecting more than one 
"' Severe mastitls can be life threatening, leading to sepsis and septic shock and gland necrosis 
./ Rule out mammary adenocarclnoma 
Cllnlcal sign•: 
./ PaJnful warm and swollen/ firm mammary glands 
"' Normal to purulent or blood tinged purulent discharge 
./ Systemic signs Include: Pyrexia, lethargy and anorexia 
./ +/· Abscessed and necrotic gland tissue 
Olagnostlca: .,, 

Sample of milk: ' 
> Culture and sensitivity 

Jol' Cytology: Presence of extracellular and lntracellUlar bacteria 
,.. pH: 

• For acidic milk use weak base antibiotics: Cllndamycin. erythromycln 
For alkallne milk use weak acids: Cephalothh, amoxlclllln, amoxlcillln clavulanlc acid 

• Eilher: Enrofloxacln (but avoid if nursing) 
./ Haematology: Inflammatory Jeukogram with left-shift, dehydration 
./ ~lochemistry: Secondary organ dysfunction e.g. azotElemra· 
Treatment: .,, 

Stop puppies and kittens suckling if: 
> Severe lnflammatron, abscessatlon 
> Manual teat expression every 4 hours if they are reinoved 

./ Pain relief 

./ Supportive: 

> Alternating warm and cold compressors In between expressions 
./ IV fluids: 

> Correct hydration and perfusion deficits and electrolytes 
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./ Antibiotics: 
, Emplrlcal therapy: 

Based on mild pH (see above) 
Cephatothln, amoxicillfn, trlmelhoprim sulfa, clindamycln, erythromycln, enrofloxacln (only If not 
nursing 

, Based on culture and senslllvftY 
> II still nursing, avoid tetracyclines or fluoroquinolones 

./ Severe abscessated or gangrenous maslitis: 
}> Surgical debridement 

./ Chronic mastitls: 
) Require antlblotics that are highly lipophit!c and based on culture and sensitivity as antibiotic 

penetration will be reduced with the presence of active inflammation 

p911partum metrll's; 
Pathophyslology: 
., Usually develops In the Immediate postpartum period i.e. within a week. 
./ Generally due to ascending Infection • most commonly cultured are E. Coll, Staphylococcus, 

Streptococci, Kfebsiella 
./ Pathogenesis is Incompletely understood, normally bacterial contamination Is eliminated during uterine 

involution 
,1 Increased risk if dystocla or relained foetal membranes or tissues 
./ Can become systemfcally ill due lo seplfcaemia or endotoxemla 

Cllnlcal signs: 
./ Systemic signs: Pyrexla, lethargy and inappetance 
./ Polyurla and polydlpsia 
./ Vaginal discharge Is different lo Jochla - purulent, odourus, blood tinged 
./ +./- Abdominal pain and palpable uterine enlargement 

Dlagno1Uca: 
./ Culture and sensitivity of a dlrect uterine sample Is best or a sample as close to the cervix as possible 
./ Cytology: Degenerate neutrophils with extracellular and intracellular bacteria 
./ Haematology: Inflammatory leukogram with left-shift, dehydration 
./ Biochemistry: Secondary organ dysfunclion e.g. azotaemra 
./ Urlnalysls: Cystocentesls best, +t- lsolhenurla, baclerluria 
./ Imagery: 

; Radiography: Assess for retained foetuses 
) Ultrasound: Echogen!c material may Indicate foetal remnants 

Treatment: 
./ Pain relief 
./ IVllulds: 

) Correcl hydration and perfusion deficits and eleclrolytes abnormalltles 
./ Antibiotics: 

) Bacterlcldal antibiotics: Amoxlclllln-clavulanic acid 25mg/kg SC/PO, cephalothln 22mg/kg IV TIO, 
enrofloxacln Smg/kg IV SJD (avoid if nursing) 

./ Supportive care for the neonates 

./ Medlcal management: 
> Usually considered if want to future breed and also to avoid lnlerrupllng neonate nursing 
) Uterine contraction: 

Prostaglandin F2a 10·40ug/kg TID !or 3 • 5 days or until uterine evacuation, slart low dose and 
Increase over a couple days 

• Causes luteolysls (reduce progeslerone concentration} and cause conlracllon of the 
myometrium 
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» Uterine catheter placement and repeated uterine lavage with sterile saline have Increased succt!fss 
rates of medical management 

-.I' Surgical management: 
> Ovariohysterectomy: lf systemlca11y Ill, not responding to medical management and not Intending 

future breeding · 

Reproductive Organ Disease 



Respiratory Disease 
This chapter covers: 
./ Differentiation between respiratory patterns to help localise disease process 
./ General diagnostic Prlnclples 
./ Commonly seen respiratory disease: Features, clinical signs, diagnostic and treatment prfnclptes 
See "Nasal and Naaopha,yngeal Dlseas'e" for upper respiratory tract disease 

pyspQOUi 
Presentation: 
,/ Dogs: Sitting or standing (unable to lay down) with neck extended and open mouth breathing 
., cats: Sternal recumbency with elbows abducted and abdominal effort to assist with Inspiration 
./ Characterlsed according to: 

; Phase: lnspiratory or expiratory 
; Type of accompanying noise: Strider, stertor, wheeze, crackles 
)>- Respiratory rate 
)- Pattern of excursion: Reslrlcfive versus obstructive 
j;> Heart rate; Sinus arrhythmia usually Indicates primary respiratory disease not cardiac disease 

History: 
./ Duration and severity 
./ coughing, sneezing, tachypnoea, nasal discharge 
.I' Recent medications 
Diagnostics: 
./ Auscultation al chest and heart, lry to assess for heart mum1urs, gallop rhythms, arrhythmias etc • 
./ SP02 
./ Blood gas: 

> Best if arterial blood sample 
> Assess pulmonary function, degree of oxygenation and adequacy of ventilation 

./ Imagery: 
> RadlographS: a views, Jnspiratory views 
> Ffuoroscopy: If suspecting dynamic airway disease 
.> Ultrasound: If lesion is near the chest wall/mediastlnal 

./ scoping: 
>' Treacheobronchoscope: To vfsualise airways and to collect fluid samples 

./ Airway fluid samptlng: 
> Bronchoalveolar lavage (best periom,ed with scoping) and transtracheal wash 
> Cytology, culture, PCR 

./ Fine needle aspirates and swabs: 
.> Cytology, culture, PCA 

Emergency assessment _and etablllsatlon: 
./ Assessment of respiratory pattern 
./ Auscultation of chest and heart, try to assess for heart mum,urs, gallop rhythms, arrhythmias etc • 
./ SP02 
./ Oxygen therapy: Severely dyspnoefc paUents may require caged oxygen therapy to settle 
./ Sedation: 

> Butorphanol 0.1-o.amg/kg IV/IM 
> Acepromazlne 0.01 ·0.0Smg/kg IV/IM/SC (lower dose IV/lM) if certain that respiratory distress Is not 

due to cardiac disease 
./ IV catheter placement 
./ +I· Cooling, emergency fntubalfon and ventllallon 

Respiratory Disease 219 



\ Type of Respiratory Pattern \ 

------- -------- . 
Rapid and shallow breathing I Prolonged breathing p~ase J 

r: 
.· I 

,I, J. I Restrtct1ve1 I Obstructlv•• I • Rapid and shallow breathing • Prolonged breathing phase 

r: 
.I. l .I. 

DH:tt:l•td !:![&•Jbl!!B Aulllf:11! SOM:l]dll 
s9unds1 A!!•cult11tabl1J • Stertor 

• lnsplratory dyspnoea .HY.!!!W • Stridor 

[; 
• Pleural space disease J. 

lnsgl[!!Oa Wllfl Ste[l2!] 
• Snoring 
• lnsplratory dyspl'loea 

u lnc[§:asell ln••tbloa 
soundsJ • EJS!£!!hor1cl1t: dlaus1i 

• Can be both inspiratory and > Nasal cavity and 

expiratory dyspnoea when naaopharynx 
severe 

• Pulmonary parenchymal l!J:!Rlmtoa: with 1trldon 

disease; • High pitched wheeze or gasp 
• lnsplratory dyspnoea 

[] • E!!r11b91lU!l!i! d(!!H!i 
Reduced excurslon11 ) Larynx and cervical 

• Normal breathing sounds but tracheal disease 
reduced ipsplratory excursions 

[; • Neuromuscular weakn•ss ~E!:l[!!toa with ma~d raU:1 
• Chest wall disease/diaphragm • Rapid expiratory dyspnoea .. 

disease • +J. Wheezing 

•~-Cough 

[] • l!:!f!!!thor111::!c dl111se; 
> lntrathoraclc trachea and bronchi 
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• 
Reab:JcUve pattern and dlse,-u: 

• Due lo reabicUon of lung expansion: 
)> lnsplratory dyapnoea usually rapid and shallow 

Disease: DHferentlals: Diagnosis: 

Pleural space disease: • Pleural effusion • Aadfographs 

• !1m:1!rnlQ!l'. ta~l)~DQH • Pneumo!horax • Thoracentesis (cytology and culture) 

• Redyce~ !;!real!] SO!,l!]d§ • Pleu_ral mass 
• Diaphragmatic hernia 

• Reduced sounds dorsally: 
Ji> Pneumothorax 

• Reduced sounds ventrally: 
li> Pleural effusion 

Pulmonary parenchymal • Pulmonary oedema • Radlographs 
disease: • Pneumonia • BAL (cytology, culture and sensitivity) 
• Jn112Jr§IO!j 1ac!)~no!;!:g ," Aspiration • Haematology and biochemistry 
• +l· E~i;i:ira1Qot: If Hier11: > VJral 
• lng[eas~ !;!re§1b S!2!JOd!l > Bacterial 

> Fungal 
• Pulmonary fibrosis 
• Neoplasra 
• Inflammatory: 
> Allergic 
Ji> Pulmonary inllltratlon 

with eosfnophils (PIE) 
• Parasitic: 
> Lungworm, heartworm 

Neuromuscular weakness: • Tick paralysis • Snake venom detection kit 

• ~g[ll§l !;!r,ath!D9 §Oungs • Snake envenomation • Search for paralysis tlck 

• R@d!l121.td in!!gl~IQO'. • Botulism 
excursions • Neuromuscular disease. 

polyradJculoneuriUs 

Chest wall disease or • Trauma • Aadlographs +/· conlrast 
diaphragm disease: • Neoplasla 

• Diaphragmatic hernia 
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n Ob1tructlva eattem and s!lmsea: 
• Due to afrway obstruction: J • Extrathoraclc: ., 

lai12lmJ2D! d~llDQll i!.Od mild tn21:!n1n9f1:1 ,<4!:i t!rH.U:iri llfil'. mlm!l!ll ,, 
·./ ., 

Strfdor: .. . ,· 
> High pitched wheezy/gasping sound during Inspiration ,-: 

> Typically originates from larynx • ., S1ertor. ' 
> Snoring 

> Typically orlginatlng from nasal, nasopharyngeal region 

• lntrathoraclc: ., 
gis121r.11or:x ~(Ulggg liO~ tiu;b~DQH Witt! :tlbHU ',·, ., Prolonged expiration and Increased expiratory effort 

Dlaoeise: Dtfferentlal,: Ofagnoal1: . 
Nasal cavity and • Brachycephallc airway syndrome • Examination of the nasal cavity 
naaopharynx: • Foreign body • Radlographs 

• Fungal Infection • Scoping+/· biopsy 

[J 
• la!z12lrot2CY: ob§llmc!lv§ • Inflammatory • Nasal and nasopharynx flush 

d:i§:12noe1 ~jth §tertor • Neoptasia • CT 
• Rhinitis 

Sae "Nasal and • Nasopharyngeal polyps 
Nasopharyngeal Disease" • Stenosls 

[] Larynx and cervical trach9al • Laryngeal disease: • Examination of laryngeal function 
c;Usease: > Stenos!s under lfght anaesthesia , Inflammation • Aadlographs 

• lmu1imt2rY ot!iHcuc11~ ) Paralysls • Scoping +/· biopsy 

[] 
dY.§'2noe§ with §:![iQor ) Foreign body • Fluoroscopy 

• +/· Coughing }> Neoplasla 
• Tracheal disease: 

' > Collapse (goose honk cough) 

[J 
See below for infomiallon on > Neoptasla 
tracheal collapse and laryngeal ,. Foreign body 
paralysls , HypoplasJa 

> Compression (extralumfnal) 
Jo> Parasitic disease: Filaroldes 

[] 
spp, Cap/I/aria spp. 

lntrathoraclc trachea and • Tracheal disease: • Aadiographs 
bronchi: ) Collapse (goose honk cough). • Scoping +/- biopsy 

> Neoptasla • Transtracheal wash or 

ll 
• e[QIQ!]geg Qb§ltucti~e > Foreign body bronchoatveolar lavage 

. 

§:!mlrntlon !i!nd ioccegsed > Hypoptasla 
§:XPlra!ory effort >' Compression (extra!umlnal) 

• +/· Coughing > Parasitic disease: Filaroldes 
spp, Cap/Ilaria spp. 

I; 
See below for lnfomiation on • Bronchlal disease: 
tracheal collapse, canine > Canine chronic bronchitis 
chronic bronchitis and feline , Feline bronchial disease 
bronchlal disease > Parasitic disease: Lungworm 

and heartworm 
;.. Infectious bronchitis 
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Selected respfratory diseases; 

See also "Nasal and Nasopharyngeal Disease" for: 
.,, Sneezing 

.,, Reverse sneellng 

.,, Nasal discharge 

.,, Eplstaxla 

Acute respiratory distress; 
.,, Assessment of respiratory pattern 

.,, Auscultation of chest and heart, try to assess for heart murmurs, gallop rhythms, arrhythmias etc • 

.,, SP02 

.,, Oxygen therapy: Severely dyspnoelc patients may require caged oxygen therapy to settle 

.,, Sedation: 

}> Butorphanol O. 1-0.3mg/kg IV/lM 

). Acepromazine 0.01-0.0Smg/kg IV/IM/SC (lower dose IV/IM) If certain that respiratory distress Is not 
due to cardiac disease 

.,, IV catheter placement 

.,, +I· Cooling, emergency intubation and ventilation 

Haemoptysls: 

Features: 
.,, Coughing up blood 
Causes: 
.,, Coagulopathy 
.,, Pulmonary contusions 
.,, Congestive heart failure 
.,, Heartworm disease 
.,, Neoplasla 
.,, Pneumonia 
.,, Thromboembollsm 
.,, Hypertension 
Diagnostics: 
.,, Radiographs: 

> 3 views: lnspiratory views 

> Tracheal narrowing due to swelling of the dorsal tracheal membrane can be seen with 
coagutopathy 

.,, See "Coagulopathy" to assess for coagulation disorder 
> ACT, APTT, PT, platelet counts 

.,, CBC and biochemistry 

.,, Heartworm testing, see "Parasitic Disease" 

.,, Bronchoalveo!ar lavage: 
}> After rutlng out coagulation disorder 
J>- Cytology, culture and sensllivity, PCR 

.,, Echocardlogram: If suspect cardiac disease 
Treatment: 
./ Treatment of underlying disease 
.,, See "Coagulopathy" for coagulopathic diseases 
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BraehvceebaUc airway syndrome: 
Pathophyslology: 
./ Syndrome of upper airway obstruction caused by a number of airway changes can these Include: 

» Stenosls of the nares, soft patale elongatlon, eversfon of the laryngeal saccules, laryngeal 
collapses, and hypop!astic trachea {Engllsh Bulldogs) · 

./ Narrowing of the airways reads to a self·perpetuallng cycle of Increased airway turbulence leading to 
further Inflammation and then airway narrowing 

Cllnlcal signs: 
./' Obstructive inspJratory dyspnoea with stertor 
./ Respiratory distress with open mouth breathing 
./' Reduce exercise Intolerance 
Diagnostics: 
./ Signalmen! and clinical signs 
.,, Visuatlsallon of the pharynx and larynx under tight anaesthesia 
.t' +I· Aadlographs of neck and thorax 
Treatment: 
,.,. Acute stabilisation: 

> SP02 and oxygen therapy 
ll> Sedation: 

Butorphanol 0.1 ·0.3mg/kg IM/IV or methadone 0.3mg SC/IM - anxlolytlc and antltusslve effects 
• Acepromazine 0.01 ·0.D3mg/kg IV/IM Jf certain that respiratory distress Is not due to cardiac 

disease 
ll> +/· Intubation 

./ Medlcal management: 
ll> Anll·lnllammatories: 

• Initially dexamethasone 0.2mg/kg 1V then long term prednlsolone O.Smg/kg PO BID for 2 
weeks then taper, then Inhaled antHnflammatories 

> Strict rest in a cool environment 
./ Surgical management: 

> No treatment for hypoplastlc trachea 
> Emergency tracheostomy 
J;>. Surgical correction of upper airway abnormalities: 

• Widening pf nares, trimming of elongated soft palate and removal or laryngeal saccules 
> Surgery Is best performed when symptoms are mild 

1i:1tectlgus tracheobronchltls aka Kennel cough: 
Pathophyslology: 
./ Commonly caused by Bordetella bronch/septlca and/or paralnfluenza virus lnfecllon 
./ Extremely Infectious, d!rect contact with respiratory secretions and fomltes are the main method ·61 

spread 
./ Typically, history of taken to kennels, vet cl!nlc, dog park 
./ Cats can get Bordetel/a Infection from dogs 
./ Incubation can be up to a week 
..; Cllnlcal signs are exacerbated by panting, exercise and excHement 
Cllnlcal signs: 
./ Acute onset paroxysmal harsh hacking cough, often followed by retching and gagging, often productive 

(white froth) 
..; Cough can be stlmulaled by pinching the trachea 
./ Typically, systemically well 
./ Can lead to systemic illness if Borde/a/fa pnetJmonla occurs 

Respiratory Disease 



Diagnostics: 
./ Combination of history and cllnical signs 
./ lf systemically Ill, older, heart disease then radlographs +/- bronchoalveolar lavage 
Treatment: 
./ Can take about 2 weeks to resolve unless Bordetella bronchopneumonJa occurs 
./ Isolation of affect animals 
./ Infected anlmal shed the parafnfluenza virus for up to two weeks, and the Bordetella bacteria for up to 

a month 
./ Antibiotics: 

) Nol proven to attar out come 
> Ooxycycllne 5mg/kg PO BID or amoxlclllln clavu1anic acid 20mg/kg PO BID for 4 weeks 
) Anlttusslves e.g. Codeine 0.5mglkg PO T10 or tramadol 2-4mg/kg PO BID-TIO 

• Avoid cough suppressants ii Ill and suspect bronchopneumonla 

Tracheal collapse; 
Pathophyalology: 
./ Disease of small breed middle aged to older dogs 
./ Can affect different areas of the trachea, extrathoracic, thoracic Inlet, lntrathoraclc regions and also the 

bronchi: 
> Extrathoraclc regions "' lnspiralory obslructlve dyspnoea 
> lntrathoraclc region and bronchi = expiratory obslructive dyspnoea 

./ Caused by a weakening ol the tracheal cartilages, suspecled to be caused by a reduc.1ion in the 
gtycosamJnoglycan content of the cartilage rings, leading to a loss of support of the dorsal tracheal 
membrane which then collapses into the lumen 

./ Can be exacerbated by secondary factors: Allergic airway disease, respiratory tract Infection, obesity, 
heart disease +/~ pulmonary oedema and laryngeal paralysis 

./ Can lead to secondary cor pulmonale due to pulmonary hypertension 
Clinical signs: 
./ 'Goose honk" cough 
./ +/· Dyspnoea and collapse 
DlagnosUca: 
./ Fluoroscopy: 

> Best as can visualise collapse 
;.>- Can find that site of collapse on radiographs is different to actual collapse site seen on lluoroscopy 

./ Rad!ographs: 
> 3 views both lnspiratory and expiratory views 
> Ruta out coagulopathy as II can also cause the appearance of a collapsed dorsal tracheal 

membrane 
./ Endoscopy: 

)- Visualisat!on of collapse 
> +/· Bronchoalveolar lavage JI concurrent pulmonary disease 

./ Biochemistry: 

> +/· Concurrent hepatopathy that Is slmitar to hyperadrenocort1cism possibly due to chronic hypoxia 
Treatment 
./ Acute stabllisatlon: 

> SP02 and oxygen therapy 
> Sedation: 

Butorphanol 0.1-0.3mg/kg IM/IV or methadone 0.3mg SC/IM, anxlolyllc and antltusslve effects 
Acepromazfne 0.01-0.03mg/kg IV/IM 

> Anti-lnflammatories: 

lnillall.V de><amethasone 0.2mg/kg lV, then long term prednlsolone 0.5mg/kg PO BID for 2 
weeks then taper 
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,1 Long term: 
,- Management of exacerbating factors: 

Treatment of concurrent disease, e.g. heart disease, pneumonia 

Weight loss 
Reduce allergen exposure 

:,. Medical management: 
Antltussives: Codeine oral liquid or tramadol 2-4mg/kg PO BIO 

+/- Bronchodllators: Worth a lry but not a bronchoconstrictive disease 

Antl-inftammatory Inhalers: Fluticasone puffer 
» Surgery: 

Last resort 

Laryngeal Para1vs1a; 
Pathophyslology: 
,1 Paralysis of the muscles controlling the arytenolds cartilages, leading to failure of abducllon during 

Inspiration, can be unilateral or bilateral 
./ Typically seen In middle aged to large breed dogs, rare In cats 
./ Can have chronic problem that is exacerbated by e.g. stress and heat, leadlng to acute pr8sentation of 

dyspnoea 

Causea: 
./ Idiopathic: Most common cause 
./ Congenital, trauma or lesion to cervical region, pathology in the cranial thorax, polyneuropattiy,. 

myopathy, tick paralysis 

Clfnlcal signs: 
./ lnspiratory obslrucllve dyspnoea 

./ Can be subcllnical !hen present In acute respiratory distress 

./ +/· Concurrent neurological deficits 

Diagnostics: 
./ Visuallsatlon of the pharynx and larynx under light anaesthesia 

./ Can administer doxapram 0.3-0.Sml IV to stimulate a couple deep breaths to exaggerated arytenolds 
cartilage movement 

./ +I· Radlographs of neck and thorax 

Treatment: 

./ Acute stabilisation: 

) SP02 and oxygen therapy 

. > Sedation: 

Butorphanol 0.10.3mg/kg IM/IV or methadone 0.3mg SC/IM - anxlolytlc and ar:ititussive eff8~s 

Acepromazlne 0.01 ·0.03mg/kg IV/IM · 

> +I- Intubation, active cooling If required 

> Antl-inflammatories: 

Initially dexamethasone 0.2mg/kg IV 
./ MediCal management: 

> Treatment of concurrent aspiration pneumonia or other respiratory disease 

> Not likely to be successful in all cases, can be worth a try but b8' prepared for acute 
decompensatlon 

)> Antl-lntlammatories: 

• Initially dexamethasone 0.2mg/kg IV then long term prednisolone O.Smg/kg PO BID for 2 
weeks then taper 

> Strict rest In a cool environment+/· sedatives 
./ Surgical management: 

> Treatment of choice, consult surgery textbook 
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canine chronic bronchitis; 
Pathophyalology: 
./ Chronic lnflammatlon of the conducting airways (bronchi and bronchioles) 
./ Typlcany, small breeds 
./ Self-perpetuating disease process where lnllammallon leads to fibrosis and mucus which leads to 

further airway lnflammatlon 
./ No Identifiable cause, possibly due to airborne allergens (e.g. smoke) 
./ +/· Development of atelectasis secondary to alrway mucus obstruction, chronic obstructive pulmonary 

disease 
Clinical signs: 
./ Chronic hacking cough (>2 months) 
./ Obslructive expiratory dyspnoea 
./ +/· Sinus arrhythmia 
Diagnostics: 
./ Clinical signs, rule out other disease processes 
./ Radlographs: 

> 3 views: +/· BronchlaVinlerstillal pattern 
./ Bronchoscopy: 

},,, Excess mucus, hyperaemic mucous membranes 
./ Bronchoalveotar lavage: 

> Increased mucus 
:.,. Cytology, culture and sensitivity, PCR for Mycoplasma 

Treatment: 
./ AnU-inflammatories: 

> Initially dexamethasone 0.2mg/kg IV then long term predn!solone O.Smg/kg PO BID for 2 weeks 
then taper, then trial inhaler 

./ Antibiotics: 
> Oo,cycycllne 5mg,1<g PO BIO for 4 weeks, for possible Mycoptasma 

./ Bronchodilators: Worth a try 

./ Adjunctive therapy: 
; Reduce airborne allergens 
> Coupage 
» Nebullsatlon 

Feline bronchlal tUsease: 
Palhophyalology: 
./ lnflammatlon of the conductlng airways (bronchi and bronchioles) 
./ Syndrome that encompasses: 

» Chronic bronchitis: 
Cllnlcally seen as a chronic cough 

);lo Asthma: 
Caused by acute reversible narrowing of the airways due to bronchoconstrlclfon, clin!cally seen 
as acUte onset dyspnoea, triggered usually by airborne allergens 
Olagnosls is based on clinical presentation, response to bronchod!lators, an Inflammatory 
bronchoalveolar lavage (typically eoslnophllic) and evidence of hyperplasla of the mucus 
glands and smooth muscle 

./ Not all cats affected by bronchlal disease will have asthma, and some cats will present In acute distress 
due to asthma without a history of coughing 

./ +I· Development of atelectasis secondary to airway mucus obslruction, see in right mlddle lung lobe 
if Must rule out heart disease and other diseases affecting the pulmonary system 
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Cllnlcal signs: 
./ Chronic cough more than 2 months 
./ MIid to severe respiratory distress usually obstructive expiratory dyspnoea 
./ Wheezing 
Diagnostics: 
./ Radlographs: 

> 3 views:+/- Bronchial pattern and hyperinflation of lung fields, but can be normal 
./ Bronchoalveolar lavage: · 

l> Usually eosinophllic or neulrophlllc 
> Cytology, culture and sensitivity, PCR or Mycop/asma culture 

Treatment: 
./ Acute stabilisation: 

> SP02 and oxygen therapy 

);,, Sedation: 
• Butorphanol 0.1-0.3m!}'kg IM/IV or methadone 0.3mg SC/IM, anxlolytlc and antitusslve 
• Acepromazine 0.01-0.03mg/kg IM/IV if certain that respiratory distress Is not due to cardiac · 

disease 

> Bronchodllator: 

• Terbutallne 0.01mg/kg IV/IM 

• If reduction in rate and effort, supportive of the diagnosis of asthma 

• If heart rate Increases >200bpm then drug is working 

> Anll·inflammalorles: 

Initially dexamethasone 0.2mg.ii<g JV 

./ Long lerm treatment: 

~ Pr!nclples: 

• Management Includes: 
o Anll-lnftammatorles and bronchodltators typically inhalation preparations 

o Reduction In .!i.lrbome allergens rs very Important 

• Anti-parasitic: 
o Rule out parasitism as a cause of aosinophilic bronchoalvaolar lavage by treating 

prophy1actlcally with fenbendazole 50rtlg/kg PO SID tor 5 days 

• Antibiotics; 
o Culture for Mycoplasma before starting, do11ycycllne 5mglkg PO SID for 4 weeks 

, Mild to moderate cases: 

Anti-Inflammatory: 
o Flutlcasone 250µg BID 

o Moderate cases start with prednlso!one 1mWf<g PO·BID for 7 days tapering 

• Bronchodilators: 
o. Salbutamol 100-200ug as needed 

> Severe cases: Frequent cough and dyspnoea 

• Acute stablllsatlon as above 

Anti-inflammatory: 
o Start with prednlsolone 1 mg/kg PO BID for 7 days tapering, may require intermittent or: 

constant oral therapy for example every other day 

Bronchoditators: 
o Salbutamol 100·200ug can give every 30 minutes lo stabilize then 010 

o Oral terbutallne or lheophylline 
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Pneumenia: 
Pathophyslology: 
./ Inflammation of the lung parenchyma 

./ Causes Include: 
> Bacterial 
> Prolozoal: E.g. Pnaumocystlc carinll 
) Fungal: Cryptococcal, asperglllosis 

> Parasites 
) Chemical 

,1 Primary bacterial pneumonia Is rare, more commonly secondary to: 
) Aspiration from either loss of consciousness, seizures, oesophageal and laryngeal disease, 

general anaesthellc, bottle feeding 
> lmmunosuppresslon due to systemic disease, endocrinopathfes, drugs, viral Infection 

Cllnfcal signs: 
,1 Sometimes no clinical signs for days after lncit!ng event 
,1 Soft cough common In dogs but not frequent in cats 
,1 Dyspnoea starts with lnspiratory restrictive pattern that can progress to both an Jnsplratory and 

expiratory restrictive pattern when severe 
,1 Increased respiratory sounds: Crackles and wheezes 
.,, +I- Nasal discharge typically mucopuru!ent 
.,, +1- Signs of systemic illness: Pyrexia, anorexia, lethargy 

DlagnosUc:s: 
.,, SP02 and arterial blood gas 
.,, Radiographs: 

)- 3 views: lnspiralory views, usually see lnterstitiaValveolar pattern with air bronchograms 
.,, Bronchoalveolar lavage: 

> Cytology, culture and sensitivity 
./ +/- Haematology and biochemistry: Assess for systemic affects 
./ Other: 

»- Fungal tflres, FeLV/FIV, serology for heartworm, toxoplasmosJs, faecal flotation (baermann 
lechnlque) 

Treatment: 
./ Treatment of underlylng disease process 
.I' An!lblotlc therapy for at least 6 weeks: 

> Based on culture and sensitivity 
> Stable patients: 

AmoxlciJJin clavulanfc acid 25mg/kg PO BID or trimethoprim-sulpha 15mg/kg PO BID 
Doxycycllne Smg/kg PO SID If suspect Mycop/asma 

> Systemically ill patients: Four quadrant antibiotic therapy 

• Cephalothln 22mg/kg IV TID, metronfdazole 10mg/kg JV BID, enrofloxacln 5mg/kg IV SID 
> If hypoxaemlc: 

• Oxygen lherapy +/· mechanical ventilation 
• Prognosis for severe hypoxaemfc respiratory failure is poor 

.,, Antifungals 

.,, Supportive therapy: 
> IV fluids to maintain systemic and airway hydration 
> Nebullsation: Sterile satrne 
) Coupaga 
;,. fuming of recumbent patients 
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pulmonary oedema (non-cardloqenlc): 
Pathophyalology: 
./ Not as common as cardiac pulmonary o_edema 
./ Due lo high proleln fluid extravasaUon 
./ Causes Include: 

> Near drowning, aspiration, severe trauma, obstructive (upper airway obstruction -typically In 
young animals), neurological (seizures, electrocution), acute respiratory distress syndrome 

Clinical signs: 
.I' Co1,1gh soft 
,/ Dyspnoea: See fnspiratory restrictive pattern that can progress to both an lnsplralory and expiratory 

restrictive pattern when severe • 
"' Increased respiratory sounds: Crackles and wheezes 
Diagnosis: 
,/ History 
./ Aadlographs: 

> 3 views: TypJcally, dorsocaudal lobes affected first compared to perihilar Jn congestive heart failure 
Treatment: 
,/ Oxygen lherapy 

,/ +I· Mechanical ventilation If develops hypoxaemia that Is non-responsive to oxygen therapy 
./ Diuretic therapy. Not effective as the fluld fs high protein (compared to cardlogenl.c oedema) 
./ Antibiotics: Not Indicated unless concerned about Infectious palhology 
./ Supportive: 

> Conservative IV flu Ids, aim to maintain perfusion but avoid volume overload 
> General nursing care 

Pneumothorax; 
Pathophyalology: 
,1 Air within the pleural space 
./ Open pneumothorax: Communication with the outside, usually due to trauma 
,1 Closed pneumothorax: No communication with the outside, due to air leaking from the airways or 

parenchyrna 
) Spontaneous closed pneumothorax: Not due to lrauma 
> Traumatic closed pneumothorax: Due to trauma but closed 

Dlfferentlals: ' 
./ Open pneumothorax: 

). Traumatic penetration of the thoracic wall 
.., -Traumatic closed pneumothorax: 

> Tracheal tear, ruptured tung 
.I Spontaneous (closed) pneumothorax: 

> Ruptured bullae 
> Bullous ·emphysema 
> fjuptured neoplasla, granuloma, abscess 
> Rough endotracheal intuballon 
> Oesophageal perforation 

Cllnlcal signs: 

./ lnsplratory obstructive dyspnoea with tachypnoea 
,1 Reduced lung souni:ls dorsally 
.., Hypoxemla and cyanosls 
,/ +/· Clinical signs of trauma 
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Diagnostics: 
v Radiographs: 

> 3 views: Retraction of lung lobes and parenchymal structures from thoracic waU 
./ Thoracentesfs 
Treatment: 
./ Oxygen therapy and paln relief 
./ Thoracentesls: Required if see signs of respiratory distress e.g. Tachypnoea, dyspnoea, hypoxaemia 
./ Cover open wounds: 

» Make airtight seal wHh sterile lube and bandage {can use cling wrap) 
> Start IV anlibiotlcs 

./ +I· Chest tube placement and contlnual drainage 

./ Surgery. 

> Exploration of open wounds+/- thoracotomy 
> Spontaneous closed pneumothorax, consult surgery text 

Pleural effualoQi 
Pathophyslology. 
./ Requires thoracentesrs and anatysfs, see "Effusions" for analysls and different/els 
./ Caused by alterations In hydroslalfc and oncolfc pressures, increased vascular permeabfllty or 

lymphallc obslrucllon 

Transudates: 

Causes: Diagnostics: 

• Reduced oncol!c pressure e.g. • Cytology and culture of fluid 
hypoproteinaemia (albumfn <15 g/1): • Haematology and biochemistry 
> PLN, PLE, liver disease • +/· Dynamic liver testing 

• Excess IV fluids (cats) • PLN: Urinalysrs, UP:C, culture and sensitivity 
• PLE = see "Diarrhoea and Haematochezla" 

Modlned tran&uda.te: 

Causea: DlagnosUcs: 
• Increased capillary hydrostalfc pressure e.g. • Cy1otogy and culture of fluJd 

RHS CHF, LHS CHF (cats), pericardia! • Haematology and biochemistry 
disease • Cardiac auscullalfon 

• DJaphragmatlc hernia • Cardiac radiographs and ultrasound 
• Neoplasla • +/· CT 
• Lymphatic obslrucllon e.g. neoplasla, 

diaphragmatic hernia, abscess 
• Increased permeability of vessels (blood and 

lymphatics) e.g. FIP 

Non•sepUc exudate: 

Causes: Diagnostics: 
• lnflammatlon: FIP (can have high globulins), • Haematology and blochemlslry 

liver disease, lung torsion, hernia • Cytology and culture of fluid 
• Neoplasla • +!· Ultrasound 

• ·~/-CT 
• FIP - see "Viral Disease and Vaccination• 

Septic exudate: . 

Causes: Diagnostics: 
• Ruptured abscess • Haematology and biochemistry 
• Foreign body Inhalation or penetrating injury • Cytology and culture of lluld 
• Fungal Infection • +/· unrasound 

•+/·CT 
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fi Pyothorax: ::y_'.f'.;;~j~t . • Sepllc exudate ·, 

Treatment for pyothorax: 
• Pain relief 

F • IV antibiotics: 
)>, Four quadrant Initially then change 8.ccordlng to culture and sensitivity results 
» Cephalothln 22mg/kg IV TIO, metronidazole 1 Omglkg IV BIO and enrolloxactn Smg/kg SC SID 

• Place a chest drain and drain as much as possible: 

r: 
), Perform saline lavage 5·1 OmVkg BID, beware of flu Id absorption and flu Id overload 

• Antifungals if indicated 
• Surgery 11 see foreign body, penetration wound, fungal granuloma or consolidated lung lobe, consult 

surgery text for more lnfonnatlon 

r: 
Chyle: .. :ii • Opaque to pink •· 
Causu: Diagnostics: 
• Rupture or obstruction of lymphaUc flow: • CBC and blochemlstry 

) Neoplasla, traumatic, Idiopathic • Cytology and culture of fluld 
• Secondary to heart !allure {especially In cats) > Fluid {TAG]> serum, large number of lymphocytes 
• Pseudochyle (usually formed by lymphoma) and olher Inflammatory cells 

• +I- Ultrasound/CT 

Treatment for chylothorax: 

[ • Treatment of the underlying condition, difficult if idiopathic: 
• Medlca1 therapy: 

> Repeat thoracentesis 
> Autin 250-SOOmg PO TIO: 

[ 
• Can Increase removal of lymph from tissues 
• A benzopyrone, of unknown mode of action 

> +/- Ocireotlde (somatostatln analogue): Questlona~le ettlcacy, worth a try 
• Surgery: 

t: 
> Thoracic duct ligation with perlcardectomy, can be curative 

Haemorrhage: 

Causes: Dlagnostlc:1: 
• Trauma ' • ACT, APIT, PT, blood smear and other coagulallon 
• Neoplasla tests, see "Coagulopathy" 

• Coagulopathles • Blood i:irnear: 
• .Ruptured granu1oma > True haemorrhagic I.e. not Iatrogenic: .. 

• Nol see platelets and samp1a should not clot .. -
• Pre.s_ence ol·erythrophagqcytoslS = chronic 

• PCV/TP: 
> Compare PCV/TP to venous PCV/TP 
> If PCV/TP Is slml!ar"' recent bleed 
> If PCV Is tower than perlpheral blood, then chronic,·· 

I: 
• CBC and biochemistry 
• +I- Ultrasound/CT 

Treatment of haemothorax: 
• Only remove enough to relieve clinical s~ns of ctyspnoea 

L 
• +I- Auto-transfusion: Perform blood smear to ensure no bacteria present 
• Trauma: 

> Symptomatic therapy: Oxygen and sedation 
> Intermittent thoracentesls lo Improve ventilation 

• Coagulopathy: 

[] > Plasma transfusion, vitamin K+ therapy, see "Coagulopathy'' 
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Seizure Disorders 

This chapter covers: 
./ General features and stages of a seizure episode 
./ Differences in cats compared to ~ogs 

.,- Different causes of seizures 

./ General diagnostic principles 

./ Treatment of status epllepticus a,nd long term management 

Features: 

• Aka Grand mal seizures, Involves both cerebral hemispheres 
GenerellNd • Loss of consciousness, Incontinence, muscle activity: 

telzuru: > Tonic: Increased muscle tone 
> Clonlc: Rhythmic muscle contractions 

Focal or partial 
• Aka Petit mal, originates from one cerebral he_misphere 

seizure•: 
• No alterations In consciousness 
• Repetitive twitching or movement of limbs, chewing body parts 

• Epilepsy: 
> Condition of recurrent seizures 
> Primary epilepsy: 

• No underlylng disease process Js Identified e.g. inherited, idlopathle 
> Symptomatic epilepsy: 

• Secondary to progressive underlying cause e.g. brain tumour, 
meningoencephalilis, head trauma 

• Can Increase In frequency if untreated (due to kindling) 
ClaMlflcatlon: • Cluster seizures: More than one seizure In a 24 hour period 

) Dogs: Reduced prognosis if presents with clusters first time 
> Cats: No inlluence on prognosis 

• Isolated seizures: Self•limiling, most common 
• Status eplleplfcua: Continuous seizure activity lasllng at least 5 mJns 
» Can cause neuronal necrosis if prolonged 
> Can be associated with hypoxaemia, hyperthermia, lactic acidosis, 

hypoglycaemfa, shock, aspiration pneumonia and neurogenfc pulmonary 
oedema 

Stages: 
V Pre-Ictus: Before actual seizure: 

) Variable time frame: Seconds to minutes 
) Feel a forthcoming seizure, may act strangely, become agitated, anxious, run around, hide, vomlt 

v Ictus: Seizure event: 
) Cffnlcal signs of seizure 
), Variable time frame, seconds to minutes 

V Post•lctus: Recovery. phase: 
~ Flat and lethargic, disorientated, btlnd 
» Variable, minutes to hOurs, possibly days 

Seizures In cats: 
V Not as common compared to dogs 
v Partial seizures more commonly than generalised seizures: 

.> Stereotypic behaviours, bursts of activity 
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./ Multiple episodes a day 

./ Idiopathic ep~epsy: 

:;. Usually seen between 1-4 years of age 
, less common compared in cats -50% compared to dogs -70% I.e. more commonly due to · 

intracranial pathology 
,/ Infectious causes can occur at any age 

Differentials for seizures: 

lntracranlal: Extracranlal: 

• Inflammatory (meningoencephalitis): • Hepalic encephalopathy: ,. Granulomalous meningoencephalills ;. Hepatic fanure 
;., Steroid responsive ;., Portosystem!c shun! 
;. See "Neurological Disease" for • Toxic: see "Toxicity" 

differentials lor inllamma1ory ,. Plants 
meningoencephatitis ,. Lead 

• Viral: ; Mycotoxins {fungal - bread/compost) 
;., Distemper ,. Pyrelhrolds (anti-parasitic) 

• Metabolic: ;., Organophosphate (anti-parasitic) 
;. Storage disease 

' Carbamate (anti-parasitic) 
• Neoplasia ;., Metaldehyde (snail baiti 
• Vascular accident: 

' Rat bait 
;,. Clot or bleed ;.. S!rychnlne {poison) 

• Epilepsy (idiopathic) 

' Chocolate and calleine 
• Hydrocephalus 

' Ethylene glycol 
• Traumatic accidenl • Metabolic: 

' Hypoglycaemic , Hypocatcaemla 
;., Jschaemic 
;., Thiamine deficiency 

Species differences: 

• Common cau~es In dogs: • Com[!u!!! causes In cal!i 
;., Less than 1 ~ear old: ,. Neoplasia 

• Portosyslemic shunts· ;. FIP, FeLV, FIV 

• Inflammatory 
, Cryptococcus 

• Distemper 
,. .Toxop1asmosis 

• Hydrocephalus/storage disease 
,. Traumatic 

• Toxicity ' . Toxins 

;., 1 - 5 years old: 

• Epilepsy" 

• Inflammatory 

• Toxicity 

• Cerebral neoplasia 

' >5 years old: 

• Cerebral neoplasla" 

• Inflammatory 

• Toxicity 

• Epilepsy 

• Metabolic 

• Vascular 
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Diagnostic workup of a dog or cat presented with seizures: 

./ Aims: 

;.. Identify if there are indications that the disease process is intracranial 
;,. Rule out extracranial causes 
> lnvesUgale lntracranial causes• 

Indications that the disease process Is lntracranlal: 
./ Wail until after patient recovers from post-icta1 phase 

;,, Alleralions in mental status, prior lo seizure episodes 

;., Blindness: Lack of menace, central blindness (PLRs should be normal) 

:,.. Proprioceptive deficits, knuckling 
./ ANY of these features .... CT/MRI and CSF are indicated 

History: 
./ Any altered behaviours or mental status (stupor/coma/depression) 
./ Postural deficits are very important indicate inlracranial lesion 

./ Exposure lo toxins, chemicals 

Slgnalment: 

./ Age: See previous page 

,/ Breed: 

I'° Boxers: lntracranial tumours 

;., Maltese: Inflammatory disease 

Description of seizures (type and frequency): 

./ Confirm that seizures are actually seizures, not: 

;.. Syncope or collapse 

;.. Vestibular disease (can be transient) 

;.. Other behaviour disorder 

General physical, neurological and fundlc examination {bulging optic disc): 

./ Neurological exam tests that larget the cerebral cortex 

./ Wait until after patient recovers from post-ictal phase 

./ See "Neurological Disease" for neurological examfnalion 

r Alterations in mental status 

;., Blindness: Lack of menace {central blindness= PLRs should be nnm,al) 

;.. Proprioceptive deficits (knuckling) 

Minimum database: 

./ Complete blood count, biochemistry and electrolytes, urinalysis 

+/- Paired bile acids 

"' Assessment for PSS (slgnalment) and liver disease 

Ultrasound: 

./ Assessment !or PSS (signalmen!) 

+/- Cerebrosplnal fluid tap: 

./ Cytology 

./ Culture and sensitivity and PCR panels 

+I- CT or MRI 

Other tests: 

./ Titres: Vlral titres In cats (FelV, FIV, FIP), distemper/rabies virus, toxop1asma, neospora (dogs only), 
Cryptococcus 

./ Blood lead levels if suspect lead toxicity 

./ If coagulopathy is suspected: ACT, PT and APTT 
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Treatment; 

Treatment of status eplleptlcus --, See status epllepllcus flowchart following pages 

./ Dlazepam: 
) Lipid soluble thorafore enters brain rapidly 
) Binds to GABA receptors and enhances neuronal hyperpolarisatlon, reducing neuronal firing 
» Short duration of action -

> For status epileptlcus: 
• 0.5-1 mg/kg IV can repeat 3 times 

Continuous rate Infusion at 0,5·2mg/kg/hr: 
o DIiution down to 1 :40 in saline and prepare only 2 hours worth at a time, binds to plastic 
o Once seizure activity has stopped for 4 hours then slowly decrease CAI over as many 

hours as the patient has been on the Infusion 
./ Mldazolam: 

> Benzodlazeplne like dlazepam but water soluble, 0.2mg/k IV 
> Better for continuous rate Infusions al 0.1-0.3 mwi<g.'hr IV 
) Shorter duration of acllon bu! dosed the same as d!azepam 

./ Phenobarbital: 
> Used as a longer acling antlconvulsanl, used after dlazepam and as maintenance antlconvulsant 
> Potentlates the action of GABA 
> Diluted down and given slow IV (max 100mg/mln) 
> For status eplleptJcus after control of seizures with dlazepam or propofol: 

• It not on phenobarbitone maintenance therapy 6-Bmg/kg IV 

If already on phenobarbflone maintenance therapy 4mg/kg IV, mus! collect blood before 
administering to assess levels 
Can repeat 4mg/kg IV doses till max cumulative dose is 1 Bmglkg IV 

> Maintenance therapy: 

2-2.5mg/kg PO BID 
./ Propofol: 

» Rapid acting lipid soluble general anaesthetic 
> Likely to have GABA agonisl activity 
~ Does not stop seizure acllvlty In the brain but does stop external manifestations 
> For status eplleptlcus to control muscle activity: 

• 2-4mg/kg IV bolus titrated to etfect 
Con!Jnued with a CAI at 0.2-0.5mglkg/mln, and continue for 6 hours ttien wean slowly over·a·. 
hours · ·· 

./ Keppra (Levetlracetem): 
> 20-40mg/kg IV TIO 
> Not hepatotox!c, can be used in patients with porto-Systemlc shunls 

Prlnclplea of chronic therapy: 
./ Oral medications can take several days to weeks to reach therapeutic levels 
./ Treatment Is usually for Hie 
./ Start treatment when 2 seizures have occurred within 6 weeks 
./ Aim to reduce frequency to less than one every 6-8 We_eks 
./ Start with phenobarbltone and Increase dose as required until reach max dose (based on therapeutic 

range), then add potassium bromide un!ll reach max dose (based on therapeutic range), then add 
ellher: 
> Gabapentln, keppra (Levetlracetem) &/OR zonlsamlde (can use as sole agent - but unHkely if 

phenobarbitone and potassium bromide combination Is not working) 

Seizure Disorder 



./ Monitoring concentrations of anll"8plleptlc drugs: Perform therapeutic drug concentration testing to 
ensure concentrations are within therapeutic range 
:,. 1 month after starting and after every increase and then every 6 months with patients with good 

seizure control 
:,. Aim for between 50% and 75% of therapeutic Index, > 75% increases the chance of hepatotoxiclty 
> Therapeutic range: More of a "targ_et range", does not mean that it should be working if it Is within 

the range 
> Phenobarbltone: 70-17Dµmol/L 
> Potassium bromide: 10-20mmol/L 

./ Liver Toxicity: 
;. Monitor liver profile every 6 months+/- paired bite acids 
, Clinical signs: Hypoalbuminaemla (ascites, pleural effusion, peripheral oedema), Jaundice, 

vomiting, diarrhoea, lnappetance, lelhargy 
j;, What to do: Remove off phenobarbitone and start potassium bromide+/- another agent 

Chronic therapy: Aim to reduce the frequency of ms 
./ Phenobarbltone: 4mg/kg/Oay PO divided Into 2 or 3 doses 

» If oral loading 6-Bmg.lkg PO, lhen 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 

state, collect sample before next dose (trough) 
» Body develops both phirmacodynamlc and pharmacokinelic tolerance 
> Side effects: Polyurla and polyd!psia, polyphagia, sedation (reduces after 2 weeks), weight gain, 

ataxia 
:,. Uver damage will occur: Monitor liver function tests to see if need to stop 

Monitor ALP for 2-6 x increase also ALT and GGT - if ALT slarts to Increase more so than ALP 
then may need to stop 
Increase in bile acids or urine bile acids/creatlnine ratio 

> If need/want to stop taper off gradually unless showing signs of liver damage 
./ Potassium bromide: 

> Dosage regimes: 

Sole agenl: 30mg/kg/day PO SID or divided 
Combined with phenobarbltone: 20mg.lkg/day PO SID or divided 

Loading dose (GIT side effects and sedation): 400-BOOmg/kg PO divided 
> Slow to reach steady state (up to 4 months) - long half-life (24 hours) 
> NOT used In cats (pneumonltls) 
i,> OK !or animals with llver damage 
> Beware has been associated with pancreatills, feed a low fat diet at the same time 
> It need.lwant to stop therapy can stop at anyllme 

./ Gabapentln: 10-20mg/kg PO TIO 
;,, Can use In combination with phenobarbilone/potassium bromide 
> Can start to reduce phenobarbitone levels leaving potassium bromide and gabapentln 
> Not hepatotoxlc 

./ Keppra (Levellracetem): 20mg/kg PO/IV TID 
> Reaches steady slate In couple of days 
> Can use in combination with phenobarbitone/potassium bromlde/Zon!samlde 
> Not hepatotoxic, can be used In patients wilh portosyslemlc shunts 

./ Zonlsam\de: If on phenobarbitone start 10mg/kg BID (phenobarbltone Increases the levels of enzymes 
that melabolises Zonlsamlde), if not on phenobarbitone start 5mg.lkg BID: 
> If good control on Zonlsamlde can try to wean off phenobarbilone and potassium bromide and 

reduce dose to 5mg/kg PO BID 
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Prevention of cluster seizures: 
./ Given orally or rectally after a seizure episode to prevent the occurrence of cluster seizures 
./ Dlazepam: Give up to 3 times In a 24 hours post-selzureperiod: 

> Send home In a glass vlal with rubber stopper (not p!astlc): 

Rectally at onset of seizure episode: 2mg/kg via cannula 2 cm Into rectum 

Orally attar seizure episode: 2mg/kg 

• Intranasal: O.Smg/kg 
./ Clonazepam: Give up to 3 limes in a 24 hours post-seizure period: 

> Benzodlazepine with a longer duration of action than diazepam 
;., Orally after seizure episode: Up to 4mg/dog, but 2mg/dog for an average size dog 

Refractory seizures: 
./ Unacceptable seizure control when on a single agent 
,1 Measure drug therapeutic levels: 

> If low or there~s room to Increase, then step-wise Increase dosages by 10·25% then remeasure 
therapeutic ranges accordingly and monitor hepatlc effects 

,. If at high end of lherapeulic range add another agent and remeasure therapeutic ranges 
accordingly 

./ It still uncontrolled: 
> Reassess the initial diagnosis: Suspect a structural lntracranial lesion or undiagnosed eX!racranlal 

disease 
> Add in another agent 
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Status Eplleptlcus Flowchart 

If In status eplleptlcus for a prolonged period, they may continue to slowly paddle this is not seizing (motor 
activity may take longer to stop). II the eyelids are twitching, sUII seizing, 

Oxygen therapy - Intubate to maintain patent airway if 

Place an IV catheter 
required 
- If hyperthermlc > 41.0"C (cool down) 
- Seizure activity >1 Smlns andfor suspecl 

Administer Dlazepam o.s -1 mg/kg IV bolus cerebral oedema 
- 2·3 mlns onsel, watt 5 mlns for full 8tfect - Give mannltol 1mg/kg IV over 15mlns 

• Can repeat up to maximum 3 times every 5 • Colle<:t full bloods 

• Can give rectally al 2mg/kg OR inlranasal - Test now for glucose, electrolytes, Ca+ 

0.5m!J,'11.g - Later full blochemlslry and haematology 
- Also if on phenobarbitone - collect for 

• baseline 

I UNCONTROLLED I 
J. 1 

Dlazepam 0.5 - 1 mg,'kg IV bolus I CONTROLLED I Repeat adm!nlstration to 3 doses every 5 mins 

J. 1 
Propofol IF already on phanobarbltone: 
• 2·4 mg/kg IV titrated to effect to stop motor activity • Collect sample for serum phenobarbilone levels 
• Used while wailing for phenobarbital to take effect • Administer 4mg/kg IV dose then continue on 
(20 minutes) -'----> previous oral dosage regime 

,I, 
· Adjusl oral dos& based on serum phenobarbitone 
levels (therapeutic range; 70-170µmol/L) 

Phenobarbltone (slow IV max lOOmg/mln) 
If not on phanobarbltone: • 6-Smg/kg IV loading dose for anlmals NOT on 

phenobarbital maintenance therapy • Administer a 4mg/kg IV dose 
• 4mg/kg IV ii already on phenobarbitone • Once stable and able to swallow continue at 
• Coll eel blood for baseline phenobarbitona levels 2·4mg/kg PO BID 
• Onset of action 15·20 minutes, control seizures 

l with propoloJ 
. Can repeat al 20·30 minute intervals to a total 
dose of 18 mg/kg/day -

Commence supportive therapy: 
• May need 10 use propofol to slop muscle activity • Seizure watch for al least 24 hours - they are 
while walling !or phenobarbitone lo have effect high risk of having a clusler episode 

• IV fluids 

J. • Thermoregulatory support 
• Correction of perfusion and dehydration deflcl!S 

Dlazepam 0.5 - 1 mg/kg IV bolus • Correction ol electrolytes and metabollc 
• Repeated 3 times every 5 mlnu1es derangements 
IF not effective then dh1zepain or mldazolam CRI I- i--. • Home on maintenance therapy once eating and 
(see above for delal!s) drinking and able to ambulate 
• 0.5mg/kg/hr, but can Increase to 1 mg/kg for 1 ·2 
hours ii necessary Treatment of underlying cause if Identified: 
• Once seizure activity has stopped tor 4 hours than • Hypoglycaemla: 0.5-1ml/kg of 50% dextrose IV 
decrease CAI over the same time It has been on the diluted 
Infusion • Hypocalcaemla: 0.5·1mVkg ol 10% Ca+ 

• ' 
gluconate stow JV 
· II suspect Intoxication, begin decontamination 

Propofol CAI: f • 2·8 mg/kg IV titrated to effect to stop motor activity l 
• Continue as a CAI 0.2·0.Smglkg/mln '- Levetlracetem: 

I 
• Continue for 6 hours, then wean down over 6 
hours · 20-60mg/kg IV t!lrated 

• Sale for hepatic !allure 
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Shock and Anaphylaxis 
This chapter covers: 

./ Different classHlcatlons of shock and cllnlcal signs of shock 

.t' Treatment principles for the different types 

Classification: 
./ Based on aeUology: 

> Hypovolaemlc: 

Haemorrhage, loss of water and electrolytes {renal, gastrolntesllnal) 
> Distributive (vasodllatory): 

• Duet:> severe Inflammation, sepsis, neoplasia, bums, anaphylactlc 
> Cardlogenic (reduced cardiac output): 

Heart disease or arrhythmia: 
o LHS heart disease: Pulmonary oedema, tachypnoea, cyanosls 
o AHS heart disease: Asclles, Jugular distension/pulses, pleural effusion 

> Obstructive: 

• Impairment to blood flow; GOV, pericardia I effusion, pneumothorax 

Cllnlcal signs: 
./ Pale mucous membranes and slow CRT: 

> Slow capillary refill time + weak pulse "' hypovolemla, poor peripheral perfusion 
l> NormaVfast capillary refill time + normal bounding pulse "' anaemia, pain OR distributive shock 

./ Tachycardia plus weak pulses 

./ Tachypnoea 

./ Hypotension and cool peripheries 

./ Hypothermia 

./ Weakness/collapse 

Treatment of shock: 
./ Aimed to support cardiac and organ function: 

» A - Airway P,Btency 
l> B - Breathing - oxygen support, bronchodilalors 
l> C- Clrculatlon - control bleeding and IV fluids (fLOI In cardlogenlc shock} 
l> D - Drugs {that exacerbate shock) - NO vasodiiators, no a-agonists, no lnhal8d an8.esthet1c$, 

IV fluld resuscitation therapy: 
./ Bolus th~rapy: 

PrJnclplea ol clrculalOfY suppprt; 

l> Repealed doses of fluids administered Intravenously, after each bolus the patient is reassessed,for 
end point resuscitation variables · 

l> Can use a combination of crystallolds, colloids, blood products to achieve end point resuscitation 
variables 

Ji> If responds and end point resuscitation variables are met, then continue with 
replacemenVmalntenance rates 

./ Fluid choices: 
, Crystalloids: 

• Isotonic: 0.9% NaCl, Hartmanns etc. 
o Dogs: 5-20ml/kg boluses IV 
o Cats: 5-1 OmVkg boluses IV 

• Hypertonlc: 7% NaCl 

Shock and Anaphylaxls 
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o Up to Sml/kg administered at 1ml/kg.lmin 
o Once off dose, not in dehydrated or hyponatraemlc patients 

» Synlhetlc collo!ds: Voluven, penta/hetastarch 

Given In Sml/kg boluses, maximum dose varies between colloids, most recommendations are 
20ml/kg/day but up to 40ml/kg/day for Voluven 
Must administer with crysfullolds 

./ If more than a half a blood volume (45ml/kg for a dog and 30ml/kg for a cat) has been given and sllll not 
met end point reauscltaUon variables: 

» Assess for cardlogenlc shock: Assess for Jugular pulses and cardiac disease see below 
» Assess for obstruclive shock: GDV, pericardia! effusion, tension pneumothorax 
~ Assess for distributive shock: CVP ii possible, !rial collolds or vasopressor therapy see below 
J;> Assess for ongoing losses: External and internal haemorrhage (consider abdomlnal counter 

pressure) 
:,,, If still In shock and needs more fluids, consider: 

TP If <45g/L or low oncotlc pressure, consider collofds or whole blood 
PCV If <30% or anaemic/haemorrhagic patients, consider pRBC or whole blood and monitor 
PCV and lactlc acid revels 

If cllnically dehydrated, elevated PCV then continue with crystallolds 

End point resuscitation varfsbfes: 
,1 Used to gauge adequate blood flow to vital organs, indicate when to stop shock fluid therapy and 

contlnue on maintenance therapy: 
,1 Downstream parameters: 

Do not contribute to per1uslon but ralher depend on having adequate perfusion 

Provkte early recognition of occult shock and be a source of feedback for resuscitation efforts 
and thus provide a guide for continued therapy 

Resuscltallon End Points 

Varlablu: Valua: 

Mentatlon: Alert 

Heart rate {beats per minute): Dog: 90-140 
Cat: 180 

Mucous membrane colour: Pink 

Capillary refill tlma {seconds): 1-2 

Rectal temperature: >37.S"C 

Mean arterial Pressure {mm Hg): 7<Hl0 

Systolic blood pressure (mm Hg): 100 

Urine output (mUkg/h): >1 
{not to be used In lsolatlon as a marker of >2 (If on fluids) 

hypovolaemla) 

Sp02(%): >95 

•svo2 Mixed venous 0 2 saturation {%): >70 

"Pcv02 (mmHg): >35mmHg 

*Lactate (mmoYL): <2 

•ease deficit (mEq/L): >·4 

*Downstream parameters 
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Treatment of hypovolaemlc shock: 

./ 1. Oxygen therapy and treatment of any causes of respiratory distress: e.g. thoracentesls,· 1ntuballon 
and ventilation, airway suction, tracheostomy 

./ 2, Increase clrculaUng volume: 

:I> See above "Prlnclples of Circulatory Support'' 
./ 3. Analgesia if pain is present; see" Anaesthesia and Analgesia" 
./ 4. Re-asseslli PCV and TP: 

Ji> TP if <45g/L or low oncotlc pressure, consider colloids or whole blood 
,> PCV lf <30% or anaemic/haemorrhagic pa!lenls, consider pRBC or whole blood and monitor PGV 

and lactic acid levels 
./ 5. External warming to 37 ,s0 c 

./ 6. Assess end point reauscltatlon variables, if fulfilled then commence replacement therapy 

./ 7, If end point resuscitation variables are not fulfllled: 

:I> Trial more fluids and reassess 

> Stop ongoing haemorrhage: 

Abdominal counter pressure to reduce Internal haemorrhage 

• Emergency surglcal Intervention 

> Administer vasopressors to increase blood pressure: 

• Dopamine (vasopressor): 5-20µg/kglmln IV 

• Dobutamlne (positive inotrope): 5-1 Oµg/kg/min IV 

Treatment of distributive shock: 

.,. IV fluids as per hypovolaemlc 1hock 

,1 II Ul!!!£_shock: 

> Broad spectrum anUblotlc therapy - combination of: 

• Amplcillln or cephalexln + enrottoxacln +/· metronldazole 

• Cultures of blood, urine, tissue 

• Monitor development ol multlp!e organ dysfunction syndrome 

,1 If~ anaphylactlc shock: 

~ Oxygen therapy 

> Adrenaline for inotroplc and vasopressor effects: 

• 0.00Smg/kg IV: 

o 0.05mV10kg of 1:1000 
o 0.5mV10kg of 1 :10,000 

t Heart rate and contraclility 

• Vasoconstriction and splanchnlc and skeletal .vasodilatlon 

Contraindicated In arrhythmias 
> +/· Atropine 0.04mg/kg IV: 

• To counteract bradycardla and hypotenslon 
i.- Corticosteroids: Prednlsolone sodium succlnate 2mg/kg IV TIO 
> +/· Anti-histamine: Ch1orphenlram1ne 0.5mg/kg IV 

Treatment of cardiogenlc shock: 
,/ Oxygen therapy 

,1 Positive inotropic cardiac support if reduced cardiac motllity: 

> Dobutamlne: 5-20µg/kg/mln (dogs) CAI 

,1 Cats with hypertrophic cardlomyopathy (not II reduced myocardial contractllity): 

> Calcium channel blocker: 1.75-2.4mg/kg PO TIO 
> '3-blocker: Propranolol 0.05-0.1mg/l<g IV 

Shock and Anaphylaxla 
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,1 Ventricular arrhythmias {slow IV): 

> Ugnocaine 2%: 2mg/kg IV, q1 O minutes IV repeated up to 8mg/kg, followed by 40-BOµg/kgtmln CAI 
(cats use at 1110th of dog dose and give slowly) 

./ Olurellc therapy If CHF and pulmonary oedema (not If perlcardlal effui;ion): 

> Furosemlde: 2-6mg/kg IV (dog), 1 ·2mg/kg IV (cat) given to effect 
./ Vasodllator therapy - to reduce afterload 

> Sodium nltroprusside: 5·10µg/kg/mln IV CAI 
> Nitroglycarfne patches 

Treatment of obstructive shock: 
./ IV fluids as per hypovolaemlc shock 

,1 Must relleve obstruction to blood flow: 
> GOV: Relievlng gastric distension with either the passage ot a stomach tube or centesls 
> Tension pneumothorax: Thoracentesls 
> PericarcHal effusion: Perfcardlocentesls 
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Skeletal Disease 
This chapter covers: 
.t Osleoarthritls 
./ Spinal, elbow, hip and stHle disease 
./' Diagnosis and management 
./ Fracture assessment and classlflcal!on 
See "Radiology" for radiographic features 

Features: 
osteoarthritis; 

./ Degenerative changes in the Joints typically in older anlmats but also seen In younger anJmals that are 
obese, predisposed due to breed, sustained Injury or skeletal abnormality 

Cllnlcal sign•: 
.I' Lameness or l!mb favouring 
"' Reduced moblllty, especially after laying down for a period of tlme or during cold weather 
.t' Reduced activity levels 
./ Difficulty raising up, walking up stairs 
./ Pain on palpation or man!pulat!on of lfmbs 
Differential dlagnoala: 

./ Diagnosis of arthritis Is important as it enables Institution of appropriate therapy and help eliminate 
other causes of pain: 
» Neoplasla 
;:. SoH tissue damage 
> Fracture/dislocation 
;:. OCD 

:> Osteomyelills, Joint Inflammation/sepsis/immune mediated disease 
OlagnoaUi:a: 
./ General physical examtnalion: lnctud!ng palpation and flexion and extension of joints 

;.,. Pain and swollen inflamed Joints and reduced range of motion 
./ Radlographs: Secondary bony change e.g. osteophyte formation 
./ Response lo pain relief medication and antl-lnfl8mmat0rles 
./ Haematology, biochemistry and urtnalysls: Assess paUent's sultabllity for pain medication (e.g. renal 

function) and sy'stemlc Involvement · . _ .. 
./ Joint fluld analysis: Normal to Increased volume, macrophages may be prominent, few neutrophljs, 
Follow-up: .· · · 

· ./ Repeat blochemlslry and urinalysis every 6 months to·monilor kidney !Unction If on-chronic anti-·.:· 
inflammatory therapy 

Treatment options: 
./ Multi-modal therapy Is more effective than single modal therapy 
./ A combination ol the options below ·tailored to the particular patient and the cllent's funds 
./ ~ast acting treatment modalltles for mlld to moderate pain: 

~ NSA1Ds 
;.. Tramadol up to 5mg/kg BID-TID, can use as an 'escape drug", beware of constipation 

./ Fast acting treatment modalltlea tor severe chronic pain, I.e. when uncontroll~ with NSAIDa 
and Tramadol comblnaUon: 
> NMDA-antagonJsts: Help reduce CNS wind-up (hypersensitivity to pain) due to chronic pain: 

• Amantadlne 1-4mg/kg PO QID 
o Can use to bring chronic pain under control (2 - 4 weeks) but may need to be on 

indefinitely, use In conjunction with other analgesics 

• Gabapentln 3-5mg/kg PO SID-BID but up to 10mg/kg 
o For significant pain, increase dose In 2 week intervals until good pain relief 

Skeletal Disease 
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) Oplofds: 
Methadone, fentanyl patch, buprenorphine 

> CortfcosteroJds: 
lntra-artlcular injections of long acting corticosteroids - last choice (can cause diabetes) 
Must look at Joint fluid UQder microscope if JnfecUous/>10% neutrophlls do not Inject 

./' Slower actJng treatmenl modal/Ues: 

» Weight Joss: 

Very Important, can aher the clinical picture dramatlcally 
> Sensible exercise: 

Very Important, maintain muscular support cl the Joints 

• Regular low intensity exercise, hydrotherapy 
;i. Disease Modifying Osteoarthritis Drugs: 

Pentosan polysulfate sodium 
Loading phase then a maintenance phase: 
o Increase cartilage production, increase volume and quality of synovial fluid 

.l> Nulraceuticals: 

Glucosamlne and chondroltln: Has a 4 week loading phase then a maintenance phase: 
o Example dosages: Dogs: 15·30mg/kg/day, Cats: 300mg/day 
o Provides the building blocks for cartilage repair 

Omega 3 fatty acids: 
o 20mg/kg PO SID 

Eicosapentaenorc acid (EPA): Helps reduce inflammation 
o Fish oils and Joint diets 

> Diet: 

EPA containing diets "joint diets•, should see effect within 2 months 
> Acupuncture 
);> Other: 

Physiotherapy: Slow manJpulatlon of joints to relax stiff muscles and gentle kneading of 
muscles combined with warm wet towels/hot water bottle to Improve circuJalfon 

• Elevate lood bowel 
Sldetess kitty litter trays: If can't get into kitty litter 

PresentaUons: 
AsY!! presentation AND chronic low-grade presentation: 
./ Rescue treatment required to alJevlate paln and reduce inllarnmatron whilst longer term therapy Is 

Instituted and given lime to work: 
> NSA/Ds +/· lramadol up to Srng/kg BID-TIO 
> Start pentosan polysuJfate sodium and nutraceutlcals 
> Rest then sensible exercise and wefghl loss 

Chronic low""9rade fntermlttent presentation: 
./ Rescue treatment Is no! generally required, long term therapy Is Instituted and usuaJJy sufficient to keep 

comfortable: 
» Start pentosan polysulfate sodium and nutraceuticars 
> Rest then senslble exercise and weight loss 
> NSAIDs +/· tramadol up to Smg/kg BID-TIO 

When needed I.e. intermittent pulse therapy when presents lame or uncomfortable 
In antlclpatlon of high amounts of activity I.e. going lo Iha beach, give NSAIDs !he day before, 
the day of and the day after going tolhe beach 
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Spina! Disease; 
Dlfferentlala for spinal pain: See also "Neurological· Disease" 
./ Inflammatory CNS disorders (see previous pages) 
./ Dlscospondylltls 
./ Vertebral malformation 
./' Pofyarthritls or osteoarthritis of Joint facets 
-I' lntervertebral disc disease 
./' Caudal cervlcal spondylomyetopathy (Wobbler syndrome) 
./' Cauda equine syndrome (Lumbosacral stenos!s) 
./ Neoplasla 

./ Vascular: Fibrocarlilaginous emboll, Infarct 

./ Trauma: Fracture/luxation 

ti' Polyradlculoneuritls {Idiopathic immune mediated) inltammatlon of spinal nerve roots 
v Parasitic migration: e.g. Angfostrongylus cantonensls causing eoslnophillc menlngills 

Locallslng site of damage: 

Segments: Functlon11 

Cervical C1·C6 • LIMN to all limbs 
• Urinary Incontinence 

• LMN to forelimb and UMN to hlndllmbs 
Cervlcothoraclc C6-T2 

• Homer's syndrome Brachia! plexus 
• Root signature 

• UMN to hindlimbs 

Thoracolumbar T3-L3 • Urinary Incontinence (UMN bladder) 

. 

• Schiff Sherrlngtan poature- rigid extension of forelimb and 
flaccid paralysis of hlndlli'nbs 

• LMN toss to hlndllmbs 
Lumbosacral L4-S3 

. 
• Loss of perinea! reltexes/sensatron 

Lumbosacral plexua • Urinary and faecal Incontinence (LMN bladder) 
• Root signature 

Sacral S1 ·S3 • Normal all limbs 
• Loss of sciatic function 
• Loss of perinea! reflexe~sensation 

[ J • Depth of damage and prognosis: 

[] 

[j 

[] 

ll 

Loss or: 

Proprioception 

V~luntary motor 

Above and eutaneous pain 

Above and deep pain 

PrincjplfS of splnal disease; 
Dlagnoala: 
./ Physlcal and neurological examtnallon 
./ Radlographs: 

Depth or damage: 

• Superflclal 

•. Superflclal 

• Middle 

• Deep 

> Plaln radlographs: Narrowing of IVD space, ll111ng of vertebrae 
> Myelogram: To identify site ol compression 

./ CSF lap and 

./ Advanced Imagery e.g. CT/ MAI 

Skeletal Disease 

Prognoala: 

• Good 

• Fair 

• Moderate 

• Poor 
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Management: 
./ Medlcal management: 

> Can be trlalled for patients with mlld proprioceptive deficits, weakness, ataxia~ 

• Slrict rest (cage confinement) 

Pain rellef combination of anll,rnflammatories and oplo!ds 
Supportive care: 
o +I- Bladder expression 
o Physiotherapy 

., Surgery: 
> If severe neurological deficits (no deep pain), repeat episodes, failure to manage conservatively 

1nt9ryertebra' disc disease {IVDD); 
Pathophyslology: 
./ Type 1: ChondroJd metaptasra 

Specific condlt1on1; 

> See In young to mlddle aged 2-7 years 
> In chondrodystrophlc breads, changes In the JVD cause it to become less shock absorbent 
> Sudden extrusion of nuclear disc material lhrough a ruptured dorsal annulus, usually triggered by 

an acute event, but Is predisposed lo by chronic changes affecting the IVD 
» Can get IVD mlnerallsal!on 
> Hansen type I disc protrusion; High velocity large ma.ss 

./ Type 2: Fibroid metaplasra 
:> Age related change seen when older. See In older animals 8·10years 
> Progressive fibroid changes fn the /VD cause !he nucleus to become more soft reading bulglng but 

no release of disc material 
» Rarely get IVD mJneralisatlon 
> Hansen type II disc protrusion: Low velocity small mass 

Cervical disc disease: 
./ Features: 

> Type I: Dachshunds, poodles, beagles, spaniels 
> Type II: Doberman plnschers 
> Most commonly at C2·C4 

., Clinfcat signs: 
» Severe neck pain and altered stiff gait 
;.. Lower head carrlage and neck guarding 
> Muscle spasm of neck and shoulder muscles 
> Forelimb root signature pain: Neuropathlc pain Jn a limb caused by compression of nerve roots to 

the affected Hmb, Indicates C4-C7 JesJon 
}» Can gel paresis and paralysls, worse In hlndlimbs and can be unllateral fn loreHmbs 

./ See above for diagnosis and treatment 
Thoracolumbar disc disease: 
./ Features: 

> Most common cause of JntervertebraJ disc disease (80%) 
>" MostcommonatT11-12 

./ CUnlcal signs: 
~ Neck and back pain 
:,.. Rigid back with "saw horse" appearance 
> H/ndlfmb paresis with altered proprioception 
» +I- Urinary Incontinence: 

UMN: Firm, hard to express, LMN: Soft, easy to express 
./ See above for diagnosis and treatment 

Skeletal Disease 

, 

., 



(l 

" n 
' ,I ., 

r: ~ 
!J 

I r: ! 
f 

[; I 
J 

l n 
i [l 
' 1 

(] 
[] 

i 
• [l l 
i ,. 
' u l 

.1 
J 

' 
I] 

[] 

[J 

'· 

248 

Cauda egylne svndrome (lumbosacral atenosls): 
Pathophyslology; 

,/ Compression of the spinal nerve roots at the cauda equine region usually the lumbosacral joint (L7·S1) 
due to stenosis of spinal canal or nerve root canal either due to bony or soft tissue changes: 
) L4 vertebrae houses L5-L7 spinal segments 
;.i. LS vertebrae houses S1-S3 spinal segments 
)- L6 vertebrae houses coccygeal spinal segments 

Cllnlcal signs: 
./ Lumbosacral pain 
./ Hlndlimb weakness: Slow to rise, does not want to jump orgo up stairs 

./ Tail pain, weakness, paralysis 

./ +/- Incontinence: Urinary or faecal Incontinence+/- LMN bladder 
Diagnostics: See previous page 

./ Radiographs +/· myelogram: 
:,,. Narrowing ol lhe intervertebral disc space 
,. Ventral spondylosis: If present then likely to be clinically relevant If consistent clinical signs (but 

require lunher diagnostics) 

caudal cerylcaJ spondylomyelopathy (Wobbler syndrome)j 
Pathophyslology: 
..I Compression of the spinal cord and spinal nerve rools typically at 04-5, C6-6, C6·7 
./ Usually seen in large dogs· Doberman pinschers, Great Danes, Rottweller, Poodles 
./ Can due to one or a combination of: 

:,.. Congenttal osseous malformation - Great Danes 
Malformation and malar11culation of the ver1ebrae and articular facets 

), Cervical vertebral lnstablllty and ver1ebral Upping - Dobermans 

Malpositlon of the ver1ebra caudal to the affected disc 
:,. Thickening of the ligamentum ftavum and disc protrusions - Great Danes 

Thickening of the soft tissue structures leads to compression 
Clinical signs: 
./ Progressive de~elopment ol cervlcal pain leading to paresis and ataxia of the hlndllm.bs but usually 

normal forelimbs, can progress to tetraparesis and proprioceptive defictts . . : . 
./ Cervical pain and guarding, towered head carriage. 
Diagnostics: See above 
./ Radiographs and myelogram: 

,>- Narrowing or wedging of the lnterver1ebral disc space, vertebral tipping C4-C7 
> Ventral spondylosls: II present then likely to be clinlcally relevant if consistent cllnlcal signs {bul:· 

require further diagnostics) 

Dls"cpspondylltis: 
Pathophyslology: 
./ Infection of the intervertebral disc: Either due to bacteria or fungi (tamale German Shepherds) 
./ Staphylococcus spp Is the most commonly isolated or_ganism 
./ Usually large dogs especially Gennan Shepherds 
Cllnlcat signs: 
./ Neck or back pain 
./ Lameness and altered gait 
./ Lethargy, lnappelance and pyrexla 

Skeletal Disease 
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Diagnostics: 
./ Radiographs: 

> Lysls of vertebrae and end plates and sclerosis of adjacent bone 
;.. Narrowing of the lntervertebral disc space due to collapse 
> +/· Ventral spondylosls 

,1 CSF tap, blood and urine culture 
Treatment: 
./ Long term antifungals or antibiotics several months 

Elbow disease: 

Causes: 
,1 Elbow incongruity (developmental malarticu1ation) 
./ Osteochondrosls dissecans of medlal humeral condyle 
./' Ununlled anconeal process (UAP) 
./' Fragmented medial coronoid process (FCP) 

Slgnalment: 
,1 Young, usually 4·8 months old (can be later 2·3 years) 
./ Large to giant breed 
./ Male > female 
Cllnlcal signs: 
,/ Forelimb lameness 
./ Worse with strenuous exercise or after rest 

./ May be bilateral 
Physical examination findings: 
.I' Reduced range of mo!lon 
.I' Effusion palpable between eplcondyles and olecranon 
.I' +I· Crepitus 
.I' +I· Periartlcular thickening 
Diagnostics: 
.I' Aadiographs: 

)> Both elbows 
;., 3 standard views: 

Relaxed medlolateral view with an Inside angle of approximately 120° 

• Flexed medlo1ateral view with an inside angle of 45° 

Craniocaudal view 
, Olher views: 

• Craniocaudal view with 15° pronation (h!ghlights medial coronold process) 
90° flexed lateral - best for assessing elbow incongruity 

.I' Advanced imagery: CT/MAI 

Elbow Incongruity (developmental malartlculatlon): 
Pathophyslology: 
,/ Due to uneven growth between Iha radius and the ulna 
,/ Physeal trauma or congenital disease 
.I' Increase pressure on the medial coronoid process, anconeal process and medial condyle of the 

humerus, polenllally reading to: 
> Ununiled anconeal process (UAP) 
> Fragmented medial coronoid process (FCP) 

Skeletal Disease 
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Oateochondrosls dlssec:ans ol medial humeral condvfe: 
Pathophyslology: 
.; Disturbance In endochondral ossification leads to the retention of epfphyseal cartilage, weakneS;S In the 

subchondrat bone leadJng causing a dissecting flap of articular cartilage and secondary inflammalofy 
Joint changes 

./' Possible causes: Hereditary, trauma, rapid growth, ischaemla, nutrition 
Spe<:lflc feature,: 
./ +I· Vatgus of the carpus 
./ Pain on deep palpation over the medial collateral ligament or by stressing the l!gamenl by flexing the 

carpus 90 degrees and rotating the loot lalerally 
Radiographic featurea: 
"' Aadlolucent defect on the medial humeral condyle 
ti' Secondary osleoarthritlc change 
Treatment: 
./ Conservative: 

> If diagnosed early (<6 months) may respond to conservative therapy 
> Strict rest, physical lherapy 
> NSAlDs, pentosan polysutfate sodium and glucosamlne and chondroilln sulphate 
> Weight reduction 

./ Surgery: 
> If lame after 7 months of age may benefit from surgery, can speed recovery and minimise 

development of osteoarthritis 
:,. Older anfmals with significant osteoarthritis, surgery may be unrewarding 

unuoJted anconeal process; 
Pathophyslology: 
./ Failure of osseous union between the anconaeus and the proximal ulnar metaphysls by 20 weeks of 

age, larger dogs may take up to 24 weeks 
./ Possible causes: OCD 1e·s1on, trauma (hyperextension), developmental jo!nl Incongruity (short ulna," 

elliptical trochlea notch) 
./ Can have concurrent FCP 
Specific features: 

,.,,. Front paws pofnl Jaterally and elbows abducted 
./ +I- Paln over the anconeal process with the elbow In flex!on with deep digital llexion 
Radiographic features: 
./ Best visualised on flexed lateral view 
ii Separation between anconaeus and ulna can be seen +/- osteoarthrltlc changes 
Treatment: 
,1 Conseivatlve: 

> Weight reduction, strict rest, physical therapy 
> NSAIDs, pentosan polysulrate sodium and glucosamlne and chondroltln sulphate 

" Surgery: Indicated If not Hrmly attached (I.e. anchored wlth cartllage) or complelely loose 

Fraamentatton of the medical coronold process; 
Pathophyslology: 

" Fragmentation of the medical coronold process 
" Possible causes: OCD leslon, trauma (hyperextensfon), developmental Joint Incongruity (short radius;. ' 

elliptlcal trochtea notch) 
Specific features: 
-" Usually older, 8·10 months old but up to 3 years 
./ Front paws point laterally and elbows adducted 

Skeletal Disease 
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./ Painful especially on external rotation of the paw with the elbow In hyperextension also painful over !he 
medical collateral ligament 

./ Olagnosls of exclusion, rule out UAP and OCD 
Radiographic features: Only moderate to severe cases 
,1 +/· Secondary osteoarthrttlc changes, associated wtth the medial coronold process and anconeal 

process 
./ +I- Sclerosis of the trochlear notch 
,/ +/- Abnormal contour or lack of visualisation of the medial coronold process 

Treatment: 

./ Conservative: 
> Strict rest, physical therapy 
> NSAIDs, pentosan polysulfate sodium and glucosamine and chondroltln sulphate 

l> Weight reduction 
,; Surgery: 

> Surgery Is treatment of choice for most young dogs without advanced osteoarthritis 

Hlpolseasei 

Causes: 
./ Avaacular necrosl1 
./ Hip dysplasla 
./ Dlalocatlon 
./ Femoral capital physeal fractures 
See "Radiology" for radiographic features 

Avascuiar necrosis aka Legq-caJyp-perthes dlseasei 
Pathophyslology: 
./ Young, usually <1 O months, small breed dogs 
./ PrOQresslve lameness, usually unilateral but can be bilateral 
./ Trabecular bona of the femoral head degenerates and collapses on itself reading to lameness and 

secondary degenerallve changes In the joint 
./ Radiographic signs: 

;;. Lack of head congruence 
;;. Lack of parallelism between head and acelabula and squaring of the femoral head 
> Thickening of the neck of the femur 
> Secondary arthritic changes 

Treatment: 
./ Pain rellel (NSAIDs) and strict rest, until surgery 
./ Femoral head ostectomy (definitive) 
./ Physiotherapy 

HIP dysplasla: 
Pathophyslology: 
./ Abnormal development and confirmation of the coxofemoral Joint, leading to the development of 

secondary degenerative Joint changes 
./ Usually large breed dogs, especially Labradors, Golden Retrievers, Rottweilers, German Shepherds 
./ Rapid growth and weight gain can lead to earl!er and more severe expression 

Diagnostics: 
./ Tests: Ortolanl laxity test 
./ Radlographs: 

> Lack of head congruence between the femoral head and acetabulum 
>- Femoral head squaring, femoral neck thickening, secondary degenerative Joint changes 

Skeletal Disease 
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Treatment: 
"' Medical: 

> Pain relief {NSAIDs) +/· oplolds (Tramadol) 
» Strict rest 
> Weight loss 
> Physiotherapy and hydrotherapy to maintain joint movement and muscle tone 
> Chondroprolective agents: 

• Pentosan polysulfate sodium: Weekly for 4 weeks then monthly for 3 months 
Glucosamine and chondroitln sulphate 

./ Surglcal: 
> Procedures performed in young dogs to Improve hip structure and }olnt congruency: 

• Juvenile pubic symphyslodesls: 
o Artificial premature fusion of the pubic symphys!s 
o Must be performed earty for maximum effect <4-5 months but can be difficult to a.ssesa the 

joint 

• Triple petvlc osteotomy. 
o Dogs younger than 12 mon\hs with no degenerative Joint disease 

> Procedure performed ln older dogs as salvage procedures: 

Femoral head ostectomy; 
o Best If dogs under 20kg 
o Improved outcome if limb use Is encouraged combined With acUve physiotherapy 

• Dorsal ace1abular neurectomy. 
o Desensillsatlon of the coxofemoral Joint by cutting sensory nerve supply (Cranial gluteal 

nerve) 
o Sensation can return over lime 

• Total joint replacement 

Hip dlslgcaUon; 
Pathophyalology: 

, Cranlodorsa1 dislocation is slgnlflcanlly more common compared to caudoventral 
, Seen typically ln mature dogs, usually due to lraumS:Uc Injury 

Cllnlcal signs: , 
> Acute onset non-weight bearing lameness 
) Affected limb Is held off the ground, usually toe pQlnt In 
) Leg length discrepancy, distance between greats~ trochanter and lschlum Is greater Ii hip forwartt. 

Diagnosis: 

> Radlographs (lateral and ventrodorsal views) 
Treatment: 

) Closed reduction: 
The more easily the limb re-luxates the less likely ii ~ill remain stable once reduced 

• Place l!mb In an Ehmer sling to allow for join to heal, place !or at least 2-3 weeks 
• Repeat radlographs after placlng a sling to ensure the hlp Is correctly reduced 

Limb may luxate again 
) Open reduction: 

• Surglcal reduction, for limbs that easily re-1uxate 
• Numerous techniques and some used In combination e.g. Toggle-pin fixation, capsular repair,· 

femoral head oslectomy etc. · 
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Causes: 
./ Cranial cruclate ligament rupture 
./ Patella luxatlon 

Stifle Disease: 

.I' Oateoehondrosla dlsncana of the femoral condyle (not covered) 
See "Rad/ology" for radlographlC features 

Cranlpl cryclate llqament ruptyr_e: 
Pathophyslology: 
./ Loss of support results In the tibia mov/ngcraniaHy (In relation to the femur} 
./ Commonly medJal meniscus Is damages as welt 
< Partial tears are common, and are a common cause of chronic lameness without instabltity 
./ Rupture can occur acutely due to increased acllvlty, or progressively over time due to degeneration 

leading weakness 
Clinical signs: 
./ Acute onset non-weight bearing lameness with toe out 
./ Chronic Intermittent lameness, then sudden lameness 
Diagnosis: 
./ Orthopaedic exam: 

> Cranlal drawer test: Best done under anaesthesia or heavy sedation 
> Tib!al thrust: Best done under anaesthesia or heavy seda!Jon 
> Joint effusion 
> Chronic changes Include perlarticular thickening on the medial aspect of the tibial head, muscle 

atrophy and reduced range of moUon 
v Aadiographs: 

> Joint effusion, +/· osteophytosis (if chronic} 
Treatment 
v See table below lo help decision making process 
v Conseivatlve: 

> <5kg can trial conservative therapy, 50% return to normal activity after 6 months 
> Strict rest 1-2 months 
; Physiotherapy to maintain range of motion 
> Anti-inflammatories 
» Chondroprotectlve agents: 

Pentosan poJysulfate sodium: Weekly Injections for 4 weeks 

Glucosamlne and chondroJUn sulphate: DaJJy supplementatlon 
v Surgical: 

:,.. Return to normal function faster 
» Reduced progresslon of degenerative joint disease 
» Lateral stabillsatfon technique: 

De Angells suture - mimics cranial cruclate function 
> Osteotom/es: Tlbfal plateau leveUlng techniques+/- UbJal crest advancement 

Tlblal plateau levelUng osteotomy (TPLO) 
Triple tibial osteotomy (TTO) 

Tfbial wedge ostectomy (TWO) 
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Sultablllty: 
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Outcome: 

Patelfa luxatloni 
Pathophyslology: 

DeAngellt: 

• Simple surgery 
• Simple equipment 
• Relatively Inexpensive 

• Dogs less than 20kg 
• Minlmal degenerative Joint disease 
• Minimal tibial slope 

• Reduces cranial drawer signs but tlbtal 
thrust not as much 

• Can rupture the suture In larger or very 
active dogs 

• Reduced progression of degenerative 
Joint disease compared to conservative 
but not as good as osteotomy 

./ Displacement of the patella: 

Oateotomlu: 

• Complicated procedure 
• Need special equipment 
• Costly . 

• Any breed 
• Any size 
• Any llblal slope 
• Any degree of degenerative joint 

disease 

• Reduces tibial thrust but not 
cranial drawer sign as much 

• Reduced progression of 
degenerative Joint disease 

• Faster relum to weight bearing 
• Better long term outcome and 

function 

, Smalt breeds most commonly medially, large breeds laterally 
./ Usually middle-aged small breed dogs 
./ Can have concurrent cranial cruclate rupture 
./ _ProgrE1sslve disease, can get worse with age 
./ Due to a combination of bone deformities: 

> Lateral rotation and bowing of femur 
}> Femoral eplphyseal dysplasia 
> Shallow trochtear groove 
» Hypoplasra of medial trochlear ridge 
> Tibial tuberosity displaced medially 
> Proximal tibial epiphysea1 dysp1asla 
> Medlal torsion and bowing of proximal tibia 

Cllnlcal signs: 

./ Intermittent skipping or leg locking 

./ +/· Bowed legged (genu varum) 

.; +J. Lameness 
Diagnostics: 
./ Physlcal examination: 

> Palpable ·1uxation of the patella on llex!on of the leg 
> A~sess for concurrent" cruclate rupture 

.; Radiography: 

)l> Not required for diagnosis, but can be used to determine severity or presence of concurrent 
disease 
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./ Grading: 
};> Based upon position of patella, how mobile it is, degree of bony defonnity 

Grada; Palpable abnormallttea: 

• Hypermoblle 

I 
• Immediately ratums ahar displacement 
• Minlmal tibia! lub\lrostty deviaUon 
• Asymptomatic 

• Luxates when walking 
• Relocates wHh ·extension of stifle 

II • Tibial tuberosity ls deviated up to 30 degrees medially 
• Mildly bow legged 
• lntennittent non-weight bearing 

• Luxated most of time 
• Raqulres dlgltal pressure to reduce but luxates Immediately 

Ill • Tibial tuberosity is deviated up to 60 degrees medially 
• Moderate bow legged +/· flexed stifles 
•. Frequently non-weight bearing 

• Parmanently luxated 

IV • Unable to be reduced with digital pressure 
• Tibial tuberosity Is deviated >60 degrees medially 
• Severe bow legged and flexed stifle 

Treatment: 
./ Conservative: 

> Grade 1, without lameness 
> Monitor every 6 months, surgery it Increases In grade 
J;> Pain relief: NSAIOs +/- tramadol up to Sm9"kg BID-TIO 
> Strict rest 
J;> Weight loss 
);, Physiotherapy and hydrotherapy lo maintain joint movement and muscle tone 
> Chondroprotectlve agents: 

Pentosan polysulfate sodium: Weekly injectlons for 4 weeks 

Glucosamlne and chondroitln sulphale: Daily supplementation 
.t' Surglcal: 

> Combination of a number of the fottowlng techniques 
> Soft tissue reconstruction: 

Grade 1 and used In all other grades with another technique 
Lateral Joint capsule and fascia lata Imbrications: Tightening of the lateral Joint capsule to 
reduce medial movement 

+/- Media! releasing desmotomy: Reduce lenslon on the patella on the medlal side 
> Bone reconstruction: 

Grades2·4 

Sulcoplasty: Deepening of the"trochlear groove by removing bone 

• Chondroplasty: Deepening of the trochlear groove by cartilage, only it less then 5 month old 
Tlblal tuberoslty translocatlon: Transposition of the patella l!gamenl Insertion so that it runs in 
line with the trochlear groove 

+/· Corrective osteotomy of femur/ tibia; Only when severe bone deformity 
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Fracture assessment: 
General physlcal examlnaUon: 
./ Assess lhe patient's stability and stabilise accordlngly: 

> Commence oxygen therapy 
» Commence IV fluids for shock 
> Administer pain relief 
» Stop any obvious bleed!ng 

./' Assess for signs of trauma to the vHal areas such as Iha chest, abdomen and central nervous system 

" Assess soft tissue Injuries: 
> Lavage and place temporary moist sterile dressings untll able to deflnlt1Ve1y assess 
» Administer IV antibiotics 

Olagnoatlca: 
.; Haematology, biochemistry, blood gas: Assessment of systemic compromise 
./ Radlographs: 

:,. Thoracic: Assess for pulmonary contusions, fractures, dJaphragmafic hernia, pleural disease 
> General fracture assessment 

./ Abdomlnal ultrasound: Free abdomlnal fluid, uroabdomen, haemabdomen, pleural effusion 

Principles of fracture repair: 

" Debridement: Only conservative debridement of bones, ligaments and tendons 

" Appropriate reduclion of the fracture, accurate anatomfcal alignment and stablllsatlon 

./ Minimise soft tissue trauma and ensure accurate aseptic technique 

PrfnclplH of fracture hea!lng needs: 
./ Provision of adequate blood supply 

" Elimination of overwhelming infection 

./ Accurate anatomical alignment and stabilisation 

Classification of fractures: 
" According to type of fracture: 

> PathologlcaVnon-pathologica1: 

• Pathological fractures are associated with regions of bone weakness, i.e. Lysls secondary to 
neoplasia or nutrition 

./ According to stability stable/unstable 

./ According to accompanying wound: . . . 

> Closed fracture: If there Is associated skin trauma eyen if not full thickness then !~eat as an open 
fracture · 

}> Open fracture 

./ According to the extent ol bone damage: 

> Complete fractures, Incomplete 

" According to the direction of !he fracture: 

l> Transverse, oblique, spiral, comminuted 
./ According to the location of the fracture: 

> Dlaphyseal: Proximal, mfdshafl and distal thirds 
}> Metaphyseal 

> Eplphyseal 

}> Physeat fracture: Possible premature growth place closure and bone growth deformity 

> Salter-Harris classlflcatlon of physeat fractures, see "Radiology" 

./ According to fracture displacement: 

> Dfsplaced and non-displaced 
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Toxicology 
This chapter covers: 

./ Common toxins, clinical signs and organ systems affected 

./ Management of an Intoxication 

Cllnlcal Sign: Poaalble lntoxlcente: 

• Seizures: . Cane toad . Organophosphate /Ca!bamale . Metaldehyde . Synthetic pyrelhroids . Strychnine . Mycotoxins . Yeslerday, today and tomorrow (Brunfelsia spp.) . Tobacco . Durante erects . Lead . Cyanobacteria . Chocolate . Cycads 

• Tremors: . Cane toad . Organophosphate / Carbarnate . Synthetic pyrelhroids . Tremorganic mycotoxln . Macroc~nc lactone anthelm!ntk: . Tobacco . Yesterday today and tomorrow (Brunfelsis spp.) . Cannabis . Macadamia nuts 

• Depression: . Lead . Cannabis 

• Paresis or paralysis: . Botulism . Clgualoxin . Tetrodotoxln . Macadamia (due lo polyarthritia) 

• Hyperaesthesia: . Chocolate . Tobacco 

• Hypersallvatton: . Cane toad . Fam!ly Aracaae (arum family) . Organophosphale/Carbamate 
Synthelic pyrethrolds . Duranta e,ecta . Tobacco . Macrocycllc ractone anthelmlntic 

• Hepatotoxlclty: . Paracetamol (cats) . Aflatoxins 
Cycads 

• Haamolyala and or . Paracelamol (cats) 
Haemogloblnurfa: . Onions and garlic . Snake envenomation . Lead 

• Coagulopathy: . Anti-coagulanl rodentlcldes 
• Alla toxins (due to liver failure) 
• Cycad seeds 

• Renal failure: Ethylene glycol . Grapes . unes 
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• Common Poisons: 

Family Araceae (arum family): 
• Oleffenbachla spp. (dumb cane} 
• Zantedeschia spp, (arum tlty, calla Illy) 
• Alocasla brlsbanensls {cunJevol) 
• Monstera dellclosa (Oxalate raphide crystals) 

Organs systems: Clinical Signs: 

• Oral Irritation • Congestion +/· swelling of buccal 
mucosa/tongue 

• Excessive salivation/ drooling 
• Pain reactions (e.g. pawing at mouth) 

Avocado (Pemea Americana): 

• Pers!n 

Organs systems: Cllnlcal Signs: 
• Respiratory • Dyspnea and coughing 
• Gastrolntestlnal • Head and neck swelling 

• Brisket oedema 
• +I- Sudden death . 

Cannabl1: 
• Signs may persist up to 48 hours 
Organs systems: Cllnlcal Signs: 
• Neurological • Depression but rapid arousal 

• Ataxia 
• lncoordlnatlon 
• +I- Halluc!nations 
• +I· Tremors 
• +I· Vomiting 

Cane toad: 

Organs systems: Clh:ilcal Signs: 
• Gastrointestinal • H','persalivaUon and vomiting 
• Cardiac • B\Jccal mucosa hyperaemia 
• Naurologlcal • Qysrhythmla: 

> Bradycardle 
··) .Tachycardia 

.. 
• Ataxia 
• Tetany al)d seizures 

Catbamate (snail bait) and Organophosphate (lnsectlcldas)i 
• Duo to acetylchotlne esterase Inhibition -+.1 Parasympathetic tone 
Organs systems: Clinical Signs: 
• Neurolog!cal: t Parasympathetic lone • Hypersauvatlon 

• Vomiting 
• Diarrhoea 
• Bradycardla 
• Dyspnoea (pulmonary oedema) 
• Mlosls 
• Muscle tremors an~ tetany 
• Paralysls 
• Seizures 

-
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Chocolate: 
• Theobromlne (part of the methylxanthlnes toxins) 

Organa systems: Cllnlcal Signs: 
• Gastrolntestlnal • Vomiting 
• Respiratory • Hyperthermfa 

• Neurological • Hyperexcltability 
• Tachycardia/pnoea 

TOXIC DOSE: • Muscle rigidity and hyperreflexla 

Tvna: Dose: • Ataxia 

Milk 50am/10kn • Seizures 
Dark 20Qm/10kn • Can lead to cardiac failure if severe 

Cookina !'\l'lmf1Qka 

Clguatoxlm 
• Tropical fish poisoning {TetrOdotoxin) 

Organs systems: Cllnlcal Signs: 

• Gastrointestinal • Muscle and Joint pain 

• Neurological • Vomiting 
• Diarrhoea 
• Weakness 
• Paresis to paralysis 

Cycad seed a {Cycas revoluta}: 
• All parts are toxic 

Organs syetoma: Clinical Signs: 
• Hepatic • lnappetance 
• Gastrointestinal • Vomiting wilhin couple hours 

• Coagulation • Diarrhoea can be haemorrhagic 
• Abdominal pain 
• Bleeding 
• Ataxia 
• Seizures 

Cyanobacteria: 

Organs systems: Clinical Signs: 
• Gastrolntestlnal • Vomiting and diarrhea (minutes) 
• Hepatlc • Abdomlnal pain 
• Renal • Neurologfcal signs (minutes to hours after 
• Neurological exposure): 

> sanvatlon 

• Weakness/ataxia 
;. Dyspnea 
:,;. Seizures 
, Coma 

Duranta erecta: 
• Golden dewdrop, plgeonbeny, skyflower 

Organs systems: Clinical Signs: 
• Gastrointestinal . Depression (drowsiness, drooped eyelids) 
• Neurological . Hypersallvat!on . Bradycardla . Me1aena . Seizures . +I- Coma 
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fl Ethylene glycol: 
• AnU-freeze, cold packs 

Organs systems: Cllnlcal Sign,: 
• Neurological • Depression and stupor 30 mlnutes 
• Gastrointestinal • Ataxia and paresis 
• Renal • Anorexia 

• Vomiting 
• Polyuria/polyd!psla 
• Anuria 12-72 hours 
• Seizures 

Grapes (Vitis vinifera): 

Organs systems: Cllnlcal Signs: 

r: • Gastrointestinal • Vomlting 
• Renal • Diarrhoea 

• Anorexia 
• TOXIC DOSE • Abdominal pain 

. 

. 

;. Reported 20gm/kg grapes BUT varies significantly • +/. Polydipsia 
between individuals • Anuria 

-;, 3mg/kg raisins 

Lead: 
• Paint (renovations), batteries 

L Organs systems: Clinical Sign,: 
• Gastrointestinal • Vomiting/diarrhoea 
• NeurologJcal • Altered behaviour - hyperaesthesia 
• .Haematological • Ataxia and tremors 

• Seizures 
• Blindness 
• Anaemia 

Lllleo (LU/um spp.): 

[] • All parts are toxic 
• Cats are most sensitive progress to renal failure, dogs prim8ri1y gastrofntestlnal signs 

Organs systems: 
' 

Cllnlcal Signs: 
• Gastrointestinal • . Lethargy and depression 

[] 
• Renal • Vomiting 

·~ Anorexla 
• Polyuria 
• · Anurla- 24-48 hours I 

(] 
Macadamia: , 

Organs systems: Clinical Sign,: 
• Musculoskeletal (polyarthritis) • Depression 
• Gastrointestinal • Vomiting 
• Neurological • Hyperthermla 

L • +/- Joint pain and swelling 
TOXIC DOSE: • Posterior paresis . Average 4gm/kg • Ataxia and muscle tremors-12 hours 

5-20 kernels for a 10 ka dtv1 
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Maerocycllc lactone anthelmlntlc: . Anthelmlntlc and lnsectlclde/acariclde 
• Preparations e.g. any preparation ending with "ectin" e,g. lvennectln 
• Collies and Old Enalish Sheervlr.ns Increased sensittuilv 
Organs systems: Clinical Signs: 
• Neurological • Hypersallvatlon 

• Ataxia 
• Tremors 
• Diarrhoea 
• Blindness 

Metaldehyde: 

• Snail baits 

Organs systems: Cllnlcal Signs: 
• Neurological • Tachycardia 
• Musculoskeletal • Hyperthermla 
• Cardiovascular • Ataxia 

• Muscle tremors 
• Hyper-excitability 
• Nystagmus (cats) 
• Seizures 

Mycotoxlns: 

• Aflatoxlns 
• Tremorgenlc 
Organs systems: Cl/nlcal Signs: 
• Aflatoxlns: • AllatoxJns: 

> Gastrointestinal ;.. Sudden death 
> Hepatic > Anorexia 
> Coagulation ; Vomiting 

• Tremorgenic: :;. Jaundice 
> Neurological > Liver failure 

> Coagulopathy 
• Tremorgenlc: 

> Panting 
;. Hyperexcltabillty , Ataxia 
> Muscle tremors , Hyperthermfa 
> Seizures 

Oleanders (Atlamandas): 
• Cardiac glycosfdes 

Organs systems: Cllnlcal Signs: 
• Card!ovascular • Sudden death 
• Gastro!ntestinat • Diarrhoea+/· haemorrhagic 
• Respiratory • Oysrhythmfas 

:., Tachycardla/bradycardla 
• Vomiting 
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Onions and gar11c: 
• S·methylcysteine sutphoxlde (SMCO) 

. 

Organs systems: Cllnlcal Signs: 

C 
• Haematological ..... Heinz body formalion -+ haemolysls • Lethargy 

• Anorexia 
TOXIC DOSE: • Plgmenturia • haemoglobinuria 
• Dogs: • Pale mucous membranes . 

:., >0.05% of body weight (single dose) • Jaundice 

I: , > 1 Ogm/kg daily over several days ..... anaemia 
• Cats: 

, 25gm/kg daily over several days -+ anaemia 

Organophosphalea - see Carbamate toxicity above: 

• Due to acetylchollne esterase inhibition ..... t Parasympathetic tone 

Paracetamol (cats) 
• Acetaminophen 

Orglins systems: Cllnlcal Signs: 
• Haematological: • lethargy 

;, Heinz body formation ..... haemolysis • Dyspnoea, tachypnoea 
:., Methaemogtobinaemia • Tachycardia 

• Hepatic • Methaemog!obinaemla 

[ 
• Pale mucous membranes, cyanosls 

• Dogs: 70mg/kg • Plgmenturia- Haemoglobinurla, haematuria 
• Cats: 10mg/kg • Oedema ol face and paws 

• Jaundice (in 2· 7 days} 

I : 
Rodentlclde: see "Coagu1opath( 

• Reduced vitamin K ..... essential for activation of vitamin K dependant ctottlng factors 
• Can get intoxication from eating poisoned rat 

Organs systems: Cllnlcel Signs: 1-5 days 

t' ' 
• Coagulation • Pale mucous membranes 

• Haematomas 
,- Oyspnoea +/· haemoptysis 

' 
• Haemorrhaging from cuts, nose and ·mouth, 

into faeces and urine 

[ 
• +I· Lameness 

Pyrethrolds: . '· 
• Cats deficient in hepatic g1ucuronidatlon 

Organs systems: Cllnlcat Signs: 
• Neurological • Tremors 

• Hypersallvatlon 
• Ataxia 
• Seizures 

[: 
Tobacco (Nicotfana tabaccum}: 

• Part of the methylxanthlnes toxins . 

Organs systems: Cllnlcal Signs: 
• Gastrointestinal 11 Vomiting 

[' 

; 

• Neurological • Dlarrhoea 
• Muscle tremors 

TOXIC DOSE for a 20 kg dog: • Hypersalivatlon 

• 1 cigarette (very sick}, 10 cigarettes (dealh) • Constricted pupils 
• No antacids - acids inhibit absorption • Hyperaxcitabllity 

[l 
• Seizures 
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Strychnine: 

Organs systems: Cllnlcal Signs: 
• Neurological • Muscle rigidity 

• Tetany 
• Seizures (titanic) - triggered by stimuli 
• Mydrlasls 

Yesterday, today, tomorrow (Francis/a Brunfe/sia austra/is): 
• Flowers change from violet to white In a couple days 

Organs systems: Clinical Signs: 
• Gastrointestinal • Vomiling and diarrhoea 
• Neurological • Ataxia . Muscle tremor and rigidity . Optisthotonus . Seizures . Anisocoria and nystagmus 
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n • Management of Poisoning: 

TI h di e !!D oneg ~ ge; 

(l 
o~, protection: • Patient may become aggressive 

• They may bite unlntentlonally 

Bring down • Respiratory distress 
lmmedlately: • Weakness or neurologlcal 

• Severe vomhlng 

r: • Bleeding 
• Mucous membrane pallor 

Decontamination: • Oral: 
;.. Use a damp rag to wipe the mouth and gums 

r: :,i. Avoid using hose as can lead to asplratlon and drowning 
• Ingestion: 

> Corrosive: 
• DIiute with milk or water, do not Induce emesls 

» Non.-corroslve: 
• Recommend owner to bring down, emesis in veterinary ctlnlc is saier and 

more effective 
• Attempt Induction of emesls, provided that there are no contraindications 

o Sall slurry: 3 teaspoons and water 

o Syrup of Ipecac: Dogs and cats 2-4m1 PO ' 
o Washing soda cryslals: Small amount Into mouth 
o Liquid hand washing soaps: 2 teaspoons Into mouth 

• Toplcal: 
~ Owners should protect themselves from contact with the toxin before 

helplng their pet animal 
> Dry: _e.g. Powders 

• Try to dust oft or vacuum 
, Wet: e.g. Anti-parasite preparations 

• Wash with copious amounts of W~ter and hand washing soap or shampoo 
• Ocular: 
> Immediately flush eye for 20 minutes with copious amounts of clean water 

Other lnatructlone: • Bring any vomited material and any toplcally applied or Ingested products into 

1; the clinic 

l1 
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e. Emergency assessment of a suspected lnloxicallon: 

AsseN and stablllze 
vital signs: 

History: 

Physlcol 
examination: 

Decontaminate: 

• See "Cardlopulmonary Resuscitation" 
• Airway: 
> Provide oxygen supplementation 
» Check airway patency 
> Intubate If required +/· ventilation 
> +/- Tracheostomy 

• Breathing: 
> +/· Commence manual ventllation 

• Cardiovascular: 
> Assess heart rate, rhythm and pulses 
) Commence compressions if required 
> Place IV catheter 
> Administer cardioaclive drugs: Adrenaline, atropine 
> Administer IV fluids, bolus therapy titrated to effect 

• Drugs: 
> Neurologlcal signs (selzures): 

• Drazepam 0.5m/kg IV can repeat 
• Other: 

> Assess body temperature: 

• Active cooling/warming 

• Toxin: 

> Type, amount, route of exposure 
• Clinical signs: 

> What kind of clfnical signs, and for how Jong? 
• Prior heath Issues 
• Concurrent medication 

• Perform a more thorough physical examination 
• Collect blood/urine for diagnostics 

• Topical toxic agents: 
> Removal of topically applied agents e.g. pyrethrolds 
> Thorough washing and bathing with mild shampoo or hand washing liquid 

• Inge.sled toxic agents: 
> Emesls Induction: 

• Contra!od!cgtions: 

o Neurological derangements or obtunded 

o Reduced ability to protect airways from aspiration: E.g. Reduced gag 
reflex, laryngeal paralysis 

o Caustic substances: E.g. Petroleum products (petrol, kerosene, 
turpentine), dishwashing tablets, alkaline and acids 

• Agents: 

o Apomorphlne (dogs only): 0.03mg.lkg IV/IM 

o Xylazlne (cats) but variable efficacy: 0.4·1 mg/kg IM/SC 

o Reverse with yohlmbine 0.25-0Smg/kg IM 
> Gastric lavage: 

• life-threatening Intoxications e.g. chocolate, snail baits 

• When emesJs ls contraindicated or has not been effective 
o Note: Gastric lavage fs less effective than emesls 

• Contraindicated with hydrocarbons, corrosive substances 

• How: 

o Anaesthesia and placement of a cuffed endotracheal tube 

o Measure and mark a large bore tube from nose to rast rib 
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L o Pass into oesopha.gus and conflnn placement 

o Lavage wann water up to 10ml/kg Into tube untJI moderately_dlslended 
and then repeat until clear fluid returns 

o Administer activated charcoa11-2gm/kg or equivalent· 

E 
o Kink tube before removal 

> Cathartlca (Increase speed of passage through gaslrolntestinal tract and . 
reduce absorption): 
• Sorbltol (usually in combination with activated charcoal): 

r: 
o Monitor tor hypematraemia and diarrhoea 

• Sodium sulphate (Glauber's salts): Avoid If have CHF 
• Magnesium sulphate (Epsom salts): Avoid If have CHF 
• Mineral ell (paraffin oil): not vegetable oil 

I: 
> Toxin lmmoblllzatlon (reduce further toxin absorption): 

• Adsorbents: 
o Actlveted charcoal at 1-3g/kg every 6 hours: 

o Give repeat doses as most toxins undergo enterohepatlc recycling 

u 
o Combination product with a cathartic (e.g. Sorbltol) have a~ded benefit 
o NOT useful against small molecules (alcohols, caustic substances, 

nitrates, petroleum distl11ates or heavy metals etc.) 
• ChelattnWpreclpltatlng agents: 

a Sodium bicarbonate: Iron 
o Magnesium sulphate: Lead 
o Calcium salts: Fluoride 
o Tannie acid (tea): Alkaloids- use up lo 2 llters of tea for gastric.lavage 

Specific antidote: • If a specific antidote ls available 

I : 
• Specific enzyme Inhibitors (e.g. 4-methylpyrazole for ethylene glycol) 
• Specific antibodies (e.g. dlgltalls) 

DetoxlflcaUon and • Suppon and promote renal excretion: 
toxin excretion: > Induce diuresis with IV fluids 

[ 
> Reduce urinary reabsorption (urinary catheter) e.g. Chocolate toxicity 

• Reduce enterohepatlc recycling of toxins: 
> Repeat administration of adsorbents such as activated charcoal 

Supportive care: • Maintenance of hydration, normotenslon and normothermia 

[] 
• Control of cardlovascular derang~ments 
• Control of acid-base derangamBnlS 

. '· 
• S~ptomatlc treatment of neurolOglcal and gastrolntestinal slg~s 
• Promotion of nonnal urinary function . 

n 
I; 
L 
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Transfusion Therapy 

This chapter covers: 
./ The types of blood products and their Indications 
.t' Collection and cross matching 
./ Administration of b!ood products afld rates 
..,. Transfusion reactions, clinical slgns and how to investigate and treatment 

Blood products and jndlcatlons; 

• Tvnes of blood oroducts· 

Types: Alma: Indications; 

• Increase oxygen carrying capacity • Anaemia 
• Clotting factors (all) • Thrombocytopenia 

Whole blood • Plasma protein • Coagulopathles 

(<8 hours old) 
• Platelets: Blood must not be 

refrigerated and therefore must be 
transfused Immediately after 
collection 

Packed red cell• • Increase oxygen carrying capacity • Anaemia 

(>8 hours old) 

Stored whole • Increase oxygen carrying capacity • Anaemia 

blood • Stable clotting factors (Vitamin K • Coagulopathy: 

(<21 days old) 
dependent) > Anti-coagulant toxicity 

• Plasma proteins (rodentlcide) 

• Clottlng factors - stable and • No anaemia 
unstable • Coagulopathy: 

• Plasma proteins > Disseminated lntravascular 
Frozen fresh coagulatlon 

plasma > Hepatic disease 
(frozen <6 hours > Anti-coagulant toxicity 
after collectioo, (rodenl!clde and snake 
<3 months old) envenomatlon) 

• vWD and hemophilia 
• Hypoalbuminemia 
• Collold SU""'Ort 

• Clotting factors - stable and • Same as FFF 
Fresh plasma unstable • Thrombocytopenla 
(<6 hours old) • Plasma proteins • Collold support 

• Platelets 
Stored or frozen • Stable clotting factors (Vitamin K • No anaemia 

plasma dependent) • Coagulopathy: 

(frozen >6 hours 
• Plasma proteins > Anti-coagulant toxicity 

after collection (rodentlclde) 
OR frozen plasma • Hypoalbumlnaemra 

>3 months old) • Colloid support 
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rndlcations for blood products; 
./ Red blood cells: 

> PCV <15% or when rapidly drops <20% (15% ln cats) 
> PCV <25%and need to do surgery or anaesthesia 
> CIJnlcal signs of anaemia: 

• Exercise Intolerance, tachycardia, tachypnoea, dyspnoea, weak.neSs, hypotenslon, sync9pe 
and stupor 

ol' Plasma: 

> Indicated for coagulopathies or Improve coagulation function prior to surgery 
> If significant cl!nlcal haemorrhage: 

Fresh frozen plasma can be given In 10mVkg boluses, repeated untll clotting time Improves 

• Or 10mVk.g/hr until reduced haemorrhage, nonnal!sed ACT then reduce to 2-3ml/kg/hr as a 
maintenance, up to 50m1/kg/day 

> If mlld bleeding and undertylng cause Is being treated: 
• Fresh frozen plasma can be given in 5· 1 Oml/kg boluses, then contlnued at 2-3ml/k.g/hr as a · 

maintenance 
> If no bleeding but need to perfonn surgery: 

• Can administer fresh frozen plasma as a bolus toml/kg 
./ Albumin: 

> Low oncotlc pressure and critically Ill patients 
> Note: >10mVkg ol plasma Is required to increase albumin by 1g/L, providing nutrition Is a more 

efficient. Artiliclal coHolds can be used to Increase oncotlc pressure, but Its use In the prevention or 
oedema states has come under question, see "Fluid Therapy" 

./ Platelets: 
> Thrombocytopenia 
i'" NOTE: Platelet transfusions not typlcally administered for thrombocytopenla (wait for regeneratrve 

response). 20mVkg of fresh whole blood Increases platelets by <40 x 1cf1L, vasopressln can be 
used to stimulate bone marrow to release platelets but variable response. 

Blood tvpe1; 
./ Dogs (> 13 types): 

)> Dogs can have,more than one blood type 
> No natural al1oantlbodies, so If never received blood transfusion before cross matching should not 

be necessary 
) Antibodies fonn after 5 • 7 days, If second transfusion done after 5 day_s MUST cross match 

./ Cats (A, B, AB and other): 
)> Blood typing and cross match 
)> Type A cats: 

• MC?sl common antigen type 
• Have low levels of naturally occurring antl·B antibodies, If given type 8 blood, see a delayed 

reaction · 
> Type B cats: 

Have high amounts of anti-A antibodies, If given type A blood, see acute severe reaction 

• Typlcally, Persians, Himalayans, Brlllsh shorthafrs, Devon, 25% of DSH 
> Type AB cats: Can have anyone's blood but can't donate 
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C0Uect1on ang admfnlstratfon; 

Donor selectlon: 
./ Dogs: Body weight >25Kg, PCV >35%, vaccinated, never received blood before, negalfve for 

heartworm and other Infectious diseases 
./ Cats: Body weight >5kg, PCV >35%, vaccinated and indoor, never received blood before, negative for 

FeLV, FIV, mycoplasma fells and tdxoplasma 

Collection from donor: 
./ Heavily sedate or anaesthetise donor 
./ Place a Jugular catheter, extension set (not In cats) 
./ Can collect up to 10% of an animal's 'blood volume' {blood volume= BOml/kg In Cats, 90ml/kg ln Dogs) 
./' Mix blood with 7:1 ratio with anti.coagulant, i.e. blood:antlcoagulant = 7m1:1ml 
./ As blood is collectlng Jn bag the blood must be mixed 

Cross matching "In-house": 
used to determine the compallblllty of the donor blood to the recipient 
Recommended for: 
./ Whole blood and packed red blood cell transfusions 
./ All cats 
./ Dogs that have received a blood transfusion before (or 4 days after their first transfusion) 
Equipment needed: 
./ 2 x 3ml syringes and needles 
./ 2 x 5ml syringes and needles 
./ 4 EDTA tubes 
./ Slfdes 
./ Sallne 0.9% 
Method: 
./ Collect 2mls of blood from the donor and recipient and store in two EDTA tubes labelled "donor" and 

"reciplenr 
./ Place EDTA tubes In centrifuge 10009 for 5 minutes to separate the plasma from the red blood cells or 

leave to stand 
./ Collect the plasma and place in EDTA tubes again labelled "donor" and 'recipient" 
./ Collect 0.2mls ol packed red blood cells and dilute down with 4,Bmls of 0.9% saline - label the syringes 

"donor" and "reciplenr 
./ Label the stJdes as below: 

:.,. Donor control: Oetennlnes If the cross match is viable 
> Recipient control: Detemilnes If the cross match Is viable 
> Minor cross match: Determines If the donor has antibodies to the recipient red blood cells 
> Major cross match: Determines If the recipient has antibodies to the donor red blood cells 

./ Proceed as followlng: 
> Donor control: Place t drop of "donor plasma" and "donor RBC" on a slide, gently mlx 
> Recipient control: Place 1 drop of "recipient plasma" and "recipient RBC" on a slide, gently mix 
, Minor cross match: Place 1 drop of "donor plasma· and "recipient RBC" on a slide, gently mix 
, Major cross match: Place 1 drop of "recipient plasma· and 'donor RBC" on a slide, gently mix 

Interpretation: 
./ Gently mix wllh a clean needle 
./ Agglulinatlon: 

> Seen as clumping of the red blood cells, "bundles of grapes' 
:>- Should occur within 5 minutes 
;;,. If It occurs then add a drop of satJne, if It dissipates then it was nol agglullnated 

./ Haemolysls 
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Results: 

./ If either of the conlrols agglutlnate, then cannot Interpret the cross match 

.; Cats: 
;. Type A and B recipients: Both major and minor must be negative 
;. If type AB recipient receiving type A blood: Major must be negative but If the minor ls slightly 

positive that Is expected . 
./ Dogs: 

;. Ideally both major and minor cross matches are negative 
;. Or select the donor with !he least positive minor cross match 

.; IF positive minor cross match: The blood is best given as "washed Rec• or packed red btood cells tO 
remove as much of the plasma as possible 

Admfnlstratlon of blood productai 
.; Premedlcallon: 

» Chlorphenlramlna 0.5mg/kg IM/SC 
»- +I- Solu-delta cortef 10mg/kg IV 

./ Howmuch: 

:,;,. PCV after lransluslon at least 25-30% 

»- Rough guide = to Increase PCV by 1 need 2mVkg of whole blood or 1 mVkg. of packed ABC 

Volume (ml) = Body Wt (kg) x 90 (dogs) or 66 (cats) x (target PCV - recipient PCV) 
DonorPCV 

ti' How to administer. 
, Use a 170µm blood filter, can administer via peripheral catheter 
:.- Dilute packed ABC with at least 100mls of saline 
> Avoid Ca+ containing fluids: 

Run with 0.9% saline or PlasmaLyte 148 
> To reduce risk of bacterial contamination should transfusion within 4 hours 
> Recheck PCV 1 hour post-transfusion 

ti' Rate: 
> Start slow at'2ml/kglhr for 15 minutes and monitor for reacUona, then progreulvelydouble 

the rate until the desired rate la reached 
> Suggested rates; 

• Cardiac disease/failure: 3ml/kg,'hr 
Normovolemlc: Up to 1 Oml/kg,'hr 
Haemorrhagic shock: Can administer blood as·a bolus at 5-10ml/kg IV repeat It necessary 

Transfusion reaction,; 
V C,llnlcal signs: 

> Collapse and shock: Pale mucous membranes, slow caplllary refill time, hypotenslon, tachycar:dla 
, Vomiting, pyrexla, hypersallvatlon, coughing, angloedema, urticaria, haematurla, Incontinence 
;;. Acute lmmunologlcal reactions {<6 hours post-transfusion): · 

lntravascular haemolysls: Can lead lo S1RS and DJC, renal failure 
Anaphylactlc reactions: Collapse and shock 
Acute lung Injury: Respiratory distress, bilateral pulmonary lnflltrates and hypoxaemia 
Urticaria: Due to release of histamine stimulated by mediators in donor plasma 

> Acute non•lmmunological reactions: 
Old/damaged RBC's: r K+, r ammonia, r H+ Ions- hyperkalaemla, encephalopathy, acidosis 

• Bacteria conlamina!lon 
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Citrate toxicity: Leads to hypocalcaemia, see vomiting, tremors, seizures 

• Volume overload: Tachypnoea, Jugular distension/pulses, walery nasal discharge, pulmonary 
disease 

> Delayed lmmuno!oglcal reactions: 

• Haemolysls 
» Delayed lung Injury (6-96 hOurs post-transfusion) 

~ Treatment and Investigation: 
> Stop transfusion: 

• Baseffne measurements: Capillary refill times, mucous membrane colour, heart rate, 
temperature, heart rate, blood pressures, SP02, ECG 

> Supportive therapy: 

• Treat distributive shock, see "Shock and Anaphylaxla": 
o IV fluJd shock therapy 
o Prednisolone sodium succlnate up to 10mg/l(g IV 
o OJphenhydramlne 2mg/l(g IV OR chlorphenframrne O.Smg/kg IV 
o +/· Adrenalin 0.005mg/l(g IV if severe shock: 

0.05mV10kg of 1:1000 
0.5mV10kg of 1:10,000 

Oxygen therapy 
> Assess for haemolys!s: 

Spin down samples from both the donor blood and the recipient 

Both samples: Acute non-Immunological (suggestive of) 

Patient only: Acute Immunological 
> Assess for bacterial contamination of blood products-cytology 
> If large volumes administered: 

Check paUent K+ and Ca+ levels: Treat abnormalitles, see "Fluid Therapy" 
If suspect circulatory overload: Diuretics, furosemlde 1-2mglkg IV 

> Monitor urine: 

II haemogloblnuria: JV flu!ds, mannitol CAI to reduce risk acute kidney Injury due to pigmenturia 
> Urticaria and pyrexJa (with no haemolysls or bacleriain donor blood): 

• Administer antl•hlstamines, restart slowly when ctfnlcal signs resolve 
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This chapter covers: 

./ Collection of urine 

Urinalysis 

./ Interpretation of findings on urlnalysls, dipstick test 

./ Interpretation of protelnurla 

CollecUon: 

./ Maybe refrigerated (not frozen) for up to 12 hours and warmed to room temp before testing 

./ Cystocentesis: Best for assessing urine especially if wanting to culture 

Gross examination: 
./ Volume 
./ Turbidity 

./ Colour. 

> Red'cloudy: Blood 
> Yellow/brown: Billrubln 
> Red/brown: Haemoglobin 

Urine concentration: 
./ Morning sample is best, It Is most concenlrated 
./ Repeat samples are required lo accurately detennfne urine specific gravity 

Urine specific gravity: D1fferenti1l1 (proposed mechlnlama): 

<1,008 = HYPosthenurfa • Hyperadrenocortlclsm U ADH secretion and reduced activity) 
Actively diluting • Hypercalcaemia (l NaCl reabsorptlon, l ADH sensitMty) 

• Hepatic disease (l Urea-+ medul/ary washout) 
• Pyelonephrftls (l sensitivity to ADH due to endotoxins) 

.· 

• Diabetes lnslpidus O ADH production or! ADH activity at kidneys} 
• Pyometra (l sensitivity to ADH due to andotox/ns) 
• Hyperthyroidism (T GFR- medullary washout, pofydlpsla) 
• Psychogenic potydlpsla (primary pofydlpsla) 
• IV flulds 
• Diuretics 

'· 
1 ;oos-1.013 = laosthenurla • Renal disease (1 GFR, osmotic dlureslS and medullary washouQ.'. 
Not concentrating And above . 
1.014-1.029 = Hypersthenurla • Hypoadrenocortlclsm (l Afdosterone -+ ! NaCl reabsorption) 
but mlnlmall~ concentrated • Diabetes mellllus/renal glycosurla (osmotic diuresis) 
(Inappropriate if concurrent • Renal disease (1 GFR, osmotic dieresis and medullaf}' washout) 
dehydr4;tllon) • Hepatic disease (l Urea-+. medul/ary washout) · 

• Hyperadrenocortfclsm (l ADH secmtion and reduced activity) 

1.030-1.045 = Hypersthanurla • Normal or could be acute kidney injury 

>1.045: Hypersthenurla • Dehydration in dogs, nr;>rmal In cats . 

Urinalysis 
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• Dipstick test: 

pH: 
• Increased pH (alkallnlty): 
> Alkalosls, urinary tract Infection, urine retention 

• Decreased pH (acidity): 
) Fever, starvation, high-protein diet, acidosis, excessive muscular actiVlty 

Proleln: 
• Assess In conjunction with urinary specific gravity and sediment examination 
• Small amounts In concentrated urine ts ok (e.g. t+ with >1.030,2+ Mth >1.040} 
• Only detects> 30mgtdl of protein 
• Does not detect globulins and Bence-Jones proteins (plasma ceH myelorna) 
• UP/C ratio Is a more accurate quantitative estimate of protelnurta·-See below 
• Fa/N negative: Dilute urine, acidic urine, albumin concentrations 1-30mg/dl 
• Fain poa/Uvt1: Alkaline urine 

• Causes of protelnutf11: 2+ or more or > 1 + in dilute urine <1 .030 is significant 
> Haemorrhage (>5 ABC per HPF): 

• Trauma, Inflammation, neoplasla 
> Inflammation In the urinary tract {>5 WBC per HPF): 

• Inflammation, neopfasra, Infection 

• Renal disease: 
• Usually NO blood or significant cellular sediment 
• Primary glomerufar disess,: Significant 3·4+ dipstick protein: Amyloidosrs, glomerulonephritls 
• Primary tubular disease: Mild to moderate <.2+ dipstick protein 

> Pr•renal protelnuria: 
• Mild <2+ dipstick protein: fever, cardiac disease, shock, muscular exertion, seizures 

Glucose: 
• Present In urine If exceeds renal reabsorptlon capacity: 

l> cats: Blood glucose >15mmoVL 
» Dogs: Blood glucose >10mmolll 

• Diabetes mellitus: Concurrent hyperglycaemia 
• Fanconl syndrome: Glucosuria without hyperglycaemia, due to renal tubular pathology 
• Stress hyperglycaemfa (cats): Blood glucose has exceeded renal threshold 
• Hyperadrenocortfcism 

Ketonea: 
• See kelonuria before ketooaemla 

• HJgh·fat diet: Fat breakdown 
• Starvation/anorexia: Catabo!ism 
• Diabetes mel!itus/ketoacfdosls: Ketoacldosls due to uncontrolled diabetes 
• Very young 

Blllrubln: 
• WIii see blllrublnuria before hyperb1Urubfna8mla 

> Dogs: SmaH amounts In COncentrated urine ls ok (e.g. 1+ with >1.030, 2+ with >1,040) 
> Calsi Trace amounts are slgnfffcant In cats (hepatobJIJary dlsea8e) 

• HepatobllJary disease: 
> Cholestasls, hepatic disease 

• Haemolysfs: 
> Haemolytic anaemia 

Uroblllnogen: 

• No cllnfcal value 
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Blood.lHaemoglobln: 
• Spin down the urine to differentiate 
• Haematurla: 
> Lower urinary tract Infection/Inflammation, trauma, neoplasla, coagulopathles 
> Spin down urine: If ABC pellet with clear supemate = haematuria 

• Plgmanturla: 
> Haemogloblnurla: 

• Haemolytlc disease e.g. IMHA, snake bites etc. 
• Spin down urine: No pellet with red/brown supemate 
• Serum: Haemolysls and anaemia 

> Myogloblnurla: 
• Muscle damage (t CK) 

• Spin down urine: No pellet with red/brown supemate 
• Serum: Clear and no anaemia 

Sediment examination: 
./ Slow centrifugation over a longer period of lime. E.g. 1500rpm over 5-10 minutes 

Erythrocytn: 

• Bleedtng, coagulopathy, Inflammation, neoplasia 

Loucocytu: 

• Inflammation 
• Infection 
• Neoplasla 

Microorganisms: 

• Bacteria: 
, Primary or secondary (neoplasla, hyperadrenocorticlsm) 

. 
. .. ,·, 

. 
" 

:,;,. CuHure Is the only way to.rule out Infection, lack of haematurla, pyurla, protetnuria does not rule out 
infection as patient could be lmmunosuppressed or potyurlc 

• Fungi 
• Protozoa 
• Parasites 

Caatl:: . 

• Increased In acidic urine . '· 
• Decreased In alkaline urine (dissolve) 
• ·rncreased hyallne or granular casts Indicate nephron damage or kidney damage, lnflam_mation 

Crystal•: ·; 
·• Types depend on urine pH, concentration, temperature 
• See "Urinary Traot Disease" !or more Information 

StruvHe Calclum oxalate Ammonium Blurate Urata Cystelne 

V, ® • a 11 re . . . 

' 
Monohydrate Dlhydrate 
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Urine Proteln:Creat1nlne (UPC): 
./ Used to quantify prote!nuria 
./ Only II no evidence of tntlammatlon or haematurla on sediment exam 

Type of protetnuria: D1fferent1a1s: UP/C and dlagnoaUca: 

Phyalologlc/benlgn: • ExerclsQ, seizing, fever, extreme • Assess general physlcal exam and history 
temperature, stress • UP/C: usually < 0.5 - also intermittent 

Pathological: 

Pre-renal: • Congestive heart failure • Assess general physical exam and history 
• Haemogtobln/myogtobln • UP/C varies 

• Urine sediment: Sample remains red after 
spinning down 

Renal: • Parenchyma/ inflammation: • UP/C varies 
l> Pyelonephrltls • Urine sediment: Inflammatory but could be 
l> Neoplasla inactive 

• Ultrasound +/- radlographs 

• Tubular protelnuria • UP/C: 0.5 - 1 usually <3 
• +/· Associated with glucosurla (with 

nomiogtycaemla) and loss ol urtnary 
electrolytes 

• Glomerular proteinuria: • UP/C: >1 often >3 
> Glomerulonephrltls, • Urine sediment: Usually Inactive +J. hya1Jn1 

amytoidosls (usually > 8) casts 

Poet-renal: • Urinary tract inflammation: • UP/C variable 
> Infection, neoplasla, crystals • Urine sediment: Active 

• Genital tract Inflammation: • Ultrasound 
> Infection, neoplasia, bleeding • +/- Radiographs, +/. contrast studies 
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Urinary Tract Disease 
This chapter covers: 
./ Commonly seen urinary tract disease: 

> Urinary tract Infection 
> Urollthlaala 
> Feline lower urinary tract disease (FLUTD): 

• Non-obstructed FlUTD 

• Obstructed FLUTD 
> Urinary Incontinence 

./ Clfnfcal signs, diagnostic and treatment principles 

Urfnary tract Infection; 
Causes: 

./ Urinary system Is usually resistant to Infection therefore pathogens are usually secondary to 
predisposing factors: 
. > Abnormal mlcturitlon or urine properties (pH, USG, glucose, crystals), anatomlcal and mucosa! 

defects, systemically Jmmunocompromlsed 
./ Usually bacteria, other rare causes are fungal and viruses 
./ Organisms: 

> Commonly Isolated: E. coll> Staphyfococcus > Proteus > Klebsfel/a 
> Other Isolated: Enterobacter, Pseudomonss 

Clinlcal signs: 
,1 Bladder (Cystitis): 

> Pollaklurla, dysurla, haematurla, Incontinence, strangurla 
}:, Usually not systemically affected 

./ Kidneys (Pyelonephritls): 
> Fever, lumbar pain, anorexia, vomHlng, PU/PD 
> Systemlcally ill 

./ Prostate: 

> Urethral discharge (Independent of mfcturtt!on), dysurla, dyschezla, enlarged and palnful prostate 
on rectaJ palpation (If acute) · 

Diagnostics: 
./ Urlnalyals: see ·Ur1nalyala" for more Information: 

) Best collected via cyetocentesls 
> Must always perform sediment exaln, bes! within 30 minutes 
> Culture Is the only way to deflnlllvety rule out lnfectJpn 
> Absence of haematurla, pyurla, proternurJa does norrule outlnlectlon as the patient could be 

lmmunosuppressed or polyurlc 
./ Haematology and biochemistry: 

> Usually lndlcaled If systemtcally Ill or suspect renal compromise or predisposing diseases e:g, . 
Hyperadrenocortlclsm or diabetes mellitus 

./ Culture and eenalttvlty: 
» Qualitative: Identification of the pathogen 
> Quantitative: Indication of numbers of bacteria and lherefore significance of what was cuHured 

Significance: Method of collection: Dog (cfuiml): Cat (cfulml}i 

Significant if Cystocentesis >1000 ,1000 

Catheterlzation >10,000 >1000 

Voided :>100,000 >10,000 

./ Imagery: 

> Ultrasound, radiographs +/- contrast studies 
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Treatment: 
./ Antibiotic selectlon is best based on culture and sensitivity results: 

> AmoxicUIJn 12.Smg/kg IV TID, amplclllin 10·20mg/kg IV TIO, cephalexln 22mg/kg IVTID 
> Trimethoprlm-sutfa 15mg/kg IV/PO BID, amoxlcl11in clavulanlc acid 12.5-25mg/kg PO BID 

./ Simple non-compUcated UTI: ' 
, If first occurrence/infrequent, no predlsposfngfactors 
> 2 weeks of antibiotics, ctlnJc~I 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. hyperadrenocortlclsm or diabetes mellitus 
> Recurrence can also Indicate nldus of Infection somewhere e.g. Urinary calculi, pyelonephritls or 

prostate 

> Antibiotics: Select based on culture and sensitivity results, 4·6 week course 
> Long term (months) once dally low dose treatment (at night after last urination before bedtime) may 

be required, selecllon based on culture and sensitivity and at 1/3 of normal dose 
> Culture before, during and after treatment 
> Beware long term antibiotic therapy and risks of toxicity e.g. KCS with trlmethoprlm-sufpha 

Follow up: 
./ Culture and sensitivity, timing depends on goal: 
./ To see 1f antibiotic Is effective: 3-4 days after starting, negative culture Indicates tt Is working 

./ To see 1f treatment has el!mlnated infection: 7-10 days after finishing 

./ To follow up on chronic long term therapy: Every 1-2 months 

UroU•h1as1•: 
Pathogenesis: (See below) 
./ More common In dcgs than cats and small breed dogs rather and large breed 
./ Males can present with urinary tract obstrucUon 
./ Factors that cause crystallurla due to oversaturation of urine and then factors that cause aggregation 

lead!ng to discrete stones: 
> Crystallurla can be normal In both dogs and cats 
> Does not always Indicate urollthiasis 
> Does not always indicate that treatment is required 

./ Location: 
> 5% In the renal pelvls, usually struvlte (Mg ammonium phosphate: MAF? and calcium 

oxalate/phosphate 
> Bladder ln females 
> Bladder and urethra In males 

./ Calcull are classifled by the major crystalllne component 

./ Feline Urollthlaahs: 
> See next page "Fellne lower urinary tract disease" for more lnfonnatlon 
» 90% of uroliths are struvlte or calclum oxalate 
> Obstructive FLUTD usually caused by a urethral plug that can be comprised of mfneral and matrlK 

Clinical signs: 
./ Renal calculi: Commonly no cllnlcal signs, but obstruction of urine can lead to renal atrophy which can 

read to renal failure (espaclally If bllateral), but can also develop pyelonephrilfs 
./ Cystic calculi: Clinical signs of cystitis, pollaklurla, dysurJa and haematuria 
v' Urethral calcuU: Clinical signs of urinary lract obstruction, strangurla, large firm bladder 
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Dlagnosllca: 
./ Delinillve diagnosis of the type of crystal may require laboratory analysls of a sample of the stone 
./ Urinalysis and sediment examination, always submit urine for culture and sensitivity: 

>" pH, type of crystal, presence ol concurrent urinary tract Infection 
> Maybe able to collect small stones via endoscope or voiding urohydropulslon 

./ Imagery: 

>" Radiographic density: 
Good: Struvite, Calcium oxalate and phosphate, SIiicate 

Poor: Urata, cystelne, xanthlne 
> Ultrasound: Can see all types of stones, see hyperecholc interface with acoustic shadowing 

./ Signalmen!: Presumptive dlagnosis can be based on s!gnalment 
Treatment: 
o/ Medfcal management: See below can take months to dissolve and may require months of antibiotics to 

treat secondary Infections 
<I' Surglcal removal: Required for urethral obstructions and large stones, mus I pass urinary catheter to 

ensure no stones remain within the urethra 

Sex/breed: 

. Age: 

Struvlte (MAP): 

• Common both 
sexes (causes 
-50% of lower UT 
urollths) 
) Females (90%) 

due to UTI 
» Males (<50%) 

• All ages 

Pathogenesis: • Secondary to UTI 
) Mlcroblal urease 
» Staphylococcus, 

Proteus 
• Sterile (not as 

common) 

Treatment: • .Dietary dlssolutfon 
• Tx concurrent lower 

UTI - UNTIL no 
crystals and no UTI 

• ! pH 

Prevention: • Dietary 
management 

• Preventing UTI 

Mlcr9scopy: 

Calclum Oxalate: 

• Second most common 
(33%) 

• Males (>80%) 

• Older 

• Unknown 
• Usually mulllple small 

stones 
• Posstbly related to 

hyperadrenocortlclsm, 
hypercalcaemra 

• Surgical removal 
• No dietary dissolution 

• Dietary mana11ement 
• +I- Thlazlde d!Urellc 
• Potassium citrate 
> T pH to 6,5· 7.5 

@ 
Monohydrate 

IJ 
Dlhydrate 
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Ammonium 
Urate: 

• Males (90%) 
• Dalmatians 

• Younger (1 - 4 
years) 

• Dalmatlans 
) Defective 

transport mech 
• PSS and older 

dogs with liver 
disease 

• Dietary 
dissolution 

• Treatment of liver 
dysf~nction 

• Allopurinol 

• Dietary 
management 

a 
Ammonium blurate 

~ 
Urate 

Cyatelne: ' · · 

• Males (90%) 

• Younger (1 . .:. 7 
ye·ars) 

• Defecilve 
reabsorpllor, of 
cystelne 

• Dietary 
dlssolullon 

., Potassrurrr · 
citrate·.' · 
> TpHt07.5 

• Dietary . : 
manageiriel'lt 

. 
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feline lower urjnaiy tract disease (fLUTD)i 
1. Non--obstructed FLOTO 

Features: 
./ Age: Young, 2·6 years old, male cats most common 
.t Risk factors: Neutering, obesity, dry diets, sedentary lifestyle 
./ Many causes of FLUTO are ldJoPathJc, i.e. can't find attributable cause 
Clinical signs: 
./ Dysurla, pollakluria, strangurla,_haematuria, vocallsation 
./ "Straining to defecate" or "constipated' 
./ Abdominal pain, Inappropriate urination, lethargy and vomiting 
.t Thickened, firm, contracted bladder wall 
./ Large firm bladder= obstructed 

Causes: 

./ Idiopathic (most common): lnterslltfal cystitis 

./ Cryslaflurla, urolilhlasls 

./ Neurological: Urethral spasms, reflex dyssynergia 

./ Neoplasla 

./ Infectious: Bacteria 5-10% of cases 

./ Iatrogenic 

Diagnostics: 
./ General physical examination; 

> Small or empty bladders with Increased frequency or straining to urinate 
> The penis or vulva should be assessed !or discharge 

./ Urinalysis and sediment: 
> Sediment examination: WBC, ABC,+/· crystals, +/· bacteria 
> Urine culture and sensitivity: Indicated if see bacleria or recurrent issue 

./ Biochemistry: 
> +/· Azotaemla, hyperphosphataemia 

./ Electrolytes: 
> +I- Hyperkalaemla 

./ Imaging; 
> AadJographs +/- contrast studies: Neopfasla, strictures, calculi, recurrent disease 
> Ultrasound; Aadlolucent calcull, urachal dlverticulum or neoplasfa 

Treatment for non-obstructed or Idiopathic FLUTD: 

,1 Usually experience recurrent bouts al disease, 40-65% of cats wUI have a recurrence within 1 to 2 
years 

,.,. Recurrence Is not always recurrence of the orlglnal disease 
,1 Treabnent: 

> Benign neglect: Most (up to 90%) cats with idiopathic FLUTD exhibit remission of cllnlcal signs In 
5.7 days without therapy 

> AntHnflammatories: Check renal parameters first, but neilher NSAIDs or corticosteroids alter the 
course of disease 

> Oplo!ds: Buprenorphlne, bulorphanol, lramadol 
> Anl!blotics: Not usually required as only <5% are bacterial, evidence of pyurla and bacteria 
;. Amltrlptyllne 5-1 Omg/kg SID at night, try in chronic cases, multiple modes of action 
> Smoolh muscle anti-spasmodic: Propantheline 0.25-0.5mg/kg, help reduce urge Incontinence, 

monitor for urine retention 
> Envlronmental enrichment: Can be very Important 
;, Dietary management: See below 
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Discharge: 

./ When fluid and electrolyte disturbances are corrected, renal enzymes are normal, urine sedlmen_l·am 
urination patterns are normal 

Prevention: 
./ Dietary management: 

;.. Crys!al dissolution diet 
;.. Wet food: Probably most important factor, add water and blend;offer Jaolose free milk 

,1 Reduce stress: Minimise changes at home, providing safe places to hide/rest, extra litter tiays and-· 
proper litter box hygiene, litter trays in quite places (i.e. not next to washing machine), different types 1 

litter 

./ Behaviour drugs: Amltriptyline {5· 1 Omg/cat SID at nigh I) during times of stress, Fe/iway ® 
spray/diffuser, fluoxetine 

./ Pentosan polysulfate sodium (glycosaminog!ycan): As per treatment regime for osleoarthritls 

2. Obstructed FLUTD - Emergency 
Causes: 

./ Obstructive FLUTD usually caused by a urethral plug Iha! can be comprised of mlneral and matri>t 
(which can attribute to 50-100% of the plug) 

./ 90% of urolilhs are struvite (most common) or occaslonally cS:lcium oxalate 
Clinical signs: 
./ Dysuria, pollakiuria, slranguria, haematuria, urethral obstruction, vocalisation+/· uraemia 
./ Owner may report - ·straining to defecate" ·constipaled" 
Physical examination: 
./ Large firm bladder, abdominal discomfort,+/· bradycardia, col/apse/recumbency 
./ Urethral plugs/sludge on lip of penis 
Diagnostics: 
./ History: Repeated unproductive attempls in the litter tray 
./ Clinfcaf signs and general physical examinatlon: FulVhard bladder on palpatlon 
./ Urinalysis and sedim8nt examination: Assess for crystalluria, bacteria 
./ CBC and serum biochemistry: Assessment of systemic affects - e.g. Azotaemia 
./ Electrolytes: Hyperkalaemia, hyperphosphata_emla ·. 
Treatment for BLOCKED CAT: 
./ Goals of treatJnent: 

;... Relieve obstruction (but must be s!abilized prior to anaesthesia and sedation) 

;... Correcl biochemical and eleclrolyte disturbances, e.g. hyperl<alaemf_a and azotaemla 
;... Force post-obstructive diuresis and provide recjuired fluid therapy 
;... Monilor renal parameters and electrolyte levels 
:.,. Provide supportive care during posl·obstrucllve phase 

./ Examine tip of penis for urethral plugs 
,I' Plac~ a calheler and collect blood for haematology, biochemistry, electrolytes and blood gas analysis 
,/ Administer pain relief e.g. partlaf or pure opioid agonlst 
,/ . Can try to temporarily relieve obstruclfon by flushing urethra with a 22g catheter and saUne (pass 

urinary catheter after) 
./ Fluid therapy 

;... Correct perfusion deficits, then start to replace hydration deficits 
v' Correct hyperkalaemia if present, see ''Fluid Therapy": 

,> Slow IV bolus of 10'% calcium gluconate (1inVkg) whrrst moniloring heart (auscultation/ECG} 

Cardiopulmonary effects last 20 minutes 
;.. Slow IV bolus of regular insulin (e.g. Actrapid) 0.25U/kg JV plus 4mls 50% dextrose per 1 unit of 

insulin IV, then continua with a 2.5% dextrose CRI 

Urinary Tract Disease 
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,/ Can empty the bladder by cystocentesis using a 22g needle with extension set 
;., Risk bladder rupture 
:.- Keep urine for urJnalysls 
;.. Empty the bladder completely 

../ Once stab!tlsed and corrected eleclrolyte abnom1alilies, anaesthetise lor urinary catheter placement 

./ Urinary catheterlsatlon: 
;,. Clip and surgical prepare the prepuce/perinea! area -> use sterile kit 

,;, 14cm, 3.5- 5.0 trench soft urinary catheter 

;.. Using a 22g catheter, flush urethra gently wilh either saline or mix of saline and KY jelly mix {5:1) 
;.. Frush with a twisting and rolling motion to clear blockage 
;. Once the catheter is In the lip of the penis, pull the prepuce towards the tall to straighten out the 

urelhra, this helps pass the urinary catheter 
Y If suspect urethral spasm !lush with lignocaine {0.25-0.5ml) 

;.. Then pass urinary catheter 

» Otherwise can try stifler calheter (i.e. open or closed ended tom-cat calheter) with the same 
saline/KY Jelly mix to flush obstruction 

;.. Empty and !lush the bladder a couple limes with sterile saline to reduce accumulated sediment 
./ Continue fluids until fluid deficits are corrected and lo cover for post-obstructive diuresis 
./ Monitor: 

;., Urine output, match IV fluids and urine output to cover for post-obstrucUve diuresis 
;.. Electrolytes (q4-6 hours 

;., Renal enzymes q6-12 hours 
;.. Urine characteristics: Colour. USG, sediment exams 

./ Removal of urinary catheters: 
;., Generally, trial when urine sediment clears, after 24- 48 hours 

./ Medication: 
;.. Place all Ingredients as below In a gelatine capsule or give lndlvldually 

I" Start after calheter removal: 
:,.. Combination of medications to help support normal urination (counter detrusor atony and urethral 

spasm) 

;.. Increase detrusor contractions: Bethanechol 2.5mg PO TID, must ensure urethral patency before 
giving and use in conjunction with smooth muscle relaxant 

, Relax internal (smooth muscle) urethral sphincter; Phenoxybenzamine 0.5mg/kg PO BID OR 
prazosin 0.25-1mg/cat PO BJD 

, Relax external (skeletal muscle) urelhral sphincter: Oantrolene (12.5mg) & djazepam (2.5mg) BID 
:,.. +/- Antibiotics: e.g. Amoxiciltin clavulanic acid 25mg/kg PO BID 

Urinary Incontinence: 
Pathogenesis: 
., Inability to voluntarily control micturition 
./ Neurological dysfunction: 

, Pudenda! nerve S1 - S3 innervates anal and urethral sphincters 
;., Upper motor neuron lesion: 

Lesion cranlal to 81 - S3 leads lo t sphincter lone and Intact perinea! reflex 

Bladder Is distended and difficult to express leads to overflow incontinence when bladder 
pressure exceeds sphincter tone, never completely empties 

, Lower motor neuron lesion: 

Lesion at S1 to S3 leads to 1 sphincter lone and absenl perinea! reflex 

Bladder Is easy lo express, leaks urine when moves and has overflow Incontinence 
r Oetrusor areftexla: 

Over distension of the bladder leads to damage to tight junclions resultfng in defective 
contractions 
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./ Urethral Incompetence: 
> Most commonly hormone responsive, 20% of spayed bitches 
)l> Pathogenesis not completely understood but possibly due to reduced resting urethral tone or 

possibly loss to broad ligament support leading to an lntrapelvlc bladder · 
.I Lower urinary tract lnllammatlon, see above: 

) Hyperreflexla of the detrusor muscle due to lnflammat!on of the bladder usuany due to Infection 
./ Paradoxical urinary Incontinence: 

;. Caused by partial obstruction of bladder neck/urelhra 
> Prostatlc disease (abscess, cyst, neoplasla, hyperplasia), urollthlasls, tumours (carcinomas) 

./ Congenital abnormalities: E.g. ectopic ureter 
> Incontinence from couple months old 

DlagnosUcs: 
./ History: Puddles of urine alter s1eeplng/lylng down, blood In urine, drlnklng habits/volume 
v Clinical signs: Urge Incontinence then most llkely Inflammatory disease e.g. FLUTD, urinary tract 

infection 
ti' Physical examination: Palpatlon of bladder, ease of expression of urine, rectal to palpate the prostate 
ti' Neurological e11:amlnatlon: Assessment of pudenda! nerve function and hlndllmb reflexes, e.g. perlileal 

reflex, rectal tone, H able to initiate urination pudenda! nerve is most likely Intact · 
./ Urinalysis and sediment examination +/· culture and sensitivity 
v Haematology and biochemistry 
v Imagery: 

);.. Radiographs +/- contrast: Excretory for ectopic, retrograde positive/negative contrast for uroliths 
and neop1asia 

;,, Ultrasound (kidneys, prostate, bladder) 
ti' Prostatlc fluld cytology 
Treatment: 
./ Neurological dysfunction: 

;,, Expression to keep-bladder small- reduce risk of detrusor areflexia/UTI 
;,, Treat urinary tract lnfections 
> Upper motor neuron lesion: 

• Relax Internal urethral sphincter: 
o Ph9noxybenzamine 0.2mg/kg PO BID for dogs or O.Smg/kg PO BID for cats OR 
o Prazosin 0.5mg/kg PO BID for dogs or 0:25-1mg/cat PO BID 

• Improve bladder contraction: Ensure patent urethra 
o Bethanechol 5-20mg/dog PO TIO or 2:4rnglcat PO TID 

• Relax external urethral sphincter. Olazepam 0.5mg.lkg PO TlD 
;,, Lower motor neuron lesion and detrusor areflexla: 

• Improve bladder contraction: Bethanechol 5~2·omg/dog PO TIO or 2-4mg/cat PO TIO 
ti' Urethral Incompetence: 

> Treat urinary tr_act Infections 
·,. Increase Internal urethral sphincter tone: Phenylprop8.nolam!ne (e.g. Propallne) 1 mg/k(i PO BID 
»- Increases responsiveness of urethral sphincter muscles: Oestrogen {dlethylstllboestrol) 0.2mw'kg 

SID PO for 5 days then once every 3-7 days as needed 

Avoid cumulative doses of >1mg/week 
• Side effects: Bone marrow suppression, alopE!cla, behaviour changes 

> GnRH implant (Supretorln ®): Mode of action Is not confirmed, use Is off-label 
./ Lower urinary tract lnltammatlon: Treatment for urinary tract lnfeotlons, see above 
./ Paradoxlcal urinary Incontinence: 

> Secondary to outflow obstruction, get overflow Incontinence when pressure e11:ceeds sphincter 
> Identification and treatment of underlylng cause 

"' Congenital abnormalities e.g. ectopic ureter: Surgical correction ol the ectopic ureter 

Urinary Tract Disease 



Viral Disease and Vaccination 

Thl1 chapter covers: 
./' Common vlral diseases 
.;- General information and diagnostics 
.I' Prlnclples of treatment and preventi~n 

./ Outline common causes of feline upper respiratory tract disease (non-viral included) 

./ Vaccination regimes and vaccine reactions 

V/ral aaents: 

feline lnfectlou• perltonftl•i 
Featurea: 
./ Mutant form of feline coronavirus which usually causes mild enteritis 

./ During coronavirus Infection a mutation occurs, enabl!ng it lo Infect macrophages 

./ Typically, a disease of young cats (5 months to 3 years) as infected when young, especlally those in a 
cattery or multlcat household 

./ The coronavlrus (not the mutated form) Is shed In the faeces {also saliva and respiratory secretions) ol 
carriers who can shed It for years without cllnlcal signs 

./ Jmmunityto coronavirus Is transient and recurrent Infections are common 

.t The host Immune response to the virus leads to the clinical signs, causes an Immune-mediated 
vasculitis due to antigen-antibody complex deposition within the vessel epithelium: 
> Two fonns and can develop bolh at the same time 
> Effusive form ·wer form: 

• Develops within weeks due to accumulations of inflammatory exudate 
> Non-effusive "Ory" form: 

• Can take months, pyogranulomatous lnflammatlon in various tissues 
Clinical signs: 
.t Early presenting signs are non-specific: 

> Pyrexla of unknown origin 
> Anorexia, weight loss, vomiting and diarrhoea 

.t Wet form (effusive): 
> High protein effusions 

> Usually abdominal >50%, but can occur In the pleural space or In both 
> +/· Involvement of abdomlnal organs 
> Liver involvement can lead to hyperblllrublnaemla 
> GastrolntesUnal tract leads to diarrhoea and vomiting 
> Respiratory distress from pleural effusions 
> Scrotal swellings in Intact males 

.t Dry from: 
> Pyogranulomatous lnflammat!on In affected organs 
> Most common lnfectlous cause of neurologfcal signs In Australian cats 
) Nodular kidneys and eventually renal failure 
> Hepallc !allure 
) Ocular: BIiateral uveltls 

> Central nervous system: Any neurotogfcal signs due to menlngoencephalltls 
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Diagnostics: 
./ No definitive diagnostic lest 
./ Diagnosis is from a combination of history, clin!cal signs and diagnostic tests 
./ Analysis of effusions: 

)- High protein, pyogranulomatous exudate 
> Cerebrosplnal fluid: protein >2g/L, neutrophllla 

./ Rlvalta's test: 
~ See If clots ln water and acetic acid 
> 3% chance that It Is wrong 

./ Biochemistry: 
:;. Increased globulins, and low A:G ratio 

./ Haematology: 
> Non regenerative anaemia, neutrophilla, lymphopenla 

./ Serology: 

> Serum coronavlrus antibody: 

• Positive only Indicates prior exposure, high titre provides support 
• Negative rules out FIP 

./ Hlstopathology and immunohlstochemistry: 
> Detection of coronavlrus antigens In macrophages from affected tissues 
> Confirmatory of FIP 

Treatment: 
./ Palllatlva only 

. ./ Corticosteroids: lmmunosuppresslve dose may reduce the lnflammatlon 
./ Antibiotics: +/· Broad-spectrum to reduce to risk of secondary Infections 
Prevention: 
./ VacclnaUon: 

> No effective vaccination and will tesl positive to coronavirus anti-body tests 
./ Improve nutrition and reduce stress: 

» Reduce overcrowding 
> Improved hygiene, only survives In environment for 48 hours 
> Reduce faedal contamination, clean litter trays, dishes and bedding 

./ Separating kittens from mother at 5 weeks of age before matemal antibodies wane 

./ Antibody testing cats: 
> AU new cats 
» Seropos!tlve cats In the household should be removed - constant source of Infection 

./ Consider deaexlng anlmals that produce kittens that die of FIP 'possibly cany the g.ene responsibfa for 
mutating the virus 

Faljne lmmunodefft;lency virus: 
Feaiurea: 
./ Retrovirus lhat leads to interference of normal Immune system function 
./ Targets Immune cells and teads to Impaired cell mediated Immune more so than humeral resporises· 
./ Usually leads to lmmunosuppresslon, death occurs to _secondary disease processes 
./ Predisposes to: 

~ Oral, respiratory tract, gastro!ntestlnal, dermatologlcal, renal, neurotogtcal and neoplastic disease 
./ Shed In saliva therefore transmission by fighting: 

> Male entire outdoor cats are at high risk 

'"··-· -·----- __ .., ,, ___ , .. ,..,_ .. 
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Cllnlcal signs: 
./ Acute primary Infection phase: 

> About 1 month after Infection 
> Usually lever, lethargy 
> Lymphadenopathy 

./ Asymptomatic phase: 
> Months to years 

Y No specific clinical signs 
, +/- Lymphadenopathy 

,1 AIDS-related complex (ARC): 
> lmmunodetJclency leads to opportunistic infections and chronic Illness 
> Weight loss, recurrent infections and pyrexla, +/· lymphadenopathy 
> Clinical slgns of oral, renal, respiratory, dermal, gastrointestlnal disease 

Diagnostics: 
,1 Detection of antibodies to FIV via ELISA: 

> Antibodies takes up to 12 months to develop 
> May need to repeat tests every couple months for 12 months to prove not infected 
> Recent vaccination Interferes with ELISA, PCA test is required but can lack sensitivity 
> Kittens less than 6 months can be false positive due to persistent maternal antibodies 

./ Haematology: 
» Non-regenerative anaemia, lymphopenla, neutropenla 

./ Biochemistry: 
;. Hyperglobulinaemia 

Treatment: 
./ No specific treatment 
./ Antiviral therapy: Poor response 
./ Aggressive treatment of secondary disease processes during the AIDS-related complex phase 
./ Optimise health: Good husbandry and nutrition 
Prevention: 
./ Keep Indoors 
./ Desex all cats 
./ Test Introduced cats before allowlng them to mix Into cattery/multfcat house situation 
./ Vaccination: Variable efficacy, generally not considered a core vacclnalion 

Fellne leukaemia virus: 

Features: 
./ Retrovirus infection 
./ Transmission may be in-ulero or via milk, prolonged cat to cal contact, multlcat households 
./ Virus Is constantly shed in saliva, respiratory secretions and urine by vlraemlc cats 
./ Low prevalence 1-2% 

Consequences of Infection: 
./ Elimination of the virus by Immune response, but can become latent carriers don't shed 
./ Pers!stenlty Infected: 

> Failure to eliminate the Infection leads to infeclfon of the bone marrow and lymphoJd system 
> lmmunosuppress!on (60%): Seen as bone marrow suppression, anaemia, lymphopenla, 

neutropenla 
> Neoplasla (30%): Seen as lymphoma and leukaemia, Infiltration of the bone marrow, spleen and 

liver 
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Cllnlcal signs: 

,t lmmunosuppresslon: (60%) 
> Weight loss, fever 
l> Ocular and nasal discharge, diarrhoea, stomatitls, and lymphadenopalh'y 

./ Neoplasla: (30%) 
> Lymphadenopathy 
> Lymphoma: Gastrolntesllnal tract, liver, spleen, skin, eyes 
> Leukaemia: Anaemia, leucocytosis, mild lymphadenopathy, hepato,.splenomegaly 

Diagnostics: 

./ Detection of FeLV antigens by ELISA: 
:,. Highly sensitive test 
> Does not detect latent infections (Infected but not shedding) 
, Not affected by vaccination 

./ lmmunolluorescent antibody test: 
)> Highly specific test 
> Use as a confirmatory test fn any FeLV ELISA positives 
;.. 85% of persistently vlraemic cats die withln 3 years 

,1 Haematology: 

> Normochromlc•normocytlc or macrocytlc non-regenerative anaemia 
» Leukopenla, thrombocytopenia 

..,. Blood smears: Abnormal blast cells In perJpheral circulation 
..,. Bone marrow biopsy: Abnormal blast cells 
Treatment: 
..,. No specific treatment 
..,. Antiviral therapy: Not eliminate virus but can improve ctlnlcal signs 
..,. Aggressive treatment of secondary disease processes 
..,. Op!Jmise health: Good husbandry and nutrition 
Prevention: 
..,. Prevent contact or breeding with Infected cats 
..,. Test au Incoming cats 
./ Remove and Isolate alt ELISA positive cats from breeding colony 
./ Disinfect oages, food and water bowls and litter boxes 
./ Vaccination: 

, Variable efficacy but can reduce the risk of Infection 
> Recommended for at risk situation 
> Otherwise not recommended as a core vaccine 

feline UPDer respiratory tract Infectious agentsi 
./ Causes upper respiratory tract and ocular Infections· 

Feline herpes vlrua: Feflne callclvlrua: Ohlamydophlla fell•: 
. 

Shed In ocular, oral and • Shed In ocular, oral • Intracellular bacteria 
respiratory secretions and respiratory • Breeding co!onles ahd 
U!e!ong carrier states secretions multlcat households 
shed intermittently • FCVshed high risk 
secondary to stress contlnuously • Causes chronic 
Reactivation of carrier • Carriers state can lnfecllons lasting a 
slates, reoccurrence of persist for years couple months unless 
clinical signs • Carrier states ara treated 
Carrier states are typ!cally the source of 
source of outbreaks outbreaks 

. 
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C//nlcal algna1 

• Chronic snutnera: 
> Chronic uni-bilateral mucopurulent nasal discharge due to bacterial Infection secondary to viral 

Infection 
• Typlcally resolve attar • Anor,exla, lethargy • Conjunctivitis (most • Conjunctivitis: 

10 days • Pyrexia (variable) commonly seen): l> Unilateral or 
• Anorexia, lelhargy • Mild sneezing and > Unilateral or bilateral bilateral 

• Pyrexra (usually) discharge > Hyperaemic and > Hyperaemic and 
• Severe sneezing wllh • Cor'ljunctivitls (mild) chemotlc chemotic 

profuse discharge • Oral ulcers: Can lead • No comeal ulcers 
• Conjunctivitls (severe) to stomatltls, gingivitis • Chronic infections lead 

• Corneal ulcers, • Lameness lo lo!tlcular con/unctivltls 
sequestrum • +/- Vomiting and • +I- Mild sneezing and 

• Abortion In pregnant diarrhoea nasal discharge 
cats 

Diagnosis: 

• Virus Isolation - can detect both viruses (best !or FCV) 
, PCA on conjuncllval swab - can detect bolh viruses (best for FHV), also detect Mycoplasma and 

Chfamydophila 
• CuHure of conJunctlvaVnasal swabs for Chlamydophifs and Mycoplasma, can take weeks 
• Chronic snufflers: Rad!ographs, fungal titres, scoping to rule out other causes of chronic mucopurulent 

discharge. See "Nasal and Nasopharyngeal Disease" 

Treatment: 

• Antiviral therapy: • Chronic snufflers: 
> Not proven to be effective, but can use drops for eye • Chronic bacterial Infection secondary to 

Infections primary viral Infection due to destruction 
• AnllbJotfcs: of mucosa 

~ Doxycycllne 5mg/kg PO BID • Bacterial infection leads to damage of the 

> Amoxicittin clavulanic acid 20m~g PO BID underlying bone 

• Topical eye medications for ulcers • Antibiotics: 

• L-Jyslne: ~ B weeks of doxycyctJne or cllndamycln 

> Inhibits FHV growth by competitive Inhibition > May require short courses for relapses 

~ 250mg PO BID kittens, 500mg PO BID cats > Need good bone penetration 

• Supportive: • +/· Saline nebulisatlon 

> Fluids to maintain hydration or rehydrate • Anti-viral medication 

> Airway humidification via nebullsatfon 
> Frequent cleaning of secretions and encourage eating 
> Vaseline on nose 

Preventfon: 

• FHV Is suscep11b!e to disinfectants and survives for up to 24 hours In the environment 
• FCV survives In environment for up to 10 days 
• Frequent and thorough cleaning to reduce fomile spread 
• Reduce overcrowding 
• Vaccination: AU new cats, reduce severity of infections, does not prevent infections or e!JmJnate carrier 

states 
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canine distemper v/rus: 
Features: 

./ Transmission Is via respiratory secretions 

.t' The virus spreads lo the respiratory, gastrointestinal and urinary tracts and the central nervous sysler 

./ Degree of Immune response to Jnfecl!on determines severity of clinical signs. Failure to mqunt.an 
immune response can lead to death within a couple weeks. 

Clinical signs: 

./ Acute signs: Fever, lethargy, anorexia 
"' Respiratory tract: Nasal and ocular discharge, coughing and dyspnoea 
./ Gastrointestinal tract: Vomiting and diarrhoea 
./ Ocular signs: Conjunctivltis, uveitis 

./ Neurological signs: Ataxia, paresis, hyperaesthesia, vestibular signs, seizures 
} Signs can develop a couple weeks after Infection 

./ Dennatological signs: 
;,. Hyperkeratosis of nasal planum and footpads 

Diagnostics: 

./ Blood smear: May see vrra1 Inclusion bodies in white or red blood cells 
,.,. PCA Assay: ldenllflcation and quantification, If high enough can be diag~ostic 
,.,. Serology: Elevated lgM and lgG levels difficult to determine if aclive infecllon, prior Infection or 

vaccination 
,.,. Post-mortem via hlstopathology and immunofluorescence 
Treatment: 
./ No specific treatment 
./ Symptomatic management of clinical signs 
./ Aggressive treatment of secondary bacterial infections 
./ Anliviral therapy: Unknown efficacy 
./ Optimise health: Good husbandry and nutrition 
Prevention: 
./ Vaccination: Highly efficacious 
.,/ Appropriate disinfecting and isolation procedures and protocols 

Canine parvovirus and fellne panleucopenla virus: 
Features: 

./ Highly contagious viruses that are spread primarily by Ingestion of ~ffected anlmal 1S faecal m~lerlal: 
;;.. Dogs: Common especially between weaning to one year old 
;... Cats: Rare 

.,/ Resilient viruses, persist In the environment for up to 8 months, likely to be a major source of Jnfecllon 

.,/ Can occur In previously vaccinated animals 

.,/ Both viruses target rapldly dividing cells: 
» Intestinal cells: Diarrhoea, vomiting, haematochezla 
~ Bone marrow: Leukopenla 
;;. Growing foetuses: Abortion 

Cllnlcal signs: 
.,/ Anoroxla, lethargy, pyrexla 
./ Vomiting and diarrhoea, typically haemorrhagic 
.,/ Severe dehydration reading to hypovolaemic shock 
.,/ +I· lcterus 
./ Abortion 
.,/ Death from shock (hypovo!aemfc, endotoxic, septic) 

Viral Disease and Vaccination 
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Diagnostics: 
,1 Oemonstrallon of viral antigens in faeces via ELISA: 

;.. False-posilive results occasionally up to 5 to 12 days following vaccination with a modified live 
virus 

,1 Faecal iesting: Intestinal worms, Coccidia and Giardia 

,1 Haematology: 
) Leukopenla can be severe 
;.. +I· Anaemia due to blood loss 

,1 Biochemislry: 
;.. Hypokalaemia, hypoalbuminaemia, hypoglycaemia 
;.. +/· Hepatopathy and prerenal azolaemia 

Treatment: 
,/ Isolation and barrier nursing 
,1 Supportive therapy: Keep warm and quiet 

,1 Fluid lherapy: Aggressive IV lluid therapy, correclion of perfusion and dehydration deficits and 
electrolyte abnormalities 

,1 Antiemetic: Metoclopramide CAI 1·2mg/kg/day IV, maropitant 1mg/kg SC SID for <5 days 
,1 Gastric protectants: Ranlt!dJne 2mg/kg BID, sucrallate 0.5-1gm PO TIO, proton pump Inhibitors 
./ IV antibiotics: Recommended to reduce the risk of bacterial translocatlon from the gastrointestinal tract 

;.. Broad spectrum bactericidal 

:.,. If not leukopenia: Cephalothin 22mg/kg IV TIO and metronidazole 1 Omg/kg IV BID 
:., 11 leukopenia: Tlcarcillin 50mg.lkg IV otD 

./ Transfusions: 
:;.. Blood if anaemia develops 

;.. +I· Plasma or colloids for oncotic support ii hypoalbumlnaemia is present 
./ Early enteral nutrition: 

;,. Important, start if anorexic >2 days 

,. Micro-enteral feeding with electrolyte solutions via tube feeding (nasoesophageal lubes) then 
progress to food 

Prevention: 
./ Vaccination ls very effective, vaccinate all animals 
./ Isolation of infected animal as they can shed virus for up to 40 days after recovery 
./ Beware the virus can remain in the environment for up to a months do not allow unvaccinated animals 

access lo that environment 

./ Isolation of puppies away from other unvaccinated animals at least 2 weeks after final vaccination 

./ Clean and disinfect the environment 

Canine paralnfluenza virus; 

./ Plays importanl role along wllh Bordete/Ja bronchiseptlca In "kennel cough" or canine Infectious 
tracheobronchit!s 

./ See "Respiratory Disease" for more Information 

Other viral gastrolntestlnal vjruses; 
Canine and fellne coronavlrus and rotavlrus and other: 
./ Typically, all are of minor clinical relevance; 

~ Canine coronavlrus can last for up lo a month 
> Feline coronavirus can mutate and cause feline infectious peritonitis 

./ Transmission is faecal-oral route 
Cllnlcal signs: 

./ Cause mild sell-limiling diarrhoea can be watery and contain mucus 

./ Diarrhoea can persist up to a week 
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Diagnostics: 
./ Rule out parvovirus and panlaukopenla virus 
./ Other causes of gastroenteritis: Intestinal worms, Coccidia and Glardia 
./ Positive coronavlrus tests: Indicate exposure not definitive cause 
Treatment: 
./ Supportive, IV flulds, bland hlghly digestible food 

./ Vaccinations are available to for canine and feline coronavlrus but efficacy Is limited 

Vacc1nat1om 

MUST READ THE PRODUCT LEAFLET OF YOUR BRAND OF VACCINE 
The following information Is based on the WSAVA recommendations (2006) 

Vacclnatlgns: 
Dogs: 

./ Core vaccinations, I.e. C3: 
~ Canine parvovlrus: Fatal bloody diarrhoea 
> Canine dlslemper virus: Coughing, diarrhoea, seizure, loss of balance, blindness 
;;.. Canine adenovlrus: Vomiting, diarrhoea, abdominal pain, liver failure 
;.. Rabies (non•core In Australia) 

./ Examples of non•core: 
;,;. These vaccines are recommended tf regionally present or travelllng Into an endemic region 
>" Parainfluenza virus, Bordetella bronchiseptica, R.abies, Leptospfra etc. 

Cats: 

,1 Core vaccinations, I.e. F3: 
:t;, Feline panleukopaenia: Gastroenteritfs, fever, vor'niting, diarrhoea, liver failure or sudden death 
;;i. Feline caliclvirus: Cat flu • sneezing, lethargy, conjunctivitis, mouth ulcers 
).>. Fellne herpesvirus: Cat flu. sneezing, lethargy, con/unctivitls, lnappelance or permanent nasal and 

sinus lnfec!lon 
./ Examples of non·core: 

:.,. These vaccines are recommended If region ii.Hy present or travelling Into an _endemic reQlon 
;;i. Feline leukqemla vlrue, feline Jmmunodeliclency virus, rabies, lellne Infectious peritonitis virus, 

Chfamydophlla fells, Bordetella bronchfsepl/ca et~. · . 

Core vacclpatjon realffleli 
For puppy: ·· 
./ Start at 6 to 8 weeks ol age, then give booster every 2-4 weeks (depending on environmental riSk) u·nm 

16 weeks of age or older • 
> Alm to give last booster D.Q.filillJ§r than 16 week~ of age 

,1 At 6 to ·12 months of age receive a booster OR 
./ Ferform serology testing (CDV/CAV/CPV-2) 4 weeks a_fler·the 16 week vaccination: 

:.,. If seroposltlve, then a 6 to 12 month booster Is not required, continue with adult regime, repe_al. 
core vaccine booster 3 years later 

).>. If seronegatlve, then revacclnate and re-test the serology 4 weeks later · 
, If again seronegatlve, consider the puppy a non-responder (possibly Incapable· of qeveloping 

protective Immunity) 
For adults dogs: 
./ Core vaccines can confer up to 7 years protection, but currerit recommendation is 3 yearly booster_ 
,1 If never vaccinated or unknown history, then give 2 doses 2 to 4 weeks apart 
For kittens: 
,1 Caution with live vaccines as spillage can lead to cllnlcal signs 

Viral Disease and Vaccination 
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,1 Start at 6 toe weeks ol aga, then give booster every 2 to 4 weeks (depending on environmental risk) 
untll 16 weeks of age or older 
> Alm to give last booster no earner than 16 weeks of age 

./ At 6 to 12 months of age receive a boosler OR 
,1 Perform serulogy testing (FPVIFCV/FHV-1) 4 weeks after the 16 week vaccination: 

> If seropositlve, then a 6 to 12 month booster Is not required, continue wah adult regime, repeat 
core vaccine booster 1-3 years later depending on environmental risk 

;. If seronegative, then revaccfnate and re-test the serology 4 weeks later 
;. If again seronegatlve, consider the kitten a non-responder (possibly Incapable of devetopfng 

protecUve Immunity) 

For adult cats: 
,1 Protection conferred by FCV and FHV-1 core vaccines are not as robust as the FPV and canine COre 

vaccines 
./ RevaccJnate al least every 3 years unless high risk e.g. visits cattery, outdoor cat etc. 

> If high risk, then yearly or strategic vaccinations e.g. 3 months before visiting a cattery 

For pregnant antmals: 
./ Must read the manufactures product lnfo,mation 
.; +I- Avoid modified live vaccinations 

vacclnaUon regimes tor non-CORE vaccines (see below): 
Read and follow the recommended regime by the manufacture 
These vaccines are recommended lo be given if regionally present or traveJUng Into an endemic region 

Vaccine [B8CIIQQSi 
Features: 
.; Anaphylaxis can develop within minutes 
.; oermato!ogJcal signs can develop within hours of vaccination 
./ Unless severe anaphylaxls, vaccine reactions are not a reason not to revacclnate, administer an anti· 

histamine prior and monitor after vaccination, a short course of anti-histamines may be Indicated 
Cllnlcal signs: 
./ Oermatologlcal or localised: 

» Usually see urticaria (welts over body) and facial angloedema 
./ Systemic: 

> Uncommonly systemic anaphylaxis 
;;,. Collapse, pale mucous membranes, slow capillary refill lime 
> Can start as pruritus, urticaria and progress lo loss of bladder and bowel control 

Treatment: 
./ Dermatological or localised: 

j:> Anlihlslamlne: 
• Chlorphenlramine 0.5mg/kg SC/IM,+/- oral course to cover for delayed hypersensitivity 

)> Corticosteroids: 

• Dexamethasone 0.2mg/kg SC 
./ Systemic: 

)> See "Shock and Anaphylaxls" 
:,.. Combination: 

Adrenalin 0.005mg/kg JV 
Corticosteroids: Prednlsolone sodium succlnate 2mg/kg IV 
Antihistamine: Chlorpheniramine 0.5mg/kg IM/JV 
IVflu!ds: 
a Boluses and then high rates of flulds 
o Monitoring "end point resuscitation variables" 
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Vomiting and Regurgitation 

This chapter covers: 
./ Differentiation between vomiting and regurgltation 
./ General diagnostic principles 
./ General trealment and management options 

Questions: 
./ Is It vomiting or regurgitation: 

Regurgltatlon1 
Passive - no heaving 

• No nausea or retching 
• +/· Undigested food 

• +I· No bile 

History: 

Vomiting; 
• Active - heaving 
• Usually nausea or retching 
• Usually digested food with bile 

../ Rule out regurgitation: Heaving, retching, blle, digested food 

./ When?: Associated with eating or not (if yes then mos! likely gastrolntestlnal related) 

./ Frequency? 

./ Duration: Acute/chronic 

./ Appetent or lnappetent 

./ Water Intake: Normal or altered 

./ Concurrent diarrhoea 

./ Parasite control: Hookworm 

./ Current medications: e.g. NSAIDS or antibiotics 

./ Diet: Currently f~, recent changes, how much, treats/scraps 

./ Access to toxins: e.g. Toxic plants -Cycads, Brunfels/a sp., compost or decaying vegetable.matte 

./ Access potential foreign bodies: Bones, toys, siring 

Vomiting and Regurgitation 
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• VomlUng: 

D!t!!t!!Jlla)s lg[ iomWDSi 
• Mechanisms of vomiting: 
» AcUvatlon of peripheral receptors within the gastrolntestlnal tract 

> Activation of central VOQ1it centre by CNS disease e.g. Mallon sickness, neoplasla etc, 

> Vestibular disease 

> AcUvatlon of chemoreceptor trigger zone by chemicals/toxins, e.g. Uraemia, diabetic 
ke1oacfdosrs 

Gastrofntestlnal: Extra-gastrointestinal: 

• GastrJUs/enterltfs: • Systemic diseases: 
;,. Acule gastritis: > Endocrine disease: 

• Most common cause • not seriously rn • Hypoadrenocortlclsm 
• Garbage Ingestion, high fat content, • Hyperthyroldism · 

allergy, speclllc protein lnto!erance, • Diabetes mellilus/ketoacfdosis 
viruses, parasites, plants • Hypercalcaemla 

• Bacterial: He/lcobacter sp, (difficult to Ox) > Metabollc disease: 
> Haemorrhagic gastroenteritis (HGE): • Hepatic disease 

• Cfostridlum perfringens hypersensitivity, • Renal disease parvovJrus, parasites 
• Electrolyte abnormalities > Chronic gastrijis: 

• Sporadic vomfllng > Pancreatitls 

• Endoscope and biopsy lo assess for > Neoplas!a 

inflammatory bowel disease and neoplasia > Etc. 

• Gastrfc/Jntestlnal foreign body/outlet > See "Hepatoblliary Disease" and 

obstruction: "Pancreatic Disease" and "Renal Disease" 

> Signs of obstruction: • Vestibular disease: 

• Foreign body, Jntralumlnal masses or ;. +/- Head tilt, nystagmus 

intussusception ;. See "Neuro.!oglcal Disease" 

• Muscular proliferative or infiltrative disease • CNS disease and activation of CRTZ: 

• Compression of outflow tract e.g. > CNS disease: Any can cause vomltfng 

neoplasia, granulomatous disease > Motion sickness 

• Malposiflon of stomach e.g. GOV > Chemicals or toxins e.g. uraemia, diabetic 

• Gestrlc/Jntestlnal ulceratfon and erosion: ketoacidosJs 

> Signs of haematemesis, haematochezla, 
abdominal pain, metaena, anaemia and 
hypoprote!naemla: 
• Drugs e.g. NSAIDs, corticosteroids 
• Hypotenslve states 
• Severe hepalic or Uver disease 
• Neoplasia - mas! cell tumours 
• Stress e.g. severe U/ness 
• Bacterial, viral and parasites 

• Gastric motl/lty disorders: 

Dl§9oo!1\eg Im: vom)tJag; 

• Good history and general physfcal examination {abdomlnal palpation and rectal examination) 
• AadJographs: Rule out fndlcallons for surgery e.g. Foreign bodies and obstructive patterns 
• Haematology, biochemistry and electrolytes 
• Urinalysis 
• Abdomlnal ultrasound 
• Faecal analysis: Smears and float, Glardia SNAP test 
• Viral testJng: Parvovlrus, Coronavlrus, FeLV, FJV 
• Other tests: Tolal T4 (cats), ACTH stJmulation test, cPU, !PU, TLI, heartwonn (cats) 
• Endoscopy and or laparotomy + biopsy 

Vomit/no ''"rt R.,.n,, .... i .... , ... _ 
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• General treatment plane: 

Cllnlcal signs: Plans: 

• Chronic but Infrequent • Dietary Investigation: 
• Bright, alert and > History of lndlscretlon/related to eating 

responsive )> Nil per os for 12 hours 
• Normal general physical ~ Dietary modification: 

examination • Highly digestible bland food (Hills 1/D® or chicken and rice) 
• No diarrhoea or weight • If not better in 2 weeks, trial Hills Z/0® loss 

• If not better In further 2 weeks, continue along diagnosllc path • Eatlng 
}'> Symptomatic medtcatlolls: 

• H2 receptor antagonists: E.g. Ranitldlne 2mg/kg BID 
• Proton pump inhibitors: E.g. Omeprazole 1 mg/kg SID 
• Gastrointestinal protectants: E.g. Sucralfate 0.5·1.gm PO BID 
• Metronldazole 10mg/kg BID, Immune modulatlon/antl-inftammatoT} 
• Parasite and Giard/a control +/- faecal analysts 

• IF >7 years old: 
> Haematology, biochemistry, urlnalysls 
> Endocrine testing 
> ti labs are normal, then dietary modttlcatlon 

• If continued vomiting: 
,. Survey radlograph +I· ultrasound 
> Endoscope and biopsy 

• Acute and frequent • Survey· radlograph +/- ultrasound, assess for obstruction 
• Bright, alert and > If older. Haematology, blochem\stry, urinalysis 

responsive » If young: Faecal tasting, Giard/a testing 
• Nonnal general physical • +/· Hospitalise and supportive therapy whllst NPO: 

examination > IV fluids and correction of metabollc abnormalities 
• No diarrhoea > Symptomatic medications, as above 
• Eating • Follow plan above-1.e .. Dlet modltlcatlon 

• Acute and frequent • Hospitalise and supportive therapy: 
• Looks sick, depressed > IV tlulds, correction ol perfusion, hydratlon and metaboHc 
• Abnormal general abnormalitles 

physical examination > Symptomatic medl~atlons, as above 
• Dehydrated, weight loss, • Full diagnostic work-up: 

inappetant > Full work-up Including Imagery, blood tests and faecal testing 
.. 

• Any of the above but • Follow appropriate plan above, plus: .· 

also diarrhoea > Differentiate sma11 rritest1nal diarrhoea from large Intestinal dlarrhoi,a 
~ F~ecal analysis 
> Parvovlrus and Giard/a testing 

Treatment of specific conditions: 
./ See "Diarrhoea and Haematochezla11 

./ See uHepatobll11ry Disease" 

./ See "Pancreatic Disease" 

./ See "Neurological Disease" 

Vomltlna and Reauraltatlon 
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• Regurgilation: 

D\ff•rentlats tor regurg)talJpn; 
• Mechanl11M of Regurgttatfon: 
> Atter&1 motblty 
> Obstruction of flow: 

• External compression 
• Internal obstruction 

" Inflammation 

• Altered motlllty: 
> Megaoesophagus: 

• Congenital 
• Acquired (adult onset): 

o Primary megaoesophagus (Idiopathic): Diagnosis of excluslon (i.e. causes of secondary) 
o Secondary megaoesophagus: Myasthenla gravls, myopathy/neuropathy, toxicity, 

dysautonomla, tick paralysis, snake envenomalion etc. 
• Obstruction of flow: 

" External compression of oesophagus: 
• Vascular ring abnormalities: Most commonly persistent right aortic arch 

o NeopJasla within the cervlcal region or thoracic cavity 

" Internal obatrucllon of oesophagus: 
• Strictures: Secondary to Inflammation 
• Oesophageal foreign bodies 
• Neoplasfa (rare) 

• Inflammation of the oesophagus: 
>" Chronic vomiting: 

• Topical Irritants: Oral antibiotics (Doxycyclfne and cl!ndamycin), Ingested caustic agents, 
foreign body 

QJagno!J:lgs foe C!9Ymlta!Jsm; 
• Should assess for concurrent diseases such as laryngeal paralysis as may Indicate primary 

neurological disease 
• Good history and general physical examination 
• Aadiographs: 

> +/· Barium swallow 
> Assess for aspiration 

• Endoscopy and biopsy 
• Other see below under "Megaoesophagua" 

Megapesophagµs: 
Features: 
v' Common In dogs, rare In cals 
v' Persistent reduced mot!llty of the oesophagus 
v' If have laryngaal paralysis, can have megaoesophagus 
v' Must assess for aspiration pneumonia 
Causes: 
v' Congenital: 

> CUnlcal signs develop when weaning onto solid food 
v' Acquired (adult onset): 

> Primary megaoesophagus (Idiopathic): 
Diagnosis of exclusion (I.e. causes of secondary) 
Typically, large breed dogs 

Vomltlna and Reaurnltatlnn 295 
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)> Secondary megaoesophagus: 

Myasthenra gravls (20% of cases) 
o Immune response against acetylchollne receptors 

o +/- Can be focal or generalised (systemic weakness) 

• Other: Myopathy, neuropathy (tick paralysis, snake envenomatlon), toxicity, dysaUlonomla, 
systemic lupus erylhematosls, hypoadrenocortlclsm, oesophagttls (Spfrocerca lupJ), thymom"a. 
etc. -

Dlagnoatlca: 
./ Aadlographs: 

> +/· Barium swallow 
./ Haematology, biochemistry, urinalysis 
,1 Endoscopy 
./ Faecal float- Spirocerca fupl 
.,, A Ch receptor anti-body test 
.,, Adrenal functioning tests 
./ Systemic lupus erythematosus anti-nuclear antibody tests 
./ If central nervous system signs,+/· distemper virus testing, CSF, CT 
Treatment: 
./ Congenital: No trea!ment, poor prognosis 
./ Acquired: Treat underlying cause, prognosis depends on cause 
./ Other: Feeding height, vary food consistency (variable response between dogs) 

Vomiting and Regurgitation 
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Wound Management 

This chapter covers: 
,1 Steps in assasslng and managing a wound 

4 Categories: 

./ Clean: Atraumatfc, surgfcal wound, aseptic conditions 

./ Clean contaminated: Minor break in asepsis e.g. Controlled entry into gastrointestinal tract 

./ Contaminated: Recent wound with contamination with exposure to elements (abrasions) or major 
breaks In asepsis 

./ Dirty or Infected: Old wound with exudate and obvious infection e.g. Wound with abscess 

Wound management: 

1. Triage and patient stabilisation: 

» A; Airway, B: Breathing, C: Clrculation 

2. Control any obvJous bleeding: 
:> Pressure bandage or tourniquet (<1 hours) 

3, Analgesia and ant1bfotlcs: 
,- Systemic analgesia or local or regfonal analgesia 
» Broad spectrum antibiotics 

4. Prevenllon of further contamination: 
> Temporary sterile dressing: Moist gauze, cotton wool, elastoplast 

5. Assessment for other Injuries: 
> RadJographs (chest • contusions, spine) and ullrasound (free abdomlnat lluld) 

6. Cteanlng and preparing site for definitive management: 
) Clip surrounding hair, surgical scrub of surrounding skin (not wound) 

7. Debrldement: 
> Lavage with Hartmanns (best): 

• 60ml syringe with 18g needle and 3 way tap 
> Surglcal removal of foreign material and necrotic I non-vlable tissue: 

Exploration of all wounds for dead space 

• En-bloc debridement 
> Mlnlmal debrldement: 

Distal limbs, bone and tendons aim to conserve as much as possible 

8. Drainage: 
> If excessive dead space that cannot be removed 
> Drains exit from most dependant site 
> Type: 

Passive: Gravity 
Actrve: Negative pressure 

9, Promotion of wound granulation (If left open): 
> Proper selection of bandaging material 

1 O. Selection of an appropriate melhod of closure: 
> Primary closure: 

Clean, surgical wounds 
• Infected wounds thal can be removed en-bloc 

> Delayed primary closure: 2 - 5 days post Injury 
Contaminated wound with unsure vlabUlty 

Wn11nrt Man .. n_.. ........ 
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• Close when heallhy granulation tissue has developed 

• Bandage appropriately while waiting 
> Secondary closure: > 5 days post Injury 

Dirty or Infected wounds 
Primary closure after granulation and epllhellsatlon: 
o Usually excision of granulation and epithelised tissue 

> Secondary Intention: Not closed primarily 

• Large wounds that cannot be closed primarily 

• Healing by contraction of wound over granulatlon tissue bed and epitheliallsatlon 
Can be very time consuming and expensive 

Not all wounds will heal properly 

Wound dressing and bandaging: 
..,. Functions: 

> Reduce dead space, oedema and haemorrhage by applying pressure 
> Environment to facll!tate debrldement and absorb exudates 
, Protection and immobilise the wound 

./ Three layers: 

) Primary: Dressing applied directly to wound 

• Adherent or non-adherent 
> Secondary: Padded material that aids absorption 

• Several layers of rolled cotton held with rolled_ gauze 
Moisture absorption and padding 

> Tertiary: Protecilve layer that holds it in place 

Vet wrap or Elasloplast 
./ Adherent verses non-adherent: 

) Adherent: 

• Mechanical debr!dement when removed • necrollc tissue adheres to dressing 
Wet to dry dressing-wet sponges applied to wound with dry ones on top to absorb molslure 

• Change regularly TIO-SID when strikes through 
> Non-adherent: 

• When granulation tissue has formed 

Promote wound healing: Retain moisture, promote epilhellsation, prevent desiccation 

• Early non•adherenl dressing: 
o Wounds that are still granulating e.g. Jelonet 

late non·adherent: 
o Wounds are beginning to eplthelialize and have already developed granulation tissue · 
o E.g. Melanin, Cutillo, Sciloslte (wound gel) 

./ Autolytlc debridement: 
) Advantages: 

Selective debrldement of only non-viable tissues 
Facllitates healing and granulatlon and epitheliallzatlon 

Ji> Disadvantages: 

Slow, moist and malodorous 
Require frequent and potentially expensive dressing changes 

Wound Management 
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FLOWCHARTS: 

I Bleeding I 
I Wounds or Trauma l 

/ "-. 
Yeo I I No 

Coagulallon tests; 

l 
• PCV/TP and blood smear 
• Haematology 
• BMBT 

External bleeding: • ACT, APTT, PT 
• Apply pressure 
• Protective dressings 
• Pain relief and antibiotics 
• +/· Blood transfusions 
• Definltrve assessment Coagulopathy? I • +/· Lavage and debridement 
• +I· Surgical repair .,/ ..______ 

No I I Yoo I 
Internal bleeding: 

1 
• Pain relief SH "CoagulopalhY" 

• +I· Blood lransfusions • Immune mediated thrombocytopenla 

• Abdomlnal counter presswe • Rodent!cide toxicity 

• GIT tract bleeding: • Disseminated lntravascutar coagulation 

> Parasitic • van Willebrand disease 

> Gastric ulcers • Snake envenomation 

> Neoplasla 
> See "Diarrhoea" for dlfferentials for 

haematochezia 
• Respiratory tract: 

> Traumalic 
> Coagulopa!hy 

• Neoplasla 

• Infectious Other causes of bleedln9; 
, Sea "Respiratory disease "for • Neop!asla 

differentials of haemoptysls 
• Foreign body 

• Haemabdomen: 
>" Neoplastlc 4-

• Hypertension 

• Traumatic/foreign body 
• Fungal lnfeclion 

> Gastric ulceralion 
• Vasculills 

:.,. Infectious 
• Hypopyon 

> See "Ophthalmology" 
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• Tenesmus and dyschezla • Anal gland disorders 
• Urinary tract disorders 

• When was las! normal defecation • Rectal and perlne~l disease 
• History ol feeding bones, current diet • Prostattc disease 
• Prior episodes ol constipation • Constipation: See "Constipation" 

• Consider other causes of straining e.g. 

I l urinary tract disease/obstruction 

Extra,gastrolntHtlnal Disease: 
• Dietary: Bones• 

Gastrolnteatlnal DI•••••= • Dehydration · 
• Drugs: Oplolds, tramadol 

• Foreign body 
• Eleelro1yte abnormalltles: 

• Rectal neoplasla and polyps 
~ Hypercatcaemla, hypokalaemra 

• Idiopathic (cats) - motility dysfunction 
• Narrowing or compression of the colon: 

• Rectal strictures » Prostatlc disease 

·, 
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,- AectaVperiileal disease 
Ji>, Sublumbar lymph node enlarg~ment 
Ji>, Pelvic canal narrowing (trauma, 

neoplasla, ma1union) 
• Hypothyroidism 
• Neurological: 

! [ > Splnal cord disease 
> Cauda equine syndrome 
> Dysautonomla 

• Aversion to litter tray (cats} 

[ _L 
' • Watching defecation behaviour 

D 
• Muscu1oskeletal exam 
• Bladder palpation (especially cats) 

' • Rectal palpation (anal gland~, rectum, prostat.e) · 
• Neurological examination 
• Haematology, biochemistry.and urinalysis 

u • Radlographs: 
» Conlinn constipation 
> Prostatlc size 
j,- Position of colon (narrowing) 

[ 
. Ultrasound of prostale/sublumbar LN 

l 
• See "Constipation and Tenesmus", "Rectal and 

[ 
Perlneal Disease" and "Pi'ostatlc Disease" 

• For more infonnallon, dltferentlals and treatment 
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Diarrhoea 

Small lnteatlnal: Large Intestinal: 

• Increased faecal bulk/waler • Small amount of faeces 

• No straining • More frequent 
• Projectile • Painful straining 

• Melaena • Mucous 
• Nol urgent • Fresh blood 

Mixed: 

• Increased faecal bulk/water 
• No straining 
• Projectile 
• Melaena 
• Not urgent 

See "Diarrhoea and Haematochezla" 
• For differentials and treatment options 

Flowcharts 

Haematochezla1 

• Inflammatory: 
> lnrlammatory bowel disease 
> Histlocytic ulcerative co/llis (boxers) 
> Haemorrhagic gastroenteritis'" 

• Infectious: 
> Parasites: Whfpwonn, hookworm*, 

Giard/a• and Coccldia* 
> Bacterial: Clostridia 
> Viral: PaNovirus• 
> Fungal: Histoplasmosfs, Pythiosis 

• Neoplasia: 
> Lymphoma 
> Adenocarclnoma 

• Trauma: 
> Coagulopathy 

• Gastric ulceration: 
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E!ffuslon = Quid contained with • 
body cavity 

Oedema a fluid within .ti Hues 

TranaudateJ 
l Oncotic pressure 

Modified transudate1 
• t Hydrostatic pressure 
• T Vascular permeability 
• t Lymphatic permeability 

Causes of effusions: 

Fine Needle Asplrate1 

• 8•• "Effusion" to characterise 
• PCV/TP 
• Specllic gravity 
• Cytology 
• +I- Cutture and sensitivity 

Exudate: 
• Inflammatory: 

» Septfc/non-septlc 
), Pyogranulomatous 

• Neoplasla 

Chyles 
• Ob1tlructlon of lyrrlph I/ow 
• Rupture of lymph duct 
• Pseudocy!e (lymphoma) 

Blood; 
• Haemorrhage 
• Neoplasla 
• Coagulopathy 

Pleural: Abdominal: 
', :~-

• Reduced oncotlc pressure e.g. • Reduced oncotlc pressure e.g. 

Tranaudates: 
hypoprote!naemia (atbumln <15gm/L) hypoprotefnaemla (albumin <15gm/L) 
}lo PLN, PLE, liver disease ,.,. PLN, PLE, fiver disease 

• Excess IV fluids (cats) 

• Increased capillary hydrostatic pressure • Increased capillary hydrostatic pressure:· . · 
e.g. RHS CHF, LHS CHF (cats), e.g. Portal hypertenskm; pre/intra/post· 

' perlcardlal disease hepalic, RHS CHF · 

Modlffed 
• Diaphragmatic hemla •· Increased perm8ablllty of vessels (blood·.'. 

tnmoudate: • Neoplasla and IY!llphallcs) e.g. FIP 
.• 

• Lymphatic obstruction e.g. neoplasla, 
diaphragmatic hernia, abscess 

• Increased permeabflity of vessels (blood 
and lymphatics) e.g. FIP 

• lnltammatlon: FIP (can have high • NeoplasJa 
Non-oeptlc globullns), liver disease, lung torsion, • Inflammation: Blle (Increased [blllrubln) 
Exudate, hernia compared to serum), F/P, pancreatltJs, 

• Neoplasla torsion, uroabdomen 

• Ruptured abscess, foreign body • i=luplured abscess (sptenfc, hepatic, urinary, 
SepUo inhalallon, penetrating thoracic Injury, prostallc), foreign body perforalfon, 

Exudate, severe pulmonary Infection - especlally penetrating Injury, bowel rupture 
fungal, oesophageal perforation 

Flowcharts 
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Jaundice/ lcterus 

i 
• PCVITP and serum colour 
, Blood smear 
• Spherocytes 
• Autoagg/utrnatfon 
• Haematology 
• Biochemistry 
• UHrasound ----• l PCV • t Bilirubin 

• /cleric serum • I ALP, GGT 
• Spherocytes • -'1· I ALT, AST 
• Autoagglu!lnatlon • Liver lesions/abnormal 

l 
echogenlcity/echoteX!ure 

l Pr•hepat1c1 
Hepatlcr 

• t Production of haemoglobin 
due to haemolysis • l Uptake and conjugation due 

l 
lo hepatic fallure 

• l Hepatic excreUon 

• Immune mediated haemolytic 
anaemia 

• Toxic: Snake, onions/garlic, • Hepatitis - severe acute: 

paracetamol > Toxic: Plants, mycolo>dn 
• Infectious: Mycoplasma > Inflammatory: 

haamofe/is, Babes/a, Erhi/ichla, Cholangfohepatifls, hepatic 
Leptosplra, FeL V, FIP, FIV Hpidos!s 

• See "Anaemia and Pale 
Mucous Membranes" 

• For dlfferentJals for haemolysls 
and for more lnlonnatJon 

~ . 
• Sea "'Hepatoblllary Disease• 
• For more Information, dlfferentJats and 

treatment 

------• Biliary tract congestion: 
> Dilated bite duct 

• +!- PNlCreatitls 

l 
Post-hepatic, 

• l Removal due to biliary 
obstruction 

1 
• DuOdenaJ foreign body: 

> Blocking duodenal pap/Uae 
• Pancreatftls: 

> Acute severe 
> Chronic: Severe 

hyperbllirublnaemla 
• BUlary disease 

• See "'Pancreatic 
o, ...... 

• For more lnfonnallon and 
treatment of pancreatftls 
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Pale Mucous Membranes 

• Rapid capillary refill lime 
• Normal pulses 
• Tachycardia 
• Tachypnoea 
• +I· Weakness and exercise 

intolerance 
• +/- Jaundice 

Haemolysls: 

See 51Anaemla and Pal• Mucous 
M•mbranea• see .i.at .. dlng"' flowcharts 

• For d!fferentrals and treatment options 

See 111Shock and Anaphylaxla" 
• For dlfferentlals and treatment options 

Shock1 

• Slow capillary refill time 
• Pulses: Bounding or poor tone 
• +I· Severe fluid loss: 

> Vomttlng/diarrhoea/polyuria 
> Prolonged lnappetance 
> Signs of bleeding 

• +I- Signs of severe Illness 
• +I· Signs of heart disease: 

> +/- Murmur, arrhythmia, redu.ced 
heart aounds 

Hypovolaemlc1 
• Protracted loss of body fluld: 

> Prolonged lnappetance 
> Gastrointestinal loss 
> Polyuric diseases 

• Acute loss of body fluld: 
> Bleeding: External/Internal 

Cardlo9enlc1 
• Poor cardiac output: 
> Severe valvular disease 
> Poor contractlllty- dilated 

cardiac myopathy 
> Dysrhythmia 

Distributive:· 
(Vaaodllatory) 

• Anaphy!axls: 
> Sudden onset collapse 

~ Secondary to severe illness 
leading to sepsis/SIAS 

Obstructive: 
• lmpalnnent of blood flow: 
> Gastric dllalfon +/~ volvurus 
> Pericardia! effusion 
> Pneumothorax 

Flowcharts 



Polyurla / Polydlpsla I 
• Polyurfa1 
> Urinates frequently, larger 

volumes, inappropriate place13 

• Polydlpsla1 • Urinalysls: 
> Excessive d(mklng, drinks more > USG, dipstick and sediment examination 

frequently, larger volumes, Gfrlnks • BiochemJstry 
from different and unusual places • Measure water Intake: 

> Water intake can be increased Jn > Dog: >100mVkg/day 
warm weather, Increased > Cat: >60mVkg/day (on dry food diet) exercise 

) Waler Intake can be Increased in warm 
~ GI r wealher, increased exercise • ucosuna 

• +I· Ke1onurla / 

1 Dlab•t•• Mellltua1 

• See "Endocrine DJseaH" • Entire female animal 
• Reduced insulln secretion or • Hyperca1caemla • Recent heat 1-2 months 

JnsuHn resistance 

7 l 
Pyometron: 

Hypercalcaemla: 
• Pyrexia 
• +/- Vaginal discharge 

• Neoplasfa: • +I· Systemic mness 
> Adenocarclnoma 

• USG! <1.030 
• Anal glands • common 

• Ideally multiple 
• Lymphosarcoma morning samples 
• Parathyroid disease Renal Dis••••= 

/ --... • s .. "Renal Disease" 
• Chronic renal failure: 

Othen > Common In cats 
• Hypoadrenocorticlsm: • Chronic pyelonephrltis 

> see "!ndocrlne DI•••••" • +/· Azolaemia, 
• Hepatic insufficiency hyperphosphataemra 

• D1abeles Jnsipldus: • Perform ultrasound and 

> l ADH production (central) urinalysis 

> l ADH sensitivity (renal) 
• Psychogenic polydipsfa 

Hyperadrenocortlclsm: 
Hyperthyroidism: • SN "Endocrine DI•••••" 

• See "Endocrine Disease" • Excess endogenous steroids 
• Common In cats • t ALP,+/- stress leukogram, 
• +/· Azotaemla due to concurrent recurrent Infections 

chronic renal failure • See also polyphagla, pot belly, 
• Perform serum total T4 panting, alopecla 

• Perfonn LODST or ACTH stimulation 
tesl 

Flowchart• 
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Pyrexla / Fever of Unknown Origin 

• Persistent lever • General physical examination: 
• Severity: > Repeat every 8 to 12 hours 

> <40°C = mild • Assess all body systems: Oral, ocular, ear, skin, 
> 40·40.5°C "'moderate respiratory, cardfovascular, gaslrointesllnal, . 
> >40.5°C = severe hepatic, renal, urinary, prOstatfc, lymph nodes, - musculoskeletaf, reproductive 

• NOT hyperthermla: • Neurologlcal examinalion 

> T Environmental temperature • Diagnostics: 

> Recent exercise > PCV/TP and blood smear, biochemistry, 

> Reduced cooling -
haematology, urina!ysJs 

brachycephallc and laryngeal > Cytology and cuHure of effusions, blood, CSF and 
paralysis urine 

> Serology 

• Aadiographs and ultrasound 

I lnfectlousr ' r i 
.L 

I I • Bacterial: 
Neoplastlc1 

) Foreign body 
> Peritonitis: Abdominal pain lnflammatlonr I • Ultrasound 
> Discospondylitis: +/· Back pain 

• Aadlographs, urine culture, +/· fungal I Immune medlai~d1 
> Endocard!tis: +/· Murmur 

! • Blood cultures, echocardiogram 

• Pneumonia/pyothorax: +/· Respiratory distress • Immune mediated condJUona: 
• Aadiographs and BAUFNA • IMHA: 

> AtYPical: +/· Non-healing wounds » See MAnaemla and Pale 
• Mycobacterlal, culture Mucous Membranes" 

• Cat fight abscesses: Clip cat > Jaundice, anaemia, ,. 
Mycoplasma haemofelis:. Smears, PCR agglutlnalion, spherocyt8s 

• Protozoa: ' • IMTP: 

• See Mffeurologlcal Dlaea .. " and .. Parasitic ) See MCoagulopathV' 

Disease"' > Throm.bocytoJ)enla,·bteedlng', 
·> Neospora • Immune mediated_ polyarthritls.:. : · 
> Toxoplasma > Shitting, multiple Hmb 

• Fungal: lameness ,, 

> See Mffasal and Nasopharyno9!•I disease" :> Hock and carpus usually . 

> Asperglltosls: • lnlfammatory meningitis: 

• Upper respiratory tract and disseminated ) See Mffeurologlcal 

· (anywhere - eyes, brain, spine, bone, kidneys) o, ..... ,, 
• Beware Gennan Shepherd > +(· Neck pain, neurologlcaJ 

• Cryptococcus: Malnty cats 

• Upper respiratory tract and neurologlcal signs • Inflammatory condltlonS: 
• Viral: > Pancrealitls 

) See "Viral DI••••• and Vaccination" ~ Prostatitrs 

> FIP, FIV, FeLV: Systemic Illness • Cholanglohepatit!s 

> FHV, FCV: Oral, upper respiratory tract and ocular • Pannlculitls 
signs 

Flowcharts 
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I Regurgitation I - ...__ 
Regurgltatlon1 Vomltln91 

• Passive - no heaving • Acllve - heaving 
• No nausea or retching • Usually nausea or relchfng 
• +I· Undigested food • Usually digested food with bfle 
• +I- No bite 

! 
I Oesophageal disease, See NVomltlng" flowchart I 

-----• Radiographs/fluoroscopy 
• +!· Barium swallow 
• Assess tor aspiration 
• Endoscopy and biopsy 

------- l ----------lnflammath;tn: Obstructlon1 Reduced motlllty; 
• Oesophagitis: • lnlraluminal: • Megaoesophagus: 
~ Caustic substances ,' Foreign body ;.. Idiopathic (most common) 

• Drugs - Ooxycycline and • Intramural: > Myasthenla gravis 
clindamycin )- Stricture (secondary to > Neuropathy 

• Vomiting - severe or fnllammalion) ;. Toxic: Tick paralysis 
chronic • Extraluminal: • Oesophaglt!s 

> Foreign body > Thoracic mass ,. Snake bite 
> Vascular ring anomaly > Other 

(regurgitation since weaning) 

/ • Haematology and blochemisl,y 
• UrJnalysis 

See "Vomiting and Regurgitation" • Faecal float: Sp/rocerca fupJ 
• For differentials and treatment options • ACh receptor anlf-body test 

• Adrenal functioning tests 
• SLE anU-nucJear antibody tests 
• If CNS signs: Distemper, C1;3F, CT 
• Body clip: Ticks 

Flowcharts 307 



n I Respiratory Distress I 

ri ------ ---------I Rapid and shallow breathing: I Prolonged br_eathlng phase1 / 

! ! 

j l'. 
I 1\: 
! ' 

t 
1r I, .• 

1 :! , 

f I I: 
' I 

I 
Restrictive: Obstructlve1 

• Rapid and shallow breathing • Prolonged breathing phase 

,I, ! ! 
Decreased breathing 

sounds1 Auscultatable Audible sounds: 

• Jnspiratory dyspnoea (air Sounds: • Stertor 

hungry appearance when • Strider 
severe) ~ 

• Pleural space disease 
lnsplratory with aterton 
• Snoring 
• lnsplratory dyspnoea 

Increased breathing sounds1 
• Can be both inspiratory and • Extrathoraclc dl1easa: 

expiratory dyspnoea when severe ) Neaal cavity and 
naaopharynx 

• Pulmonary parenchymal disease 

r: 
lnaplratory with strtdon 

• High pitched wheeze or gasp 
• lnsp!ratory dyspnoea 

Reduced eXcurslons1 Ir I • I ) 
; 1j 

. Normal breathing sounds but • ExtrathOraclc disease: 
reduced lnsplratory excursions ) Larynx and carvlcal 

tracheal disease . Neurom4scular weaknel!ll!I 
• Chest wall dlseas.e/dlaphragm 

Expiratory with rapid ·rate: disease 
• Rapid expiratory dyspnOS"a . ' 
• +/- Wheezing 
• +I· Cough 

[l • lntrathoraclc disease: . 

',I;> lntrathoraclc trachea and bronchi _ .. 

L 
[ 
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[ Respiratory: Nose and Nasopharynx I 
_,/ 1 -------Nasal; Naaopharynx= Othen 

• Stertor • Stertor • Ocular disease 
• Sneezing • Reverse sneezing • Dental disease: 
• Nasal discharge: • Gagging > Abscessatlon ,. Serous: Viral, allergic, foreign bpdy :;. Oronasal listula 

> Mucopurulent: Chronic foreign • Pulmonary disease: 
body, secondary bacterial infection, ;.,. Pneumonia 
fungal Infection, lower respiratory 

, , , Oedema 
tract disease, neoplasla , • Eplstaxrs 

> Sanguineous = Epistaxis , 
, , , , 

' .,, 

!plslaxls1 Revera• sneezlng1 
Foreign body: • Neoplasla • Foreign body - • Acute onset • Fungal infection • Nasal mites 
• Unilateral • Trauma • Allergic 

• Foreign body • Vomited contents 

Neoplastlcz 
• Systemic coagulopathy 
• Hypertension - • Nasal tumours • Dental disease 

• +/· Facial defom,ity 

Inflammatory: Sterton 

• Allerglc rhinitis (dogs): • See "'Respiratory Disease" 
- » BIiaterai serous nasal discharge • For more Jnfom,atlon, ditferentlals 

» Seasonal and treatment 

• Nasopharyngeal polyps (cats) 

Infectious: 
• See "Nasal and Nasopharyngeal disease" 
• For more lnfonnatlon, dttlerentlals and treatment 

• VJral: (cats) General physical examination 
);,, FHV and FCV (oral ulceral!on) • Ocular examination 
j,>, +/- Conjunctivitis, corneal ulcers • Oral and pharyngeal examination under general 

• Fungal: anaesthesia 
> Aspergillosis 

I---, 
• Cytology and culture if discharge (If suspect fungal) 

» Cryptococcus • Biopsy and PCA if suspecting vlrat and Chlamydia 
• Bacterial: • Aadlographs / CT 

> Chlamydophlla tells (cats) • Ahlnoscope and biopsy: If suspect allergic, fungal, 
> Usually secondary neoplastic 

> Mycop/asma (cals) • ll no scope: 
> Flush of nasal cavity 
» Blind biopsy (not past medial canlhus) 

• EpJslaxls: 
> Coagulation tests and blood pressure 
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Pharyngeal: 
• Stertor 
• Gagging 
• Excessive swallowing 
• Panting (due to heat stress} 
• lnsplratory dyspnoea - If obstructive 

• Brachycephallc airway syndrome 
• Foreign body 
• Nasopharyngeal polyps (cats) 
• External swelling: 

}> Neoplasla 
:.> Abscess 
» Sialo/mucocoele 

• Pharyngeal palpallon 
• Oral and pharyngeal examination 
• Aadiographs / CT 
• FNA and biopsy of swellings 

Laryngeals 
• Strider 
• Altered back 
• Gagging/coughing 
• Excessive swallowlng 
• Panting (due lo heat stress} 
• lnsp!ratory clyspnoea - If obstructive 

• Brachycephaflc airway syndrome 
• Laryngeal paralysis: 
> Idiopathic: 

• Most common 
• Large breed dogs 

> Recurrent laryngeal rleive 
dlsrupllon: 
• Trauma, neoplasla 

> Congenital 
> Polyneuropathles (tick 

paralysls/myasthenla gravls) 
• Laryngeal collapse 
• Laryngeal Inflammation 
• Foreign body 

• LaryngeaVcervlcal palpation 
• laryngeal e)(amlnatlon under llght 

~naesthesla 
• RadJographs / CT 
,.. ~NA and biopsy of swellings' 

• See "Respiratory Dlaease" 
• For more lntonn·at1on, differentials and treatment 

Flowcharts 
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I Respiratory: Trachea and Bronchi I 

~ Cllnlcal slgna1 
• Paroxysmal cough: 

) Hacking, honking 
• +/· Productive: White froth 

Trachea: • +I- Wheeze: Airway narrowing 
• Ex1rathoraclc: • +/- Ahonchl: Moist sound due lo 

> +/· 1nsplratory obstructive dyspnoea fluld In airways 
> See as prolonged lnsplratory phase 

• rntrathoraclc: 
-i 

> +/· Expiratory obstructive dyspnoea Branchh 
> See as prolonged expiratory phase • Expiratory obstructive dyspnoea 

------
• +/· Wheeze 

• Aadiographs 
> Three views 
> lnsplratory and expiratory views 

---- -----
lnflammatoryi Bronchlz 

• Infectious tracheobronchit!s: • Bronchlal compression: 
> AKA "Kennel Cough" > Secondary to cardiac enlargement 
) TyplcaUy, no dyspnoea due to heart disease 

> Acute onset • Canine chronic bronchitis: 

.> "Hacking• cough ) Chronic history ot coughing 

> +I· Retching • Feline bronchial disease (and 

> +I- WhHe froth asthma): 

> +I- Positive tracheal pinch > +I- Chronic cough 

• Tracheal collapse: > +/· Acute dyspnoea and wheeze 

> Overweight small breed dogs 
(due to bronchoconstrictlon) 

> Chronic progressive "goose honk' 
cough 

> +/- Concurrent heart disease 

> +/- Exacerbated byresplratorydisease 
• scoping: 

> Paroxysmal > Fluid sample for cytology, culture 
• Tracheal hypoplasra: and sensitivity 
> TYPically, brachycephalic breeds > +I- Biopsy 
> Congenital I--, • +I· Bronchoalveolar lavage 
> TYPlcatry seen in young animals • See "Respiratory Disease• 'outgrow trachea· 
> +I- Cough • For more Information, differentlals and 

• foreign body: 
treatment 

> Acute onset cough 
> Non-productive 

Flnwr.hArtca 
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I' I Respiratory: Pulmonary, Pleural and Chest Wall J 

----
[j 

[ 

r: 
ll 

ii 
:1 r: 
'i 

• Restrictive dyspnoea • Reduced lung sounds r-- Pleural dlseasez 
• See = rapid, shallow breathing . Pneumothorax 

L ~ 
• Diaphragmatic hernia 
• Pleura~effusion_: 
• Transudate/modilied • Cough: 

• Reduced movement of transudate: · ;.. Soft, moist 
chest wall with breathing ;. AHS CHF, • +I· Productive 

• Normal chest sounds hypoalbuminaemla 
• Increased respiratory 

• Haemorrhage: sounds: Crackles • • Exercise intolerance :,. Trauma, coagulopathy 
Chest wall • lnllammallon: 

l disease; ', Pyogranu!omatous: FIP 

Cardiac dlsease1 
• Trauma ;.. Pus: Pyothorax 

• Pulmonary oedema: 
• Tick paralysis • Neoplastic: 
• Snake • Chylous: , LHS congeslive heart lailure envenomalion ;. Obstruction or rupture of ',, Typically see a tachycardia ii heart • Botulism lhoracic duct disease is causing the respiratory 
• Neuromuscular distress 

disease -, Can also get bronchial polyradiculoneuritis 
compression causing coughing 

• Neoplasia 
• See "Cardiovascular Disease": 

;. Myxomatous mitra1 valve disease • 
;. Dilated cardiomyopathy • Radiographs: 

[ 
I 

[ i 
I 
I 
I 

C I 
! 

! 
',, Three views 
;.. lnsplralory views 

Pulmonary disease: • PCV/TP, SP02 

• Pneumonia: f---i • Mucous membrane colour I"-
,.. Usually secondary - aspiration • Colour of blood (methaemoglobin) 

• Pulmonary oedema (non- • fii:te nee_dle aspirate 
cardiogenic): ~ • See "Effusions" to characterise , Near downing, obstructive, and for more information 

neurogenic (seizure, • electrocution) 
• Pulmonary neoplasia • See "Re11plratory Disease" 

• lnllammatory: • For more information, differentials and 

I l; i 
! 

L 
[ 

, 
Eosinophilic bronchopneumonia treatment . 

:,. Acute respiratory distress 
T syndrome • 

• Infectious: 
Haemoptysls: , Parasitic: 

• Toxoplasma 
Other causes of dyspnoea: • Heartworm 

• Reduced haemoglobin: disease 
• Aelurostrongy/us abstrusus :,. Anaemia • Neoplasla 
• Heartworm disease • Haemoglobin problem: • Coagulopathy 

> Fungal ; E.g. Paracetamol toxicity • Pneumonia 
:,. Bacterial - primary pneumonia = (cats) • ThromboefT!bolism 

rare 
• Pulmonary 

• Haemorrhage: contusions 
> Contusions ------------ --------------·• • CHF 
:.- Coagulopathy 
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I Salivation Disorder I 
' 

Toxic: Metabolic: 
• Cane toad • Hepatic disease: 
• Family Araceae {arum family), -,. Encephalopathy: See neurological 
• Organophosphate I Carbamales signs - head pressing, altered 

• Synthetic pyrethroids mentatlon, +/· seizures 

• Duranta erecta , Hepatic failure 

• Tobacco • Portosystemic shunt 

~ • Macrocyc!ic lactone anthelminlic . Renal disease: 

• Caustic substances Ingestion ' Uraemia causing nausea or oral .._ 
;... See salivation prior to ulceration ulceration 

-,. +/· Expiratory obstructive 
dyspnoea . See "Toxicology" -,. See as prolonged expiratory 

For more information, differentials phase 
and treatment 

• See "Renal Disease" and 

"Hepatoblllary Disease" 
• For more infonnation, differentials 

and treatmenl 

Oesophageal/ Gastrointestinal: 

• Oesophageal: Oral disease: 
;. Oesophagit!s . Denlal disease 
;. Foreign body • Foreign body 
;. Neoplasia • Trauma -,. See as regurgitation • Feline granuloma complex 

~ 
• Gastrointestinal: • Stomatllis/gingivitis: 

r Diseases causing vomiting I<-t- -,. Feline stomatilis 
;., Test for FCV, may play a role . See "Vomiting and Regurgitation" • Ulcers: . For more information, differenUals and -,. Viral (FCV) 

....... 
treatment -,. Uraemic ulceration 

-,. Caustic subslances: May see 
salivation 24 hours before 

Respiratory: ulceratlon 

. Congestive heart failure: I+- • Neoplasla .._ 
;. Especially In cats 
:,. See concurrent dyspnoea, cyanosis 

. See "Dysphagla and Oral 
Disease" . For more information, differentials 
and treatment 

• Neurological examination 
• Oral examination ,, 
• Assess for cardiac disease 

;.. SP02 and radiographs 
• History of access to bails/toxins/topical 

antiparasitic preparations 
• Haematology, biochemistry, electrolytes, 

urinalysis 
• Aadiographs +/- ullrasound 
• Scoping of the oesophagus 
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n I Seizure.Disorder I ' 

---Seizure: Syncope: 

[ • Generalised: • Collapse and loss of consciousness 
> Mass uncontrolled muscular activity • Generally, no muscul8r movement. 
> Loss of consciousness • Recover quickly_ 
> Unresponsive to stimuli • No altered mentat!on 

1: 
> +I· Urlnary/laecal Incontinence 
> Typically altered mentatlon prior to and • Many differentials: 

after a seizure episode "disorientated, • Cardiac (due to! cardiac outpul): 
ataxic" ) Arrhythmia/Vasovagal 

• Partlal: :., Heart disease 

I: > Repetitive twitching or movement of i> Cardiac tamponade 
limbs 

• Respiratory: 
)> More common In cats 

) Hypoxia 

u 
,1 ,1 ) Cough Induced 

• Systemic hypertensloo 
lntracranlah Extracranlah • ,Glucose and electrolyte . Inflammatory • Hepallc encephalopathy: abnormalllles 

1 f] 
' 

I 
[ I 

; 

I 
I 

C I 

i 
I 

I l} 

(menlngoencephalitls): > Hepatic !allure • Anaemia 
> GME ) Portosyslemic shunt • Vascular accident 
.> Steroid responsive • Toxic: • • Viral: > Plants 
.> Distemper > Lead • Haematology, 

• Metabolic: > Mycotoxlns biochemistry, electrolytes. 

» Storage disease )> Pyrethroids 
• Urinalysls 

• Neoplasia » Carbamate • Resting ECG 

• Vascular accident: ),l, Metaldehyde • Thoracic radlographs 

}lo Clot or bleed > Strychnine 
• Echocardlogram . Epilepsy {Idiopathic) • Metabolic: 
• Systolic BP . Hydrocephalus > Hypoglycaemic 

~ 
> Hypocalcaemla Common cauHs In ~0911 
> lschaem!c • Lns than 1 year old: 
> Thiamine deficiency > Portosyatem"lc shunts 

l ) lnflamma)ory 
) Distemper . '. 

• Neurological examination > Hydrocephalus/slorage. 

• Ocular examination disease 

l] 

[ 

> Toxicity . 
• Assess for extra-cranial disease: 

.> History of access to balls/toxins • 1 - 6 years old: 

> Haematology, biochemistry, electrolytes, urlnalys!s > Epilepsy 

> If normal .> Inflammatory 

• Assess for lntracranlal disease: > Toxicity 

>' Cerebrospinal fluid: Cytology, culture, PCA > Cerebral neoplasla 

> CTorMRI • :>5Years: 

! 
> Cerebral neop_lasla 
> Inflammatory 

I L 
• See "Neurological DI•••••" and "Seizure > Toxicity 

Dlaotders" and "Toxlcology" > Epilepsy 

• For more Information, differenllals and treatmenl > Metabolfc 
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I Urinary Incontinence I 
./ 

Thing• to conslden Urethral Incompetence: 
• Secondary to PU/PD disorder • Female spayed 
• Submissive behaviour • Medium to large breed ~ 

• Unable to walk: • Urine leak when steeping, standing, 
);, E.g. severe osteoarthritis sitting 

• Cognitive dysfunction - loss of • Able to urinate normally 
house training 

• Loss ot urethral sphincter support 
possibly secondary to lack of 

Ectopic ureter. oestrogen or loss of broad tlgament 

• Young <1 year support 

f--i • Urine leak when 
sleeplng, standing, sitting I-- Paradoxical urinary 

• "Never house trained' lncontlnence1 
'Always done ir 

• Large firm bladder 
• Inability to completely 
• Secondary to outflow obstruction --,. 

lnflammatlon1 overflow Incontinence when pressure I-

• Pollakfuria exceeds sphincter 

• Stranguria 
• +I· Haematuria • Prostatic disease 

• Small bladder • Neoplasia 
H - • UrnlilhiasJs 

• Bacterial Infection • Feline tower urinary tract disease 

(primary/secondary) 
• Urolithlasls 
• Feline lower urinary tract 

disease • Walching urination behaviour 
• Neoplasia '--, • Bladder palpallon before and after urination 
• Prostalills • Prostate palpation 

• Neurological examination 

Neurologlcal dysfunction: 
• Urinalysis 
• USG, dipstick, cytology 

• Concurrent neurological signs • +I· Culture and sensitivity 
• LMN/UMN splnal reflexes • +/- Haematology, biochemistry and eleelrolytes 
• +/- Spinal pain • Uttrasound of bladder, kidneys, prostate 
• Larger bladder f-; • Prostatlc wash (urine culture does not always pick 
• lnabfllty lo completely up prostati!Js) 

• Upper motor neuron les!on: 
• +/- Radlographs, +/- excretory urogram 
• Trial on medication for urethral incompetence 

> Firm distended bladder, difficult to 
express, does not completely l empty 

• Lower motor neuron lesion: 
;.,. Soft bladder, easy to express, does • See 111Urlnary Tract Dlsorclera" and not completely empty 

• Delrusor aref!exla: "'Prostatlc DI•••••" 

> Reduced detrusor contractions due • For more Information, differentials and treatment 

to over distension of the bladder, 
causes damage to light Junctions 
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{] r I-Vomiting Regurgltatlon1 

----- • Passive - no heaving 
• No nausea or retching 

f1 
Vomltln91 

• +/· Undigested food 
•+I-No b!le 

• Active - heaving 1 • Usually nausea or retching 
• Usually digested food with bile s .. 11Regurgltatlon" 

1 ----Gaatrolnteatlnah l!xtra-gaatrolnteatlnah 

·~ -~ 
• Infectious: • Pancreatltls 

• Bacterial • Liver disease (typically toxic) 

• Parasitic: Gfard/a, hookwonn, coccldfa • Renal disease (acute kidney Injury) 

• Vlral: • Hypoadrenocortlclsm 

I l • Dogs: Parvovlrus, coronavlrus • Diabetes ketoacldosls 

• Cats: Panleukopenla virus, coronavlrus • Vestibular disease 

• Orugs 
• Dietary: ·~ 

ll • Indiscretion • Sama as above 

• Over engorgement • Hyperthyroidism (calS) 

• Outflow obstruction: • Viral: FIV, FeLV 

• Foreign body • Neoplasla 

u • lntussusceptlon 
• Haemorrhagic gastroenteritis 

• Chronic: 
• Inflammatory bowel disease 

11 
• Dietary hypersensitivity 
• Neoplastic (lymphosarcoma, adenocarclnoma) 

l . 
• Good history and general physical examination common In YOUNG1 

(abdominal palpatlon and rectal examination) •A9.Y!!l 
·, 

• Radlographs • Infectious: 
• Abdomlnal ultrasound > · Bacterial ,, 

• Haematology, biochemistry and electrolytes • Parasitic - Gfardfa, hookworm, 
• Urlnalysls coccidla 
• Faecal arialysls: Smears and float, Gfard/a SNAP • vrral: 
• Virus testing: Parvoviri.ls and corona, FeLV, FIV • Dogs: Parvovlrus, coronavln.is 
• Other tests: Total T4 (cats), ACTH, CPLI, FHW (cats) • Cals: Panleukopenla virus, 

[ 
1 
J 

• Endoscopy + biopsy corona virus 

• Laparotomy + biopsy • Dietary. 
> Indiscretion 

[ 
1 

) 

! > Over engorgement 
• Outflow obstruction: 

• See UVomltlng and Regurgitation" > Foreign body 

• For more Information, differentials and treatment > lntussusceptfon 
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., 
Weight Loss I 

~ ~ 
rl Normal or Increased Apnetlte1 I DecreaHd Appetlte1 I 

• Normal t demand: 

H • Increased exercise • Inability to eat: 
• Pregnancy/lactation ;.,. OraVdental disease 
• Cold weather > Mastlcatory muscle pathology: Pain on 

opening mouth 

• See "Dyaphagla and Oral Disease" 
• Malutlllsatlon: • Reluctance to eat: 
• No diarrhoea usually: > As above with "inablllty to ear 

> Hyperthyroidism > Systemic illness: Hepatic, renal 
H ), Neoplasla 

,-- ,. Immune mediated disease 
» Cardiac cachexla > Infectious: Bacterial, viral (FeLV, FIV) 
> Diabetes mellltus - loss of > Neoplasla 

R1UCOS8 > Severe chronic pain 

• M'alablorptlon: 
• Typlcally see dlarrhon but not 

always • Oral examination: 
• Reduced ablllty to absorb ), Under general anaesthesia If 

H nutrients: t- required 
> Inflammatory bowel disease • Aadlographs (head, neck, thorax) 
» Neoplasia- lymphoma and • +/· Biopsy 

adenocarclnoma • • Lymphang!ectasla 

• Gaslrk: ulceration • Haematology, biochemistry and electrolytes 
> Parasitic Infections • Urlnalysls and UPC if dipstick detects 
> Cardiac disease (RHS) protelnurla 

1-t 
• Cats: Total T4 and FIV/FeLV 

• Lou of nutrfenta: • Aadiographs (chest and abdomen) 

> Protein los!ng nephropathy • Ultrasound of abdomen 

• Proleln losing enteropathy: • Echocardlogram for heart disease 
• Dynamic testing: 

• Inflammatory bowel disease > Paired bite acids, ACTH stlmulallon 

f-+ 
• Neoptasla- lymphoma and - • Endoscope and biopsy and hlstopathology adenocarcinoma 
• Lymphanglectas!a • Laparolomy and biopsy and hlstopathology 

• Gastric ulcerallon 
• Parasitic Infections 
• Cardiac disease (AHS) 

• Maldlgastfon: 
• Typlcally see diarrhoea • See "Dyaphagla and Oral Dina••" and 

.... • Inability to breakdown nutrients: c- "Diarrhoea and Haamatochezla" 
> Exocrine pancreatic • For more Information, differentials and treatment 

Insufficiency 
» See "Pancreatic Disease" 
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_.j Weakness / Collapse 

Metaboltc: ! 
• +I- Systemic signs of mness l Oxygen delivery: • Muaculoskeletal: • TypicaUy, normal neurological I Toxicity: 

• +/- Slow capillary refill time • Respiratory: function but weak • Variable signs 
• +I- Pale mucous membranes 

• Neurological: • No palpable pain 
- • +/- Poor pulses 

~ • +I- Heart murmur 

• Glucose: • -ti- Tachycardia/Bradycardia NEXT PAGE 

}>, Hypoglycaemia ,I 
• Electrolytes: 

> Hypokalaemia • Congestive heart faJlure: 

> Hyperkalaemia > Myxomatous valve disease: 

• Endocrine: • Commonly mitral valve 

).>. As with myopathy • Sman breeds, usually murmur ,,. Hypothyroidism 
,. Dilated cardiomyopathy: ,. Hyperadrenocorticism • Large breeds, +/- murmur ,. Hypoadrenocorticism ,. Hypertrophic cardiomyopathy. 

• Feline disease,+/- murmur+/- gallop rhythm 

• See "'Electrolytes and Blood Gas ·and • Dyomy1hmia, 
> Tachycardia/bradycardia •Biochemistry" and "Endocrlna D~• 

• Shock: 
• For more information, differentials and treatment ,. Hypovolaemic 

» Distributive 

l > Obstructive 
,.. Cardiogenic 

• CBC, biochemistry, electrolytes • Anaemia: 
• Urinalysis ,. Regenerative 
• Endocrine testing, see ·Endocrine Dlseaae" > Non-regenerative 
• Radiograp~ (axial and appendicular) > Haemorrhage 
• Echocardiogram if heart disease • Abnormal oxy~n carrying capacity: 
• Dynamic testing: Paired bile acids, ACTH stirn » Paracetamol 
•CSF 

• See "Cardlov:ascular.DI ..... • and 11$hock and anaphylaxl.- and • Mye1c?gram.cr/MR1:·. .. .- . -•~m1a and Pale Mucous Me~bran"• 
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Respiratory: I 
• Tachypnoea 
• Orthopnoea 

io--

• +I- Cyanosis 
• +I- Increased respiratory sounds 

l 
• Hypoxaemic: 

>" Respiratory disease: 
• Upper respiratory trad 
• Lower respiratory tract 
• Pleural 

• Chest wall 
)lo Haemoglobin: 

• Reduced amount: Anaemia 
• Reduce oxygen binding 

• Hypercapnlc: 
},> Respiratory pump failure (reduced ability to 

ventilate) 

• See ·-plratory DISCNII ... and 
-aospJratory dl.-aa. flowcharts" 

• For more information, differentials and 
treatment 

~ 

• Haematology, biochemistry and electrolytes 
• Urinalysis 

• Endocrine testing, see ·endocrine Disease" 
• A8.diographs (axial and appendicular) 
• Echocarcliogram if heart disease 
• Dynamic testing: Paired bile acids, ACTH stim 
•CSF 

::;! • Myelogram, CT/MAJ ,, 

- - - -- - - - - - - - - - •1 
I! 

Weakness I Collapse: continued .... l Musculoakeletal: 

l 
-. • Lameness 

• +/· Pain and reduced range of 
motion 

NeuroJoglcal: • V1Sible injury 

• +I- Ataxia. paresis, paralysis • Note: polyarthritis can look like 

• +I- Nystagmus systemic weakness 

• +/- Neurological deficits l • Cranial nerve deficits 

• Proprtoception deficits • Mu•cle (myopathy): 
• Spinal nerve deficits }> Trauma/injury 

l 
1> Immune mediated p~lymyositis 
:..- Endocrine: 

• Hypothyroidism 
• Central nervous system: • Hyperadrenocorticism 

),, lntracranial: • Hypoadrenocorticism 
• See altered mentation, cranial nerve deficits ),, Neospora 

>-" Spinal disease: • Skeletal/joint: 
• lntervertebral disc disease ,. Degenerative joint disease 
• Neoplasia > Fractures/trauma 
• Degenerative myelopathy > Neoplasia 

• Peripheral nervous syatem: > Immune mediated polyarthritis 
lo- Envenomation :,.. Viral arthritis (FCV) 
~ Tick paralysis 

). Snake bite 
• See -Skeletal Disease", > Polyradiculoneuritis 

-Oateoarthrltls" and •Endocrine > Myasthenia gravis 
01 ..... • 

• See 11Neurologlcal Disease" 
• For more information, cflfferentials and 

treatment 
• For more information, differentials and treatment 

I I 
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APPENDIX: 

Neurological Examination 

ORDER OF TESTS 

1) History: 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, perinea! reflexes 
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 the cause is intra- 9r eXlra-crani0.I 

1, MENTAL STATUS 

./ GOOD history is very important 

./ Let the animal wander in the examination room and wa!ch its behaviour 

./ Fear or excitement in clinic may mask behavioural changes that evident at home 

Observauons to make/Questions to ask the owner: 

,1 Is there a tendency to circle? 

v' Are there signs of disorien!ation? 

"' Is lhere a change in the sleep/wake cycle? 

"' Are there changes in social interaction? 

./ Is it more or less affectionate, more or less aggressive? 

"' Has it slopped greeting you when you come home? 
v' Is it house.soiling? 

II the mental status is abnormal ..... Brainstem 0~ Cortex problem 
v' Cerebrum is inlelllgence 

;.... Behaviour changes 

;.... Depression 

;.... Disconnected from environment- ·out to lunch" 
v' Brain stem is arousaVwakefuloess 

;.... Defect causes somnolence I.e. lack ol arousal, stupor, coma. 

v' Cerebral lesion· circles usually (9/10 of cases) to the side ol lhe lesfon 

v' Mental signs due lo exlra•cranlal causes e.g. metabolic dysfunction or a toxicity: 
v' Should be bilaterally symmetrical 

v' House training is last cognitive function --+ very severe damage if training Is lost 

Neurological Examination 
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2. EVALUATION OF GAIT AND POSTURE 

Look for ataxia or lameness: 

Walk the dog up and down 
.t let off the lead and walch free movement. 

,1 Circle the dog to the left and righl __, can see subtle changes when it turns 

Ask the queslions: 
.; Which legs are involved? Hindlegs/fore1egs or both? 

./ ls the dog ataxic? If yes what ktnd - proprioceplive, vestibular, cerebellar? 

Deciding ii the dog is ataxic or not is extremely important as !his designa!es the area of the neurological 
system affected 

ATAXIA 

ASCENDING PROPRIOCEPTIVE TRACT ATAXIA (While matter) 

.,. Tendency to: 

:.- Cross limbs so that they inlerfere wl\h one another 

,.. Walk on dorsal surface of paw 

;.. Longer stride wilh a prolonged supporting phase 

:.- Tendency to abducl the limb, especially on turns 

.I +/- paresis depends ii the molor system is involved 

.1 Sometimes the ataxia is very subtle and is only seen when the dog changes direction 

CEREBELLAR ATAXIA 

.1 No paresis-. normal st1ength 

.1 Spasticity and ataxia -. fall to the siae or forward or backward 

-I' Inability to regulate the rate, range and force of the movement (dysmetria) 

./ Delayed voluntary movement -, initiation and cessation 

./ Hypermelria -- movements are exaggerated in au 4 planes 

,. Limb is raised loo high, forcefully returned to the ground -- goose stepping 

VESTIBULAR ATAXIA 

-I' Loss of co-ordination between head, 1runk ond limbs resulting m Imbalance 

.,, A head till towards side of lesion (except in paradoxical vestibular disease) 

-I' Trunk will tip, fall or roll toward the side or lhe lesion 

Trunk may be flexed laterally, with lhe concavity !oward the side of the lesion 

-I' Circling towards the side of lesion (circles with short radii) 

-I' +!- Mild hypertonia and hyperreflexia in lhe limbs on Iha opposite side to the lesion 

-I' Signs explained by loss of vestibulospi11al tract ipsilateral to the side of the lesion 

3. CRANIAL EXAMINATION 

Menace 

./ Blindfold one eye with one hand 

-I' Make a llicklng motion as though going to hit lhe dog to make it react by blinking . 
.,, Repeat 

.,, Repeat this procedure on the other eye . 
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./ Menace Reaction Tests: 
» CN II - vision, the whole v!sual pathway. (retina, NII, optic tract, opllc radiation to the visual cortf:!x) 
> CN VII - facial. for the muscles for the ability to blink 
> Cerebellum - the menace rellex Is co-ordinated by the cerebellum 
:,. Cortex - to perceive the menace cognitive function is necessary - if "out to lunch" may not react to • 

menace · , 

Pupils 

./ Assess both pupils for equality -+ bright pinpoint light between eyes - mumlnates bath eyes 

./ Tum off room light-+ look at pupillary response (Puplllary Light Reflex) 

./ Beam the light into the eye unUI the max pupil constricts ..... qulckly move to other eye to assess its 
constriction -+ repeat the procedure on the other eye . 

./ Puplllary Response Testa: 

) CN II - as far as the branch to Ill (parasympathetic nuclei). 
> CN Ill· for the parasympathetic 

Phyalologlcal Nystagmua 
./ Lift the upper eyelids to see the whites of the eyes 
./ Move head from side to side -+ watch eye movement for normal physiologlcal nystagmus 

> i.e. quickly lllck!ng left and right with the movement of the head 
./ II small animal - pick up and facing you at eye level, hold head then spin the anlmal to get enough 

excursion to see eye movements 

./ Phystologlcal nystagmus Tests: 
> Nerves Ill, IV and VI.· to the eye muscles to move the eye 
> Medial Longltudlnal Fasclculus (MLF). carries signal from the vestibular system to nuclei of 111,.IV 

and VI 
> Cerebellum • co-ordinator of the vestibular system and nuclei of the nerves to the eye muscles. 
> Vestibular system. perceiving movement of the he8.d 

Teel Nerve V 

./ Sensory branches of the trigemlnal: 
> Medial can!hus of the eye • ophthalmic branch 
> Lateral canthus of the eye • maxlllary branch 
> Base of the ear. mandibular branch 
> Do the test quickly • look for the blink • need the element of surprise to get the reflex 

.,. _Motor component of the mandibular branch: 
> Palpate size and symmetry of the temporal muscles 
> Feel for prominence of the zygomatlc arch and occlpltal crest 

,/ Tests: 

> V • ability to feel sensallon 
> VII· abllity to blink 

.,. Nasal Septum Teat: 

> Cover both eyes -+ stroke gently the edge of the nostr11s with a cotton bud 
• H no response, !ouch the septum inside the nostrils 

> Start gently and gradually Increase the stimulus until a reactlon 

Nauroloalcal Examination 



> The dog tries to avoid and pulls its head away - look for symmet,y of reaction 
> The nasal septum response may be abolished in a frightened patient 

./ Nasal Septum Tests: 

> Ophthalmic branch of CN V - ablllty to feel sensation. 
> Cortex - senso,y perception of cortex Is required to get reaction (pulling away) 

• Tests the contralateral cortex 

Teat Nerve VII: 
./ Already partly tested by ability to blink In Menace and CN V tests 
./ Look for faclal symmet,y 

> Drooping of ears, eyellds, commlssures of the lips 

Both hands hold the muzzle with thumbs between mandibular rami and touch the commlssures 
of the lips with the fingers - are !hey equaVlevel both sides? 

./ Test for full closure of the eyelids. Run a finger over the upper and lower eyelids at the same time and 
see If there Is complete closure. 

Tesl Nerve VIII: 
./ Look for a head UH 
./ Vestibular (Posltlonal) strablsmus 

> Litt the nose up so that it points upward, the eyes should stay in the centre of the orbit 

Test Nerves I, IX and X: 
./ Function of these nerves Is obtained from the hlsto,y 
./ Ask the owner does the animal sniff 
./ Ask the owner about the abllity of the animal to eat and drink normally, wHhout choking, gagging, and If 

it is able to swallow normally. 

Test Nerve XII: 
./ Look at the action of the tongue - e.g. does the dog llck Its nose evenly? 
./ Open the mouth and look at the tongue 

> Evenly placed In the mouth or is it pulled to one side? 

4. PROPRIOCEPTION AND HOPPING 

Proprioception 
./ Knuckllng: 

> Stand anlmat square -+legs in normal position. 
> Front legs • stand over anfmal, hand under chest, support weight- then knuckle 
> Repeat on the other leg 
> Back legs - stand at back and hand between back legs, support weight-,. then knuckle 
> Repeat for the other leg 

./ Paper slide: 
> Place foot on a piece of paper and pull it laterally 

./ Lateral Placing Proprioceptive test: 
> Cat- May not co-operate with knuckling ...... do Instead 
> One hand under chest - hold 3 legs away from table against so only 1 leg Is near table. 
> Blindfold cat {tucking head under arm) and hold it away from seeing the table. 
) Bring free limb up to the edge of the table- barely touch table 
> Should lltt II up onto table when Jusl touches 
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./ Hopping: 

;. Stand over dog to test the front legs 
;., Stand at the side to test the back legs 

;;. Do not support weight --+ pick up leg and push dog to side and walch its ablllty to hop 
;;. Front leg • place hand at or just below the shoulder joint 

;., Back leg· pick up the tibia and push dog towards lhe other side' 

;., Pick up one leg 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 holding up Iha animal and 3 legs 1he'n mak!n1 
the animal hop on the one leg that is on the ground 

6. SPINAL REFLEXES 

PATELLA-. Tests Femoral Nerve L4-6 
./ Manipulate leg to ensure patella ligament Is tight 10 get the reflex: 

;. May need to flex up the toes with the holding hand to tigh!en the patella ligame.nt. 
./ Test each side by turning lhe animal over. Only test the upper leg 

WITHDRAWAUFLEXION ..... Tests Spinal Reflexes of the Limbs - PlexuSes 

./ Hind leg · tesl lateral (Sciatic n: L6 - S2) and medial toes (Femoral n: L4·L6) 
;. Lie the dog on its side 

:.- Hold toe, pinching it, and pull on lhe leg 
;.. Withdrawal Is a difficult lest to interpret cllnlcaUy 

./ Front leg· test pinch the middle toe (No differentiation between Radial (D) and Medial (V)) 

;.. Small dogs and cats· can hold them in lhe arms with back against the body, this can be easier to 
test the reflexes 

PERINEAL ..... Test Splnal Reflexes Sacrum: S1-S3 

../ Touch eilher side of the tail (perinea! region), if the tail contracts down then don't need to do perinea! 
reflex · 

./ For the perinea! reflex can lift the tall al the base with one hand then touch the anus/periiieal region 
with the other. can feel the tail conlract down 

6, CUTANEOUS TRUNCI REFLEX -- Test Spinal Reflexes cf the Trunk: T2 - L3 

"' Start testing at the level of the wing of the ilium: 
;.. Lightly pinch skin about 2.5 cm each side of lhe back bone (spine) 

./ Pinch from ilium forwards unlit the skin flicks: 
;.,. Repeal on the other side 

./ Once lhe skin flick is elicited thElre is no need lo pinch above lh!s point 

7, .TESTING FOR BACK AND NECK PAIN 

Back Pain: 

./ Stand !he dog up squarely on its 4 legs, if possible· 

./ Stand behind the dog and support with a hand underneath belween !he back legs NOT underlhe 
abdomen: · 

;.. Press with the ball of the fingers, not just the tips, avo!d using fingers as needles! 

:.- Press about a knuckles width, evenly, either side of the spine starting at the scapulae (T1) 
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Neck Pain: 
./ Press down at each vertebra 
./ Go down the spine first lightly so as to gauge the reaction of the animal and Judge its tolerance to pain, 

then go down again firmly 

;.. Neck pain testing· use food·to get dog to move neck to test the range of molion, rather than 
physically manipulating the neck 

;.. The dog should be able to move laterally to touch nose to shoulders each side, move ventrally 
suflicienlly to touch nose to chest and move the head back dorsally freely 

Severity of spinal Lesion and llkellhood of regeneration: 

Loss of: Depth of damage: Prognosis: 

Proprioception • Superticlal • Good 

Voluntary motor • Superficial • Fair 

Above and cutaneous pain • Middle • Moderate 

Above and deep pain • Deep • Poor 
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Sample Collection and Storage: 

Tube Type: Colour: Type of sample; Appllcatlons: 

• Haematology 

EDTA Purple Whole blood 
• Not for smear (cells may be /ys~d) 
• Electrolytes (not K) 
• Toxin• 
• Biochemistry (serum) 

Serum Red Clotted blood/ serum • Serology 
• Not blood smear (clotted) 

• Blood smear (beat one) 
• Biochemistry (plasma- not as good as 

Lithium heparin Green Whole blood and plasma serum} 
• Electrolytu 
• Lead toxlcfty (not other toxins) 

• Blood smear {best one) 

. Sodium heparin Green Whole blood and plasma • Biochemistry (plasma not as good aS 
serum} 

326 

• Not electrolytes (due to Na) 

Oxalate fluoride Grey Who!eblood • Glucose 

Sodium citrate Light Whole blood and plasma 
• Coagulatlon 

blue 

Handling: 
./ Use sterile collection method 
"' Mix tubes well by Inversion 
ti" Remove stopper from tube to 1111; do not Inject through Hd as wJU cause haemolysls 
./' Chill (2-8"0) but not freeze for storage 
./' Separate plasma/serum from red cells if not going to lab within 4 hours - wm last up lo 24 hours 
./ Store blood smears at room temperature 

Sample Collection and Storage 
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Common Drugs Summary 

Anaesthetic - Sedatives / Premedicants 

See '' Anaesthesia and Analgesia" for combinations of drugs 
Drug<-Tn,de Hamel: Action/Effect: Indications: Dosage: Side Effects/Comments: 

Acepromazine Tranquilliser Sedation (calming) 0.01-0.0Smg,'kg JV Hypotension (peripheral vasodilator) / ! HR - don'1 use in 
(ACP) (phenothiazine) Premedicant (s/ow)/SC shock/cardiac patients 

Dopamine antagonist Care in Boxers Anti-arrhythmic 
2mglml {a1) - ! sympathetic NOT OP poisoning J lctal threshold 

Anti-emetic 1/2 dose if Antihistamine 
cardiomyopathy Ceiling effect - T side effects not sedation 

Atropine Anticholinergic Bradycardia; asystole 0.02-0.04mg/kg IV IM Can cause tachycardia {and r BP}, dry mouth 
/Atrosile) Antispasmod"ic OP toxicity SC Do not administer if high HR 

Mydriatic ! secretioos (oraVairway) Caution if heart disease 
0.6mglml Inhibit vagar tone - r Relax smooth muscle E.g. 0.02mg/k.g dog Is also bronchodilator (but l secretions) 

HA Cane toad toxicit•r? pre med Use nl\lN'1pvrmlate instead (no CNS effects) 
Diazepam Bertzodiazel)lnes Control seizures/tremors Seizures: 0.2- Give slow JV {fast can cause bradycardia/hypotension and 
f{alil.r11; Pam/in) ez-rGABA-tCI Tranquilizer (not potent) 1.Qmg/kg IV excitement) 

- hyperpolar- Sedative (not sole) Poor abSOtption SC; stings IM 
Smg/ml refractory Muscle relaxant Sedation: 02· Can get ataxia c- f anxiety}; little sedation 

Anti--convulsant 0.5mglkg IV or IM Use for appetite t in cats 
Anti-aru<iety Respiratory depression 

Can give intra--nasaf or intra-anal Possible idiosyncratic 
hepatoxicity in cats 

M~olam Faster onset Sedative (not sole) 0.1·0.Smg/kg JV IM Less CNS depression 
Shorter duration Muscle relaxant SC CAI better 

Xyiazine 02 agonlsta Sedative {calming) 025-o.Smg/kg IV Poor CY stability (! HR; initial 1 BP lhen hypotension); I 
(XyfaziQ Stimulate ilhibitory Analgesia (profound) 1.f>.2.2mg/kg 1M SC cardiac contractility 

(a2)-JNAd-J Muscle relaXatiOn 0.t-0.2mV10kg prB- Side effects (o1) = j gut molillty/sectetion; t saliva; I 
20mglmJ CNS sympathetic Ep;dural 1µ1; 0.3-0.8 for insulin; f urine (l renin/ADH) 

Duration: 20-40mins anaesthesia Nausea/V+ tespecially cats - Smlns after injectk>n) 
Yollimbine 02 antagonist Reverse a2 agonist Cow: 0.125mg/Jcg Used to reverse Xylazine (and xylazine/ketamine) in 
(Reverzine)10mglml (xylazmo) (1mV80kg) IV cattle/deer/dogs/cats 
(Reverzine Dog: 1mV1Dkg IV 
SAJ1.25mglml Cat: 025mV1o"~ IV 

Common Drugs Summary 
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Medetom cine 
/Domffor) 
tmgtml 

Alipamezole 
(Anlisedan) 
Smg/ml 

Detomidine 
(Donnosedan) 
10mg/ml 

Romifidine 
(Sedivet) 
1Dmg/ml 

Stirn t:ilate inhibitory 
(a2)-I NAd-1 
CNS sympathetic: 
Dose-dependent 
effects 

Synergistic with opioids 
or ketamine or 
isoflurane - deep 
anaesthesia 

Displaces 
medetomidine from 02 
receptors- t NAd 
secretion 

Stimulate inhibitory 
(a2)-!NAd-! 
CNS sympath_etic 
Duration: 90-120nlin 
Stimulate inhibitory 
(a2J-jNAd-l 
CNS sympathetic 
Longer acting 

...... _ ..... __ _ 

Pre-med Cat. 50-150µg/kg IM; 
Sedation 50-80µg/kg (-
Analgesia butorphenol) 

Anaesthesia 
Vasoconstrietion (1 BP Doge 10-80µg/kg IM 
jnjfjaf/y) JV 

- Premed 1 D-20µg / kg 
IV; 20-40 µg / kg SC 
10-25µg/kg (with 
butorphanoJ) 

Reversal of medetomidine Cat: 125-200 µg / kg 
(sedation not Slde effects) IM SC (2.5x = 1/2 

Domitorvol) 

Doge 125µg/kg IM JV 
(Sx Oomitor = same 
vol) 

Allalgesia Horse: 10-S0µg/kg 
X rays; transport; colic (0.1-0.Bml/10Dkg) 

0.6ml plus 0.6ml 
T orbui:iesic IV IM 

Analgesia 0.4-1.2mV100kg IV 
X rays; transport; rectal 
palpation 
Prernedicant 

Common Drugs Summary 

! Side effects compared to xylazine 
Sedation, 

See "Anaesthesia and Analgesia" for combinations of 
drugs 

cat: reverse SOµg/kg Medetomidine (at 125µg/kg) or 
BOJJg/kg Medal and ketamine (at200µg/kg) IM or 40µg.lkg 
Medetlketamine (at100µg/kg} rv 

Dog: reverse 25µg/kg Medetomidine {at 125µg/kg) 

Inhibits CNS mediated transmissiOn of pain impulses 
f BP; ! HR; ataxia; head droop 

t BP; ! HR; second degree AV block; head droop 



- ----------------·· 
Anaesthetic - Induction and Maintenance 

Drug (Trade Name): Acti011/Eflect: lndicatic;,ns: Dosage: Side Effects/Comments: 
Alfaxan Steroid anaesthetic Induction Dog: 1-2mglkg Non-cumulative; high therapeutie index 

(near BZ site} - i Maintenance = 0.1-D.2ml/kg Little CV/respiratory depression {no arrhythmialvasodllation} 
1/Jmg/ml GABA NO analgesia 1-2mV1Dkg IV or IM Rapid recovery (short duration); may shiver/get excitement (if 

Muscle relaxation Cat2-5mglkg no pre-med) 
Dampens CNS 2mV5kg Recovery by metabojism (mostly); redistribution; eliminate 

Ketamine Dissociative Induction Smg/kg ketamine and Maintain BP/CO and reflexes 
Maintenance 025mg/kg cfiazepam Causes hypertonicity/convulsions - use with midazolam/ 

100mg/ml Acts on GABA (inhibits Analgesia (intense but diazepam / xylazine 
..... overexcite); Short) 1-3mg/kg cat SC Recovery= recfistribution; Over metabolism; renal excretion 
antagonize NAd / Not for eye/brain surgery (with ACE/math) 
serotonin; NMOA (i pressure) 0.1-0.6m g/kg/hr 
antagonist (analgesia) infusion 

Propotd i GABA ...... open Cl ln::luction (rapd) Dog: +6.Smr,'kg ! Respiration/BP (vasodilate; ! cardiaC contract) = worst 
/Rapinovel} channel-+ Maintenance (duration 4mV10kg (pre-med); Non-cumulative; fast recovery (some twitches) 
10mg/1rd hyperpolarfSe - less 20-30mins; infusion) 6.5 if none 15% get pawing; sneezing; vomiting (if no pre·med) 

excitable - CNS Anti-convulsant Slightly irritant 
depresswn.tinhibition NO analgesia Cat: 6-Bmg/kg Recovery::::: recflSl:rbution to muscles; liver/lU'lg metabolism 

3-4ml/5kg 
Thiopentone 2.5% Barbiturate Cl GABA Induction (onset 20-30 15-20mg/kg IV Very irritant (high pH) 

dissociation - Cl secs; duration 15-20 Cumulative 
2Smg/ml channels open) mins) ! respiration U sensitivity to CO2) 

Anti-convulsant ! cardiac contractility; slight J. BP/HR; arrhythmias 
Depress cortex/reticular NO analgesia Not for neonates or sight hounds 
before medulla Recovery= redistribution to muscles; liver metabolism 
(CV/respiratory centres) 

Zoletil = Tiletamine plus Dissociative Induction Dog: 7-2Smg/kg IM Wide safety margin 
Zolazepam Maintenance 5-1 Omg/kg IV Maintain reflexes 
50mglml Analgesia (short) Cat: 10-15mg/kg IM Long recovery (2~hrs) - use 0.5mg/kg midazolam and 3-

Muscle relaxation 5-7.Smg/kg IV Smg/kg ketamine instead 

0.1-0.2ml cat IM/SC Non-cumulative • 
Do not use ACE as premedication {use atropine) 

Common Drugs summary 
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Anaesthetics 

Methoxyflurane 

Halothane 

lsoflurane 

Sevoflurane 

Oesflurane 

Nitrous Oxide 

-
Blood/gas 
Solubility 

l.ow=fast 
wakeup/ 
induction 

13 

2.3 

, .. 

0.6 

0.42 

0.47 

~ 
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ow- MAC% SVP 
Solubllltv mmHg Metabollam 

High=entsr low= H;gh=mgh 

"' 
Toxicity Comments 

brain rapidly; - more % vapour 
potency po/8nt achievable 

Analgesia (sub-anaesthetic doses) 

635 0.23.. 22.5=3% 50% Renal 
Low SVP and high solubility- hard to achieve MAC 

13xMAC (slow induction) 
Halo"--ated eth"I methyl ether 
Dose related CV depression -+ hypotension (! 

243== 32% 
CO/SV/can:fiac: contractUlty); vasodilation; bradycardia 

225 Q.67 
37xMAC 

10-25% Hepatic Least respiratory depression (! TV -+ J. AV) 
Halogenated hydrocarbon; no analgesia 
Preservative = thvrN' I 
Less potent (cf. halo) but faster inductions 
Better CV stability (some vasodilatiOn and hypotension) 

91 128 
251 a:33% 

0.17% 
- low solubility and metabolism 

26xMAC More respiratory depressant (cf. halo) 
No analgesia 
H<>.....,enated ethvl methvl ether 

Fast induction/wakeup (> iso) 

42 225 
160=21% 

-3% Renal 
Best CV stability > iso/des > halo 

9xMAC Worst respiratory depress > iso/des > halo 
Fluorinated methvl·i=ropvl ether (soda lime\ 

700=92% 
Very fast inductions/Wakeups > sevo > ISo 

18.7 72 
13xMAC 

0.02% Liver? CV stability < sevo but = iso {vasodilate) 
Resniratory depress = iso ' 
Analgesia; weak anaesthetic 
Deliver 30+% 02 
Little CNS/CV/respire/GIT effects 

1.4 200 
39,000 

0% Bone marrow depression (prolonged) . 
26xMAC · Diffuses into gas fdled body cavities (N20 in > N2 out); 

~ (N20 from blood lo alveoli~ j 02); 2'" gas 
effect {N20 from alveoli to blood -+ ! alveoJi VOi -+ t 
induction <>need) . . . . s 

.. 
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Analgesia - Opioids 

Drug 
Actlon/Effecl: Indications: . Dosage: Side Effect&ICommenta: 

(Tmde Hamel: 
Buprenorphine Partial µ agonist Analgesia 0.006-0.01mglkg IM Reduced respitatOry depression. 3-Sx morphine potency 
(TemgesK>) (ceiling effect} IV; 0.02mg/kg SC Better analgesia than methadone in cats? 

! effect; longer lasting Do not combme partial agonisVantagonisl with agonist (morphine; 
(6hra) melhadone) as competitive 

ButorphanoJ Agonlst (K)/µ Analgesia Dog, 0.2-0.3 Tnfl I kg Rapid onset of analgesia 
(TorlJugwc) antagoniSt (ce~ing Pre-medication IMSCN Less respiratory depression 

effect) (same dose for 0.2..0.3mV10kg 
10mg/ml Lasts for 2 hours cats) Do not combine partial agonisVantagonist wi!h agonist (morphine; 

0. 1..().2,ng!kg pre- me./hadone) as competitive 
Antitussive ana-

Cat: 02-0.Smg/kg IM 
SC; 0.1mg/kg IV 

Fentan)/1 µ agonist Analgesia 2-5µg/kg IV ! Cardiovascular system effects: still get respiratory depression 
20min duration 1 Vaga! tone .... bradycardia 
Very potent (100x 2µg/kg/hr (dog) Patches take 12-24 hours tiM effect (6-12 in cats); lasts 72 hours 
morphine) 10µg/kalhr (cat) 

Hydromorphone µ agonlSt Analgesia DoiJs: 0. 1-0.4mg/kg Respiratory depression and bradyca.rdia 
4-6 hours Pre-medication SC/IM/IV Caution patients with head trauma or increased intracranial pressure, 

Cats: 0.05-02mg/kg adrenocortieal insufficiency or severely debilitated patients 

SCIJM/IV High doses in cats can cause ataxia and hyperaesihesia 
Avoid in patients taking MAOl's 

Methadone Opioid (JJ agonist) Analgesia 0.25-0.Smg/kg SC Aespirato,y depression (lose sensitivity to CO2) 
(Methane) Maximum stimulation; Pre.medication premedicatioo Good cardiovascular stability 

dose dependent effect Vasodilation 
10mg/ml 4 hours duration 025mg/kg SC q4h l gut motfilty (constipation) 

analgesia NauseaN+ (! with morphine ff pain tree) 
Urine retention 

Mild; 0.1-0.2mglkg IV 
Moderate/severe: 

f vagal tone 

0.2mglkg IM SC (cat) 
02-0.Smglkg JV (dog) 

Common Druga; Summery 

"' 
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Morphine 

Oxymorphone 

Pethidine 

Tramado! 
(Tramadol) 

Naloxone 
Nattrexone 

- -'- , 

µ agonist 
4-6hr duration 

µ agonist 
34hours 

µ agonist 
1.5-2hr duration 

µ agonist 
Serotonin reuptake 
inhibitor 

Antagonist 
Short duration ( 4$-
60min) 

-
Analgesia 

,...._ 
_ _.J 

Bolus/titrate/infusion 

Analgesia 
Pre-medication 

Analgesia 
Antitussive 

Overdose 

,...._ -­~ 
Cat: 0.05-0.1 mg/kg IM 
SC 
Dog: 0.5-1.0mg/kg IM 
SC; 02mg/kg IV 

Dogs: 0.1-0.4mg/kg 
SC/IM/IV 

cats: 0.05-0.2mg/kg 
SC/JM/IV 

1-4mg/kg SC (not IV) 

1-5mg/kg PO 810-TJO 
{dogs) 
1-2mg/kg PO BID 
(cats) 
0.04mg/kg IV IM SC 

........, --, - --, 
'-- ,.-

___, 
__ ._.I 

Epidural (preservative free): 0.05-0.2mg/kg (20-60 min onset; 16-24hr 
duration) with bupivacaine or lignocaine (make upto 02ml/kg) 
CAI: 0.1-02mg/kg/hr 
Histamine release 
Respiratory depression and bradycardia 
Caution patients with head trauma or increased intracranial pressure, 
adrenocortlcal insufficiency or severely debilitated patients 
High closes in cats can cause ataxia and hyperaesthesia 
Avoid in patients taking MAOl's 

Histamine release - vasodilation and l BP (not use if history of mast 
cell tumours) 
0.5x·potency of morphine 
CNS effects {including seizures) or GIT 
Do not use with Amitriptyline 

Titrate to reduce side effects and maintain analgesia 
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Drug (Trade Name): 
Bupivacaine 0.5% 
100mg/20ml 

Ugnocaine 20 = 2% 

20mgllnl 

Drug (Trade Name): 
Meloxicam 
(Metacam) 
5mglml 

Rrocoxib 
(F',ewcox) 
Ketoproten 
(Ketofen) 
10mglml 

Catprofen 
(Rimadyl; Norocarp) 
50mglml 

Aspirin 

Analgesia - Local Anaesthetics 
Action/Effect: Indications: Dosage: Side Effects/Comments: 

Slower effect cf. Analgesia (intra and post NOTIV Epidural (with morphine) - preservative free; lasts 4-6 
lignocaine but longer op) 2mg/kg/4hr MAX homs 
duration (3-10hrs) Cardlotoxlc 

Used for thoracotomy (intercostal naives) 

Anti-arrhythmic Arrhythmias: tachycardia Nerve block (0.5ml) Epidural {with morphine) 3-Smg/kg - preservative free; 
SJocks Na Channels--+ Local anaesthesia Epidural lasts 1-2 hours (90-200min) 
slows AP/depol - Analgesia (IV) 4.5mg/kg MAX Rapid onset (5-1 Om in) 
stabilises membranes Can do CAI 

Analgesia - Non-steroidal anti-inflammatory Drugs 
Action/Effect: Indications: Dosage: Side Effects/Comments: 

COX II selective Low grade pain relief; mild 0.2mg/kg IV/SC/PO Renal failure and gastric ulcers, particularly if 
Inhibits PGs injuries (musculo-skeletal); initial dehydrated/low BP/shoek/cats - anaemia I 
Antipyretic post-op (ortho / soft tissue) then 0.1mg/kg SID hypoproteinaemia 

May predispose to bleeding (l platelet function) 
Oral doses with food 

COX IJ selective Osteoarthritis; musculo- Smg/kg SID 
skeletal; post-op 

COX I selective Osteoarthritis; musculo- 2mg/kg IM IV SC (D One dose only in cats 
skeletal; post-op and CJ 

0.5-1mg/kg/day 
(chronic) 

Inhibits COX 1/11 and Mild-moderate analgesia 4mg/kg SC IV Less ulcerogenic (COX II selective) 
phospholipase A2. 24 hOur duration Post-op 2mg/kg BID One dose onty in cats 

Orthopaedic/soft tissue PO (dogs) 
surgerv; DJD 

Platelet inhibition Used in thrombogenic 10-20mg/kg PO BID- One dose (1 Omglkg) only in cats 
cfoseases TIO (dog) 

1Dmglkg PO q48-72hrs 
(cat) 

Common Drugs Summary 
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Antibiotics 

Drua (Trsde Name): Action/Effect: Indications: Dosage: Side Effects/Comments: 
AmoxyciUin-clavulanic Penicillins Skin / otitis externa Dogs: Do not give IV 
acid Bactericidal Bone (less well) 12.5-25mg/kg PO BID NOT - CSF; eye; bone; milk; abscess 
(Amoxyclav; C/avu/ox; Gram+ve URT/pneumonia 10-2Dmg/kg SC/PO BID 
Noroc/av) Gram-ve Urogenital tract (not 0) 1 mV20kg SC SID 

Anaerobes Soft tissue Cats: 
Not Pseudomonas GI cf"teease (HGE) 62.Smg/cat PO BID 

Pancreatitis: PSS; 
pyometra; mastitis 

Azithromycin Macrolide Chlamydophila fells Temporary clearance of organism 

Bactericidal Respiratory tract Hepatotoxic 
Gram +ve NOT-CSF 
Anaerobes 

Cephalexin Cephalosporin Skin 22mg/kg BID NOT - CSF; eye; milk; prostate 
(Rilexine) Bactericidal Bone Gan get IMHA 

Gram+ve Respiratory 
Gram-ve.(some) tractlpneumonia 
Not anaerobes Urogeriital tract· (not 0) 

Mastitis 
Cephazolin/Cephalothin 2nd/3rd gen Pre and post-surgery 10-30mg/kg IV/ SC TID Administer slow IV (can cause anaphylaxis) 
(Kellin; Celzol) Gram-ve Make 1!::i up to 9.6ml with water for injection 
Chloramphenicol Bacteriostalic Eye (topical) 2-Stimesday Also Ch/smydia; Mycoplasma; Rickettsia 
(Ch/oropt) Gram +ve FHV Suppresses bone marrow 

Gram -ve (some) Crosses BBB (CNS) Not for cats or young animals 
Anaerobes Bone/most tissues 

Clindamycin Uncosamide Bone / cartilage 5.5-11mg/kg BID Also Toxoplasma; Mycoplasma 
(Antirobe) Bacteriostatic Consolidated lungs See GIT problems 

Gram+ve Rhinitis NOT-CSF 
Anaenlbes Skir:ilprostate/placenta 

Doxycycline Tetracycline Respiratory tract Loading .dose of Smg/kg, Also Bordetella; Mycoplasma; Chlamydophila 
(Vibravel) Bacteriostatic Abscess then 2.Smg/kg q 12 May stain teeth in young dogs 

Gram+ve . P?njuryctivitis hours for 2 doses, then GIT upsets; oesophagitis; hepatotoxic; nephrotoxic (not , 
G~-~Csi?.~e) F_eJiA~ lierpes maintenance dose Doxy)-

Urogenital tract (including 2.5mg/kg q 24 hrs 
pmstate) 

---
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Drug (Tmde Name\: Aclkm/Elfect: lndlcatlana: ll<>&aaa: Side Ellectl/Commenta: ' .. 

Enrofloxacin Fluoroquinolone Dental infections Dogs: Avoid in young growing animals from 2 months to 8 month& 
(Baytril) Bactericidal Abscesses 5 - 20 mg/kg IV/ of age {cartilage defects; OK tiU 4wks old) 

Gram +ve (most) Severe infections PO SID or May cause nauseatvomiting - administer on empty 
Gram -ve (many) Urogenital tract {incl. 2.5 - 10 m9'kg IV/ stomach 

Not anaerobes prostate) IWPO BID May cause blindness in cats 

Pseuclomonas Olitls extema cats: Slow IV (anaphylaxis) 
CNS Smg/kg PO SID or 
Respiratory tract 2.Smg/kg PO/ IM 
Bone, skin, CSF BID 

Erythromycin Macrolide Respiratory 10-20mg/kg PO Hepatotoxic 
Bactericidal Sloo BID-TIO NOT-CSF 
Gram +ve 
Anaerobes 

Gentamicin Aminoglycoside ECF: placenta; milk Kidney damage (not use in cats) 
(Olomax) Bactericidal Ototoxic (topical only) 

Gram-ve NOT - urine; pus; necrotic tissue; abscess: CNS 
Metronidazole Nitroimidazole GI disease (HGE) Dogs:10mg/kg IV Give IV dose slowly- neurological signs 1f fast 
(Metrogyt) Bactericidal CNS or PO BIO Also anorexia, nausea, vomiting, haematuria, i WCC. 

Anaerobes Severe injuries with l Gats:1 Omg/kg IV/ lethargy 
Giardia bloodflOW POBID Light sensitive so cover bag/syringe 

Pancreatitis; PSS 
Neomycin Aminoglycoside Otitis extema Topical More nephrotoxic than gentamycin 
(Tridn) Bactericidal 

Gram -ve aerobes 

Ticarcillin-clavulanic acid Cephalosporin Severe Infections 40-SOmg,'kg IV Give slow IV ...... allergic reactions if fast 
(TIJ118ntin) Gram +ve Compromised patients TIO-CID Make up from powder form; store in fridge for 3d or freezer 

Gram -ve (better) for30d 
Pseudomonas Add 30ml into a vial for 100mg/ml 
Anaerobes 

Trimethoprim-sulpha Bactericidal UrogenHaJ tract (incl. 30mglkg SID PO Also Toxopiasma; Neospora; Coccidia 
(Tnbrissen) Gram -we prostate) or 1 Smg/kg BID Risk of KCS 

Gram -ve Pyometn NOT - puslbk>od/necrotic tissue 
URT (rtmitis)/pneumonia Low safety margin in cats 
CNS NOT to Doberman, min Schnauzer, Samrn1ed 

Tylo&in Macrolide Chronic diar1'hoea 10mg/kg PO SJD- Gastrointestinal upset 
BID 

"' 1ll Common Drugs Summary 
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Drua (Tl'llde Hamel: Action/Effect: 
Griseofulvin Fungistatic 
• Griseofulvin 

Dennatopytosis 
Malassezia 

lmidazole Depends on dose: 
• Enilconazole Fungicidal/static 
• Clotrimazole 
• Fluconazole Aspergillosis 
• ltraconazole Cryptococcus 
• Ketoconazole Histoplasmosis 
• Miconazole Pylh-

Malassezia 
Dermatopytosis 

Macrolide Antibiotics Fungicidal 
• Amphotericin B 
• Nystatin (topical) Cryptococcus 

Oermatophytosis 
Histoplasmosis 
Candidiasis 

- -. ~ ---~ - -i.... ,, _ ___,_; -
Antifungals 

Indications: Doaaae: 
• Oermatophytosis Micronized: 

• 3Q.-40mg/kg/day PO SID or divided BID 

Ulttamicronized: 
• 5-1Dmg/kg/day PO SID or divided BIO -

Systemic infections: 
(skin, nasal, CNS, 
spinal, respiratory, GIT) 
• Fluconazole • Fluconazole: 5-10mg/kg PO SID-BIO 

• .ltraconazole • ltraconazole: 2.Smg/kg PO BIO 

• Ketoconazole • Ketoconazole: 10-20mg/kg PO BID 

Nasal infections: Nasal infusions: 
• Enilconazole • Enilconazole 1-2% 
• Clotrimazole • Clotrimazole 1 % 

Otitis extema: Topical preparations: 
• Miconazole • BID for 7 days after negative cytology 

Skin infections: 
(MaJassezia) 

~ Ketoconazole • Ketoconazole: Dog: 5-10mg/kg PO BID, Cat: 
40mg/cat PO BID 

Systemic infections: 
• ~photericin B O.Smglkg slow IV EOD, total dose of 5-9mg,'kg 

Otitjs extema: Topical p1'8parations: 

• Nystatin (topical) BID tor 7 days after negative cytology 

- ,_..., -
Side Effect8/Comments: 

• Not in pregnant animals, 
teratogenicity 

• Not ii FIV positive 
• Haematological abnormalities 
• Gastrointestinal upset 

• Not in pregnant animals 

• Gastrointestinal upset 
• Hepatopathy 

• Nephrotoxic 
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Start with low dose 

Drua (Tn,de Name): 
Fluoxetine 
(Lovan; Zactin; Prozac) 

Diazspam 
{Valium; Xanax1 

Alprazofam 
(Kalma) 

Amitriptyline 
(Endep) 

Clomipramine 
{Clomicalm) 

Pheromones 

Action/Effect: 
Specific serotonin 
reuptake inhibitor 

Anti-anxiety 

Use for early treatment 
(e.g. separation 
anxiety) before TCAs 
etc. kick in 

TriCyclic antidepressant 
- regulates 
NAd/dopamine (blocks 
reuptake) 

Trieyclic antidepressant 

Behaviour Drugs 

Indications: Doaaae: Side Effects/Comment&: 
FAVOURITE DRUG Dogs: once a day Side effects: l appetite (nausea) in 5% dogs; lethargy; 
lick i;,anulomas 1mg/kg nightmares; ataxia 
Separation anxiety Cats: liquid Get liquid tor cats - 1 Omg/ml 

10mg/ml-
Start at 0.2Smllcat 
SID then increase 
toO.SmVcat 

When can predict problem Dogs: 0.5-2mg/kg Use like ACE for behaviour issues (when you need it) 
- noise/ travel/ separation POPRN Short half-life in dogs 

cats: 02-0.Smglkg 
POBID 

As needed; give 2 hours Vague dose rate Longer half-life than diazepam 
before effect needed (0.5mg/10kg) -

start at 0.25mg and Side effects: i appetite/olfaction then 
titrate up serene/peacefuVdnney (<ACEl 

Stereotypies - barking; 1-2 mg/kg PO BID Cheapest BUT side effects= dries mucous membranes; 
self-mutilation constipation; ! urine flow (tightens sphincter); arrhythmias; 
Anxiolytic lethargy; personality Change 
Urinary incontinence Then muscle weakness; ataxia (drunk) 

Can get hyperactivity/rebound anxiety when stop using it 
DO NOT USE WITH TRAMADOL 

Only one registered in Dogs: 1-3mg/kg High cost; side effects similar to AmitriptyHne 
animals - compulsive POBID 
behaviours/anxiety Cats: O.Smg/kg PO 

SID 

OAP - intramammary cleft for puppies - successful in 
calming noise/separation anxiety 
Feliwav- spraying/urine marking/scratching 

Common Drugs Summary 
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Drug (Trade Name): 
Aminophylline 
(Aminyllin/ 

Benazepril; Enalopril 
{Fortekor) 

Clenbuterol 

Digitalis 
(Digoxin) 

Diltiazem 

Dopamine. 
(200mg vial in 1 L 5% 
dextrose or 0.9% NaCl= 
200µg/ml) 

Furosemicle 
(Frudix) 

Lignocaine 20 =.2"/4 · 

20mg/ml 
. 

Action/Effect: 
Bronchodilator 
Diuretic 
+veinotrope 
ACE inhibitors = 
peripheral vasoclilator; 
l GFR; ! blood 
pressure 
j32 agonist 
Bronchodilator 

+ve inotrope 
-ve chronotrope 
tCO-+fGFR-+U 
urine -+ ! preload / 
atterload 

Ca+ channel blockers = 
-ve inotrope (J. 
contraction) and -ve 
chronotrope (J. 
HR/heart block); 
vasodilator 
(antihypertensive) 

+veinotrope 
t cardiac contractility 

Diuretic - ! blood 
volume and fluid in 
lungs (stops Na/K 
exchang~) 

Anti-¥11ythmil'.= ,. · · 
Biocks Na chann81s 

·---- ·------------- -L ~ - -'- ~ ~- ~ 

Cardiopulmonary Drugs 
Indications: Dosage: 

Heart failure 100mg/10kg BID-OID 
Pulmonary oedema 6-10mglkg IV T1D {dog) 

Chronic lung disease 4-6mnllrn IV BJO {catl 

Heart faik:Jre (mitral valve Dogs: 0.25-0.Smg,'kg PO BIO 
regurgitation; DCM- dogs; Cats: 0.Smg/k.g PO EOD 
HCM-cats) 
Renal insufficiency {cats) 

Asthma 
Emphysema 
Bronchopneumonia 
COPO 
Long tenn management of DogforCHF: 
heart failure (DCM) <2Dkg: 0.01mg/kg BID PO 
Arrhythmia (atrial fib) >20kg: D22mg/m2810 PO 
Hypertension Rapid digitalization: 

0.011mg/kg q1hr JV to effect 

Arrhythmia Dog: 0.5 - 1.Smg/kg PO TIO 
Hypertension 
HCM Cat: 1.75-2m9'k,g TIO PO (for 

Dilacor XR) OR 10mg/kg SID 
PO (Cardizem CO) 

6-10 µg/kg/min IV (dog) 
2-5 µg/kg/min IV (cat) 
2-11µg/kg/min IV 

Acute HF 0.5-3µg/kg/min (+ furosemide) 
Oliguric RF (doos} 

Heart·tauure Dog: 2-4mg/kg IV/SC, 
Fluid overload 1-4mg/kg PO TIO 

Cat 0.'5-1.Smg/kg IV 
Frequency to effect 

.Arrhythmias 1-2mg/kg 1v bous dog, 
Tachycardia repeated q5.mins max 
Local ariaesthesia Bmg/kg, then 20-BOµg/kg/min 

-, -_, --- ~.--.,. 

Side Effects/Comments: 

CNS excitement; arrhythmia; tachypnoea; 
insomnia; vomiting; anorexia 

Retain sympathetic tone 

Nebulizers; puffers 

Heart beats more slowly and strongly 
Narrow therapeutic index 

Caution in dehydrated or renal patients 

........., 

RESCUE DOSES: 4mg/kg every 1-2hrs until 
dyspnoea reduces 

Can cause seizures 
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Linctol 

Dextromethorphan 
hydrobromide 2 mg/ml, 
chlorpheniramine 
maleate 0.4 mg.lmL, 
ephedrine hydrochlotide 
1 ma/ml 

Pimobendan 
(Vetmedin) 

Propranolol 

Rikodeine 
SpironoJactone 

Tert>utaline 
(Bncany/) 

Cough suppressant 

r Ca sensitivity 
Inhibits 
phosphodiesterase 
Vasodilation; +ve 
inotrope 

j3 blockers = ! 
sympathetic so l 
chrono and inotrope -
l.CO= 
antihypertensive 

Cough suppressant 
Aldosterone antagonist 
Weak diuretic 
BronchodilatOf 

2.5ml BID-TIO (cat; small dog) Can cause tachycardia 
5-10ml BID-Tm (large dog) 

Congestive heart failure 0.1-0.3mg/kg PO BID May be combined with diuretic Tx 
(DCM; mitral valve) 

Hypertension 0.05-0.1 mg/kg IV Will block sympathetic tone that may be keeping 
Arrhythmias patient alive (by r HR, vasoconstriction and 
HCM-cats bronchodilation) - start at low dose 
Anxiety 

1.5mV10kg BJO!TID 
Refractory oedema Potassium sparing 
Hypertension 
Asthma 1.5mV10kg BID-TIO 
Chronic respiratory dis 
Bronchospasm 

Common Drugs Summary 
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Corticosteroids, Anti-histamines, Immune suppressants 
Drug (Trade Name): Action/Effect: Indications: Dos.amt: Side Effects/Commenta: 

Dexamethasone sodium Anti-inflammatory Immune memated dis. Anti-inflammatory: Give slow JV as can cause hypotension 
(Dexapent, DeXBdreson; lmmunosuppress1ve Used for milder allerg~ 02mg/kg IV or IM Rapid onset- 20 mins; peak levels by 2 hours 
Dexaphos) reactions (e.g. vaccinations lmmunosuppression: Lasts 24-48 hours 

- or could use SOC) 0.Bmg/kg IV or IM Many therapeutic uses where rapidity of onset is 
2mg/ml - 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 infectious 
{Dexa/od) longer lasting - lasts 5- Tracheitis 02mglkg IV or IM 
2mglmf 7days lmmunosuppression: 
phenylpropionate Rapid onset and short Used where chronic 0.Bmg,'kg IV or IM 
1mglml sodium acting - lasts 24-48 problems need longer 
phosphate hours -Methylprednisolone Very long acting (4-6 Used for very chronic Dose: 1mg/kg or (10- Care with use re adrenal axis suppression - can 
acetate (Depa Medrol) weeks) problems (arthritis?) 40mg/dog) cause diabetes mellitus to become clinical in 

20mglml Cats 10-2Dmg IM (4mg/kg) cats 
(NOT IV} 

Prednisolone Short acting Origoing the~y lmmunosupprass#llt!: Taper dose before stopping (BID 7d; SID 7d; EOO) 

(Macro/one: 20mg) Dogs: 1-2mg/kg PO 
(Delta cortef. 5mg) cats: 2-4mg/kg PO tt a prolonged immunosuppresstve course, then 

Anti-Inflammatory: taper slowly e.g. 2D°k reduction every 2 weeks 

Dogs: 02-0.5mg/kg PO whUe monitoring for signs of reoccurrence of 
Cats: 0.4--1.0mgfkg PO diseaSe 

Anti-prurltlc: 
Dogs: 0.2-0.Smg/kg PO 
Cats: 1-2mg/kg PO 

Prednisolone sodium Rapid and intense Used for anaphytaxis; Anti-inflammatory. Can be used for vaccine reactjons as fast acting 
succinate action - short acting allergic. reactions with 2mg/kg IV and wears off quickly so less interference with 
(Solu Delta Cortef) urticaria/ wheals vaccine 

Decreases vascular Anaphy1ax~: 
10mg/rr.l permeabcllity; s-1 om·g/kg IV 

. diminishes exudatioO~ · 
imPail'$ pugratiqll bf . ' -- . ' ir\flariuriatnrv Ceits 

------ ... ____ .,., ______ , 



............. , ......... , 
Chlorpheniramine Anti-histamine Allergic reaction; pruritus 0.5mg/kg BID (4-Bmg) dog Sedation 

Sedative (mild) PO/IM 
24mQ/cat BID PO 

Dexchlorpheniramine Anti-histamine Allergic reaction; pruritus <2Dkg ½ a 6.5mg tablet Sedation 
Sedative (mild) SID 

>20kg 1X 6.5mg tablet SID 

Azalhioprine Immune suppressant Immune mediated disease 2mglkg PO SID until Bone marrow suppression, monitor every month for 
{lmuran) remission, then 0.5-2mg/kg haematological abnonnalities 

EOO Avoid if hepatic disease 
Not for cats 

Cyclosporine Immune suppressant Atopy 5-10mg/kg/day divided Gastrointestinal signs 
(Atopica) Anti-inflammatory Immune mediated disease then EOD Hepatotoxicity and nephrotoxicity (rare) 

Cats: 5mg/kg SID 

; Common Drugs Summary 
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Emergency Drugs - "-1- -l~di~at.i~~: - -r--- Dosage: 
Cardiac mres1: 0.1 mtJ/ky JV/[T 

1\na1,t1yl,1x1.s u.00:",-0.i.Jlm!Jik!-J 
IV 

1~re-med to; allergic I l're11wd O 1ml JM 

urug ( 1raae Na1:7e): Action/Effec1 

Adrenaline 1 in 1000 Cardiac stimulant 
o and J3 agonist 

1mg!ml Bronchodilator 
; BP (central 
vasoconstriction) 

---------- - J~r!f::~;aJ v~sodila 
Atropine Anticholinergic 
(Atrosite} Antispasmodic 

Mydriatic 
0.6mg!ml Inhibit vagal ~one 

HR --------
Bicarbonate 8.4% 
{1mEq/ml} -- C------ ·--
Calcium gluconate 10% Electrolyte 
solution 

- ·------
Oiazepam Benzodiazepme 
(Valium: Pam/in) BZ •TGABA ., 

• hyperpolar 
Smgiml Sedative (not soie) 

Muscle relaxant 
Dopamine +ve inotrope 

i cardiac contractili 

Doxapram Respiratory stimula 
(Dopram) 

20mglmf ·-Pred sodium succinat~ 
{solu delta cortef) 

Terbulaline Bronchodilator 
(Bricany1) 

1oactions (e.g. T AS) 

BracJycard1a: asystolri I U.W·O.(Mrn\jlk\J 
OP tox1c11y (""' o.:l:iml/10k!J). 

• Secretu.ms (uralhurwayJ lV,IM. SC. ff 
fielax smoott1 muscle I 0.?·2.0_mglky IV !or 

Ac1dos1s 

Hypocalcaemra 
Hyperkalaemia (to J 

_rnrc1_~1.~_:.).'ects) .. 
Contrbl se1zurcs/tremors 
Tranquilizer (m11 potent) 

Of' toxic 

1rnmol/kg IV 
( 1 m_E_qtkg) 
0.5- 1 .Oml/k\J slow 
IV (to ellcct) 

Seizures: 0.:?-
1.0mg/kg IV 

Sedation: 0.2-
0.Smg/ky !V or IM 

Low blood pressure, I ?.-10y/kWrrnn !V 
_ l3radycard1a _________ _ 

Apnoea 

Bradypnoea 
C~esareans • pups 

Anaphylaxis 

Asthma 
.Chronic respiratory dis 

1.i'.'?!:!ci1_0S£~~ __ 

1-Smg/kg IV 
5.5-1 lmg/kg JV 
1 ·2 drops under 
tongue (pups) _ 

5-1 Omg/kg IV 

1.5ml/10kg (3)D­
TID 

i--, .._ ..• -...I -... -- ~ 
-r- -. Sid~ Effects/~-~~!!:!_e~!5_: __ _ 
i Overstnnulate heart , stH:ss 

i 
I 

I 
I Gem cnusc 1,1d1ycarcJ1a, dry mouth 
' lJo not administer if high HH 

Caution 11 heart disease 
Is also llronchod1lator (but : secretions) 

---, ·...., ___ ,__. 

~ 
Cari cause hypematraem1;1, paradoxical cerebral acidosis 
(leAd111y to !1eur<:'.l9_g_i~ai.~Llns).J.1JP.OC~.(ca_e_m_ia _____ __, 

Do no! yive SC or IM (irri1ant) 
Give slow IV (over 10 nllm,) and monitor HR 

··---- ·--------
Give slow IV (fast can c.:iu:,e t1ypotension and excitement) 
Poor absorption SC 
Short l1all-life 1r1 doys 

Dilute 200mg vial in 1 L o.i.nn NaCl"' 2001ig/m! 

-- -···--. ···- - ----·- ~----------
Can cause seizures. hypertension, cardiac dysrhythmias 
Flepeat every 15 mins 
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Gastrointestinal Drugs 

f

-iJ7UQ('r"fade-Na;~f:I ___ ActioniEtt~~t;··· · , Indications: Dosage: 
Activated charcoal ·1· ; ab.so. rp.-tio11 ·of to. x1ns '1111tDx1c;.1!1(m {;,ariui(", 1 -·•<i'"q i'(J 
(Carbasorb) i Sui,pr.n,;,,,n i)c.al.'),.i.; 

I l'O 

Apomorph1ne Ooparrnne agor11st r ln!ox1cn!101; e.y. r,11 ti,11: O.U:lr11y;/...\j IV 
Emetic agent ,

1 

/cJoy~l 
o.1111y!ky .SC 

~ J 
I o.?c,c,g ,0c1,,,,oti'" 

ralate -Bimislo8mjproie~t~- ·-GI ~J~;f?rs 0.?5-1 y PO no -

ucra/fate) __ . -~lcerat.ed. /inflarned_~!. 1·Chr:-1~1i~ ~_1_:1._1~1_g._ 
meiidine,. H2 receptor antagonist r,1 ulcers 10ri1g,'ky QID-TIO 

(a11ti-ll1s:amine) Chrome vorrntinq IV!IM/1'0 
I /len:il t,1ilurn: ~-5-
j 5111[!.'k[l BIIJ f>O 

ICisapnde I Prokino!1c - entire GIT I Gastr1-: rc!lux . C<Hs: /.!i - :,rni; 
lieus [ f'O UID· T!!) 

I Se,01011111 5-HT4 Con!:lipnt1or1 
receptor an!agorust I 

---·-- _____ _JJincre;;ise Act1j _______ 11 
.. _ -·-· __ 

Dolasetron I Anti-emetic (central Use where other dn,g:::: 
(Anzemet) effects) 

1 

fa,:ed 
________ _Notaprok1net1c_______ ... - . 

Lactulose \ Stool softener : Cor,s11p;won 
(Duphafac) ] I 

) I Hepak: encP.ptialop;11l1y 

-----·--,.,--------.---t - -· -
Ome~ra:zOle irot~n pump inhibitor Gastric ulc_e. rs. 
(Nexwm) (l acid release} Oesophagrtis 

Metoclopramide Anti-emetic Nausea 
{Metomide) i intestinal Von11ting (C!ITZ) 

movement/tone lleus/hyµomtJ\lldy 
(prokinetic) 

Anti-dopamine 

0.6-1.0m[J!kg IV, 
PO SID-QI;) 

1

111,111.:51<-g i>c rn)· 
le 1:!fli(:t 

j Uug 0.5m~·kH Tl[) 
· Cat: 1mllca1 TIIJ 

U.5-1.0mg/kg IV. 
POSID 

CfiL 1-?niyik!,;/day 

0.?-0.Grnglkq T IJJ 
JV. JM. PO, SC 

Common Druos Summ;arv 

Side Effects/Comments:·- · ·---i 
c,ue 11:<Jo11d111q ,,:,1uml1,;11 i'1icur11on1a:· ad;;1in·i;te;-v~a-NGT·-1 

C;irc H!!Jimjn1y rn~.p1ratory (l<ipres~1on ·-- --- · ·-1 
Ciltt \Jivci rneioc1oprnr1110e t(, a11t,1gonise GJT effecls ! 
NOT fur r:at~ 

Adnurnster as slurry: r.are revilrtlin1,1 aspiration 
AcJmuuS)!-!r a_n.!;1cir1s 1 hours a!1~r~a_f~--- ______ _ 

--- . ---
lieware 1111i1e11 tised w1\!1 anl1 !u119als, ery111romycin 

~1· c·au11on· ii dysrhythmlas or severe_ electrolyte abnormalities ( 
- ca:1 al!e:::! e!eclrical conductior, in t1eart i 

I ,,,css"'' "'"· '"" ;~;;,i;, ""'d ;rnd ele~l;olyi~los;,,1 
I , 
I ' 

I 
-~ ·-1 
?4 hours for effect 1 
SC or IM/slow IV duse only last 2·4 hows. 
Overdose , excitement. distress. diarrhoea 

fleverse w11h diphenriydrmnine 1 mg/kg lV I 
Du nut use If inlest1na! b!eed!r19 or obstruction 1· 

: oesophageal spt1mcter tone, rela.'< pyloric sphincter 
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Maropitant citrate 
(Ceren;aJ 

Prochlorperazine 
(Stemetilj • 

Ranjtj:jine 
{7.antac) 

-\c... -....__ - _c:,' -­..... ) -L .O 

Against Central and Acute vomiting 
peripheral emetic 
centre 

Motion sickness 
Anti-emetic Vestibular dogs . 
H2 receptor antagonist Gastric ulcers 
U acid release) Oesophagitis 

-,.__ -- ....... -'· 
-Dog: 1 mg/kg 
(=1mV10kg) SC 
SID or 
2mg/kg PO SID 
Cat: 1mg/kgSC, 
POSID 
Bmglkg PO SID 

0.1-0.Smglkg SC 
IMTID 

Dog and cats: 
2mg/kglVTO 

. ---~ ---- - Common Drugs Summary 

,........, --, -­~ :-::i 
' 

For up to 5 consecutive days 

Less than 2 consecuti\le days 

May cause sedation and hypotension 
Avoid if seizure history (ACE family) 

Give slow IV - can cause arhythmias if fast 
Pain if administered IM 

,---, 
....... -~--.,' 
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Urinary System Drugs 

Drug (Trade Name): Action/Effect: Indications: Dosage: Sida Effect&/Commenta: 

Bethanechot chloride Cholinergic and Increase detrusor Dogs: 5-20mg/dog PO MUST ensure urethral patency before giving and use 

{Urocarb) muscarinic agonist contractility TID in conjunction with phenoxybenzamine 
Parasympathomimetic Poor bladder contractility cats: 2-4mg/cat PO TID 
agent 

Dantrolene Sodium Muscle relaxant Relax external (skeletal Dogs: 2 mg/kg PO TIO 

(Dantrium) muscle) urethral sphincter Cats: 1 ·2 mg/kg PO TIO 

Diazepam Muscle relaxant Relax external (skeletal Dogs: 0.5mg/kg PO TIO Beware cats with hepatic disease 

(Valium) muscle) urethi:aJ sphincter Cats: 0.3mg/kg PO TIO 

Diethylstilboestrol Synthetic oestrogen Urinary incontinence due Dogs: 0.2· 1 mgldog PO Avoid cumulative doses of >1mg/week 

Oestrogen to lack of oestrogen SID Bone marrow suppression· 
Cats: 0.1 mg/cat PO SID Oennatological changes 
After 1 week start to 
reduce dose and 
frequency to least 
possible 

Phenoxybenzamine a-adrenergic antagonist Relax intemal {smooth Dogs: 0.2mg/kg PO BID- Hypotension, miosis, tachycardia 
hydrochloride Muscle relaxant muscle) urethral sphincter TID 
(Dibenzyline) Cats: 2.Smg/cat PO BID-

TID 

Phenylpropanolamine a-adrenergic agonist Urinary incontinence 1 mg/kg PO BJO-TID Tachycardia and hypertension 
(Propa/in) Sympathomimetic Increase internal sphincter Excitement and restlessness 

tone Anorexia 

Prazosin Alpha-1 antagonist Functional urethral Dogs: 0.5-1mg/kg POTID Hypotension 
(Minipress) obstruction cats: 0.25-1mg/cat PO Syncope 

TID-BID Weakness 
Gastrointestinal upsets 

Propanthe!ine Anticholinergic and Reduce urge incontinence 0.25-0.4mg/kg PO BID- can decrease GI motility 
(P,opan 8) muscarinic antagonist due to detrusor spasm TID 

Parasympalholylic Smooth muscle motility 
{block detrusor spasm) 

I:: 
"' 

Common Drugs Summary 
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Seizure Disorders 

Drug (Trade Name): Action/Effect: Indications: Dosage: 
Clonazepam Anticonvulsant Status epHepticus 0.0S-0.2mg/kg IV 

(Paxam) Anxiolytic/sedative (adjunct) 0.5mg/kg PO 810-TID 
Muscle relaxant 

Diazepam Benzodiazepines Cont rot seizures.ltremors Seizures: 0.2-1.0mg/kg 

(Valium: Pamlin) (BZ-. T GABA- T Cl Tranquilizer (not potent) IV repeated 3 times. q5 
..... hyperpolar-+ Sedative (not sole) mms. 

5mg!ml refractory) Muscle relaxant 
Anti-convulsant CAI: 0.5-2mg/kg/hr 

Anti-anxiety 
2mg/kg per rectum 
O.Smg/kg intranasal 

Gabapentin Analgesia Refractory seizures 10-20mg/kg PO TIO 

Anticonvulsant (seizures) 

Chronic pain 3mg/kg pO SID {pain) 
1.25-Smg/k" PO BID 

Levetiracetarn Anticonvulsant Status epilepticus Maintenance therapy: 

(Keppra) (unknown m"Ode of {.3.djunct) 20mg/k~ TlO 
action) 

Seizures: Up to 60mg/kg 
IV 

Midazolam Benzodiazepines Control seizures/tremors Seizures: 0.2mg,'kg IV 
(BZ--TGABA--TCI Sedative qS mins 

- hyperpolar - Muscle relaxant 
refractory) CAI: 0.1-0.3mg/kg/hr 
Anti-convulsant 

Phenobarbitone Anti-convulsant Ongoing control of Maintenance therapy. 
(various) Barbiturate - j GABA seizures 4mg/kg/day PO divided 

sensitivity -+ i Cl -
inhibitory Seizures: 2-4mg/kg IV 

repeated to a max of 
1 Smg/kgtday 

.. .. Therapeutic .range: 
1 do-130µmoVI 

~-i 
,J - -..._ ..;.~_..J 

Side Effect&IComments: 
Used after diazepam CAI 
WiU develop tolerance with extended use 

__..., 
'-·' 0 

Give slow IV (fast can cause bradycardia/hypotension 
and excitement) 
Poor absorption SC; stings IM 
Can get ataxia (- f anxiety): little sedation 
Use for appetite T in cats 
Respiratory depression 
Can give intra-nasal or per-rectum 
Possible idiosyncratic hepatoxicity in cats 

Wean off drug if used for seizure treatment (decrease 
dose slowly) 

Used with phenobarbitone and bromide 
Can ! phenobarbitone dose required 
Can be used in status epilepticus 
Nol hepalotoxie 

Possible respiratory depression 

Dilute in saline to inject 
Slow onset (20+ mins); administer slow IV 
May cause sedation for 48hrs {monitor-airway) 

Will develop tolerance; 2-3 weeks till steady state 
Caution if liver disease/toxicity (>150µmol/l) 
Low fat diet 
Wean off drug if used for.seizure treatment (decrease 
d~slowly) 

. 



••••••••••••• , .•.•.•••• ,,,,,., 
Potassium bromide Anti-convulsant Idiopathic epilepsy (long Sole agent: 30m9fkg,'day DO NOT use in cats 

term control) PO SID or divided Used with phenobarbitone ii poor control 
Patients with liver damage Use instead of phenobarbitone if liver disease 

Combined with Takes 2-3 months for steady state 
phenobarbitone: Increased risk of pancreatitis 
20mg/kg./day PO SID or 
divided 

Loading dose (GIT side 

I 
effects and sedation): 
400-600mg/kg PO 
divided 
Half dose BID 

Therapeutic range: 
15-20µmol/l 
20-3Dµmol/l (sole agent) 

~ 
"" 

Common Drugs Summary 
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Drug (Trade Name): 
Dalteparin sodium 
{Fragmin) 

Insulin 
(AC/rapid) 

Mannitol 
(Osmitrol) 

Potassium chloride 

Vitamin K1 
(Koagu/on; K·Mav) 

Clopidogrel 
(Pfavix) 

..... _ ·-

Action/Effect: 
Anticoagulant (> 
heparin) 

Push potassium, 
glucose, phosphorus 
and magnesium into 
cells 

Osmotic diuretic 
Stimulate urine 
production (kidneys) 
! fluid pressure 

Supplement 

Coagulant 

Inhibition of platelet 
aggregation 

_____ ,/ 

Other Drugs 
Indications: Dosage: Side Effects/Comments: 

Thromboemborism 1 OOJU/kg SC BID Haemorrhaging 

Ketoacidosis CAI; dose varies Excess causes hypoglycaemia-• depression, seizures, coma 
Acute diabetic crisis with patient 0.5·1 JU/kg IV+ 1g dextrose/lU + 5% OSW 
Hyperka!aemia 

-·-···- -----· 
Head trauma Increased ICP: -M~nitor u;:-~\put to e~sure kidneys coping (preferably with 
Seizures O.Sg/kg as CA! urinary catheter) 
Anuria over 20-30mins Not tor cardiac patients 

Pigmenturia TIO 20% = 1 gm per Smis 

Anuria: 
0.25gtkg as CRl 
over 2D·30mins 

Hypokalaemia Depends on serum Mix KCI thoroughly in bag 
Anorexia level - add to IV Overdose ..... dysrhythmias and death 

fluids 

Flodenticide Smg/kg IM then Dilute with 5ml saline (SC stings) 
Severe river disease 2.5mg SC or PO Use small gauge needle (! haematoma) 

810 IV likely to cause anaphylaxis 
NEVEAlV 

Prevention of Dogs: 2·4mg/kg Increased risk of bleeding 
thromb.:iembolism POSID 

Cats: 2Dmg/cat PO 
SID 

,.. ... ---- ""'-·--- ... 
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miniVETgulde. 
COMPANION ANIMAL MEDICINE 

Thank you for purchasing this book! 

How to find the information you need quickly: 

• Flowcharts: These are problem orientated, pick a 
problem then follow the chart (e.g. Pale Mucous 
Membranes). 

• Chapters: These are topic based, listed . 
alphabetically at the front of the book. (e.g. Anaemia) 

• Index: Look up specific conditions. 
(e.g. Immune Medicated Haemolytic Anaemia) 

• Drug Tables: Easy to find information . about 
common drugs. 

Fund raising for your veterinary studenf .·.· 
association, society or charity 

Did you know you could use the miniVET guide for . 
fundraising? Email me to find out how. · 

Website: www.minivetguide.com 
Facebook: www.Facebook.com/DrGerardoPoli 
Email: gerardo@minivetguide.com 
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