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Welcome
 First Aid in Wildlife

 Aims 

 Increased understanding 
of trauma and first aid

 Key species variables 

 Increase confidence in 
drug and fluid use and 
administration

 Time for discussion and 
questions at the end of 
each section

 TASK: Think of a rescue 
situation where you felt 
out of your depth.... We 
will talk about these 
later
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Outline for Today

 Assessing normal, including recognising species variation

 Break 15 minutes

 Commitment to intensive patients

 Pain and Shock- why are they critical

 Break LUNCH 30min

 Wound management

 Break 15 minutes (??? OPTIONAL)

 Administration of drugs

 Fluid therapy 

 Euthanasia



  

Goal: Release of Fit, Functional Animal
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Assessing Normal

 Basic anatomy and terminology- communication

 How to assess "Normal" and Why it's important

 Normal- History and location- clues

 Distant examination- Symmetry, Condition, Demeanour, 
Mobility, Respiration, Blood?

 Hands on examination- Head to Toe, Vital Signs, Hydration, 
Weight/Condition

 Species variation and implications



  

Assessing Normal

Basic Anatomy and Terminology- 
Communication



  

Assessing Normal- Communication

 Communication of injuries found critical, especially if animal 
handed to another carer/vet

 Paperwork with detailed findings of assessment

 Anatomy

 Terminology

 Speeds up understanding between people involved



  

Assessing Normal- Communication



  

Assessing Normal- Communication
 Anatomical terms

 VENTRAL (underside of animal/body part)

 DORSAL (topside/the back of an animal)

 CRANIAL (towards head)

 CAUDAL (towards tail)

 ROSTRAL (towards the nose on the head)

 MEDIAL (towards the midline- usually referring to limb)

 LATERAL (away from midline- usually referring to limb)

 PROXIMAL (Nearest the beginning of a structure/closest 
part of a limb to the main body)

 DISTAL (Furtherest from the beginning of a structure or 
the main body)



  

Assessing Normal- Communication
 CRT; Capillary Refill Time

 RR; Respiratory Rate

 HR; Heart Rate

 NAD; No Abnormalities Detected

 GIT; Gastrointestinal Tract

 PM; Post Mortem

 SID; Once Daily (semel in die)

 BID; Twice Daily (bis in die)

 Q8H; Every 8 hours (quaque octa hora)

 IM; Intramuscular

 SC or SQ; Subcutaneous

 IV; Intravenous

 BW/Bwt; Body weight

 Wt; Weight

 <; Less Then

 >; Greater Then

 Dx; Diagnosis

 Hx; History

 Rx; Prescription

 Sx; Surgery

 Tx; Treatment

 Fx; Fracture

 RAD; Radiograph

 AB; Antibiotic



  

Assessing Normal

How to assess 'Normal' and Why does it Matter?



  

How to assess Normal.
Why does it Matter.

 "More is missed by not looking 
then not knowing"

 Thorough, systematic 
approach to assessment

 Head to tail

 Left versus right

 COMPARE

 Get used to looking at normal

 Rapid identification of injury 
can be life saving- delay can 
result in death or pain and 
suffering Photo: ©  Robyn Stenner



  

How to assess Normal.
What looks Normal? Abnormal?.

Photos: ©  Robyn Stenner



  

How to assess Normal.
Why does it Matter.

 You can't identify abnormal without 
knowing normal

 'Normal' varies species to species

 Example Body Temp
 Possum 36DegC
 Bird 40DegC
 Echidna 32DegC

 Keys: Practice, and be thorough!

 Normal includes: Physical 
presentation, behaviour appropriate, 
mobility, disease free.

 Need to assess all these parameters 
Photo: ©  Robyn Stenner



  

Assessing Normal

History and Location
Distant Examination

Hands on Examination



  

Normal- History and Location- Clues

 Location animal found in- road? Front 
garden? Inside person's house

 Pets, children, other 
noted incidences prior to 
finding animal

 Ask the right questions if animal 
contained.

 How long in care

 Pet involvement?

 Have they tried to FEED 
it anything

 Essential to forming suspicion as to 
cause of injuries. 

 Changes prognosis and treatment https://www.flickr.com/photos/e3000/5454
005947



  

Normal- History and Location- Clues

 Orphans- viability? 

 What happened to 
mum- trauma, disease, 
toxin?

 Hot? Cold? Active/Mobile? Quiet?

 What is normal for the species

 Changes prognosis and treatment

Photo: ©  Robyn Stenner



  

Normal- History and Location- Clues

 ALWAYS GET AN ACCURATE 
LOCATION

 Not just a suburb or street..... 

 Need street number, or at very least 
description of key landmarks

 If you are collecting from vets, may 
need to stress importance of this to 
train them to collect information

 Double check recorded address with 
vet, and consider calling member of 
public

 For many  species, absence of 
accurate location= euthanasia

By Summerdrought (Own work) [CC BY-SA 3.0 
(http://creativecommons.org/licenses/by-sa/3.0)], 
via Wikimedia Commons



  

Assessing Normal

History and Location
Distant Examination
Hands on Examination



  

Normal- Distant Examination

 Situation dependent

 Is it safe/feasible to examine from afar before capture?

 Aids planning for safe capture too
 If already contained- Examine during transfer to appropriate 

transport container

 Observe in container

 Appropriate handling, move to transport container, 
re-examine



  

Normal- Distant Examination

 'Trickier' Patients

 Birds- flighted?

 Bats- Vaccination status
ALWAYS QUESTION PUBLIC CAREFULLY WHETHER 
ANYONE WAS BITTEN OR SCRATCHED.

• Don’t attempt to handle unless vaccinated

 Koalas/Possums- risk of escape

 Reptiles- venomous?  
DON'T TRUST member of public to Identify

 Gliders and other small things- VERY FAST!

 Wildlife in general- Instinct is to MASK any disability, to avoid 
predation..... Serious illness/injury can look subtle  



  

Normal- Distant Examination

AIM is to Assess:  

 Symmetry 
 Body condition
 Demeanour/Mentation
 Mobility/Posture
 Respiration
 Blood?



  

Symmetry

 Examine from afar and again on 
hands on examination

 Left versus right

 Movement on front versus hind 
limbs

 Head to tail

 Fractures, tumours, disease, soft 
tissue trauma, eye disease, facial 
symmetry (jaw injuries)

 Fur/feathers complicate 
assessment

Photo: © Amber Gillett



  

Body Condition

 Examine from afar and again on hands on examination

 Essential to know normal appearance

 Guidance as to chronicity of injury or disease

 Prognostic

 Emaciated wild animals have a much reduced chance of rehabilitation

 Euthanasia may be the best option



  

Body Condition- Mammals

 Mammals: Muscling along spine, 

– Muscling upper hindlimb 

 Muscle over skull

 Muscle either side of 
scapula

 GIT Fill

 Hands on palpation essential for 
accurate scoring, BUT an 
impression can be made from 
distant examination

Photos: ©  Robyn Stenner



  

Normal- Distant Examination- Body 
Condition- Birds

 Birds: Pectoral Muscling either 
side of Keel

 Harder to score without palpation

Photos: ©  Robyn Stenner



  

Body Condition Reptiles

 Reptiles; Muscling along spine

 Muscle along tail 
length

 Muscle of hind limbs

 Can be harder to assess then 
other species- effect of hydration

Photo: © Robyn Stenner

By Photograph: Frank C. Müller, Baden-Baden - Own work, CC 
BY-SA 2.5, https://commons.wikimedia.org/w/index.php?
curid=2492192



  

Demeanour/Mentation

 Demeanour

 Behaviour or bearing to 
environment

 Normal reactions and behaviours 
in day to day activity

 Reduced with severe disease 
(weakness) shock/trauma/pain

 Neurological disease can also 
change demeanour

 Mentation

  Consciousness/attentiveness

 Gauge of Brain function

 Reduced with head trauma, 
concussion

 Also with severe shock



  

Demeanour

Bright- Aware of surrounds and 
threats

Alert- Vigilant and ready to act if 
directly threatened

Responsive- Correct fight or flight 
response when handled 
('threatened')

Photo: 
https://commons.wikimedia.org/wiki/File:Eastern_Pygmy_Possum
_Pilliga_Forest_NSW.jpg



  

Demeanour

 Species variation

 Brushtail versus Ringtail

 Blue tongue versus Eastern Water Dragon

 Tawny Frogmouth Versus Brush turkey

 Behaviour and demeanour will vary, but generally all wild animals should 
at least seem observant of you, and wary.

 Fight versus flight, and 'Freezing' Behaviour



  

Mobility/Posture

 Mobility

 Ability to ambulate normally

 Birds- includes flight

 Marsupials- two or four legged 
use

 Tail (Ringtail possum, 
macropod)-climbing!

 Look for symmetry

 Posture

 Positioning of the body- 
especially at rest

 Often changes with 
pain/weakness or shock

 Birds- dropped wings

 Marsupials- abnormal posture 
of limb

 Reptiles- flat (links to 
demeanour)



  

Mobility/Posture

Photo: © Holly Russo
http://wavian.com/keet/loss-in-memoriam-runt.htmlPhoto: ©Robyn Stenner



  

Respiration

 Again, know normal- variation between species

 Birds- Respiration abdominal versus marsupials- thoracic

 Koalas- normal is very subtle breaths

 Possums- More obvious chest excursions.

 OPEN MOUTH breathing, or PANTING/Difficulty breathing is never normal 
in any species

 Nasal discharges

 Fluid from mouth/down face



  

Blood

 It should be inside the body!

 Blood on feathers, fur, feet always 
needs to be investigated

 Find the source- SMELL!?

 Thorough examination- may be 
more then one injury.

 Mouth, nose, eyelid injuries- bleed 
profusely- Can look worse then it 
is.

 PUNCTURES can bleed very little, 
but be life threatening if not 
located due to infection

Photo: ©Robyn Stenner



  

Assessing Normal

History and Location
Distant Examination

Hands on Examination



  

Normal- Hands On Examination

 Species dependent as to how 
thorough this can be. 

 Safety for you and the animal 
determines how far you can go in 
a concious patient

 Many cases- transport to vet for 
assessment under anaesthetic

 If distant exam gives you 
concerns- hands on assessment 
is key in deciding if medication or 
veterinary work up required.

Photo: ©Robyn Stenner



  

Normal- Hands On Examination

AIM is to Assess:  
 Accurate body condition
 Hydration
 Vital Signs- Temperature, Heart 

Rate, Respiratory Rate, Perfusion 
Parameters, 

 Head to Toe- Head/Neck, 
Trunk/Limbs, Thorax (Heart, 
lungs), Abdomen 

 Any parasites seen



  

Hands On Examination
End goal;

Evidence of injury?

– Degree of severity/pain?

Evidence of disease?

– Acute versus chronic- treatable?

→ Does the animal need to see a vet?

OR  

→ Can I manage this on my own?



Body Condition Scoring

BCS 1- 2 BCS 3-4 BCS 5-6

BCS 7-8 BCS 9

Taken from: Medicine of Australian Mammals 
(Eds: Vogelnest and Woods)



Body Condition Scoring

Photos: © Amber Gillett



  

Body Condition

Photos: ©Robyn Stenner



  

Hydration

 Somewhat subjective

 Species dependent

 Usually score dehydration from 0-15%

• OR: Good, Marginal, Dehydrated
 Skin tenting/elasticity- classic method to assess hydration

 Can be worsened by emaciation

 TREATMENT: FLUIDS (Discussed later this afternoon)



  

Hydration

 Assess:

 Skin tenting: Pinching skin over shoulders upwards, then 
releasing it to fall back. Also assess skin turgidity- roll skin 
over scapula and assess for “sticking”

 Capillary Refill Time: Apply pressure to gum then release. 
Gum will blanch white, but should refill to normal pink in 
under 1sec

 Mucous membranes: Should be moist (saliva) and pink 

 Eyes: Should be bright, and fill orbit of skull. Any sinking of 
globe is a sign of dehydration



  

Hydration- Mammals

 0-5%: No skin tenting, no skin 
tackyness on rolling
CRT normal, Eyes bright, normal 
position, Mucous Membranes 
pink and moist

 5-8%: Slight delay in skin return 
(2-4sec), CRT 2sec, Eyes slightly 
sunken, mucous membranes 
slightly dry or tacky

 8-10%: Obvious delay (5-10sec) 
with skin tenting, CRT 2-2.5sec, 
Eyes sunken, mucous 
membranes dry and tacky

 10-12%: Skin tents for up to 
30sec, CRT >3sec, eyes very 
sunken, mucous membranes dry. 
Depressed, shock sets in

 12-15%: Shock, death



  

Hydration- Mammals

Photo: ©Robyn Stenner



  

Hydration- Birds
 Ulnar vein and artery- Turgescence, 

filling time and volume change 
Filling time >1.5-2sec = >7% 
dehydration
GOOD for identifying early 
dehydration

 Skin- how smooth over pectorals and 
around eyes (wrinkling indicates 
dehydration)

 Oral cavity- strings of mucous/saliva 
seen with dehydration

 Eyes- sunken appearance

 Safe to assume ALL wild birds 
coming into care have some degree 
of dehydration

Photo: ©Robyn Stenner



  

Hydration- Reptiles

 Quite hard to assess- slow 
metabolism means dehydration 
is often compensated for until 
well advanced

 Skin tenting and position of globe 
are the most accurate indicators 
in reptiles.

 Skin will also appear dry/wrinkled 
from distant examination

 Most reptiles which are 
dehydrated can also be 
underweight

http://ball-pythons.net/forums/showthread.php?
58906-New-rescued-BP-w-issues-thin-
dehydrated



  

Vital Signs

Temperature

Heart Rate 

Respiratory Rate 

Perfusion Parameters

https://upload.wikimedia.org/wikipedia/common
s/a/a1/Stethoscope-2.jpg



  

Temperature

 Different species have different core body temperatures

 Don't need thermometer to get a sense for temperature- FEEL bare 
skin/pads (thermometer use stressful)

 Behaviour- increased respiration, collapsed. Shivering, dull.

Marsupials: 35.5-36.5 degC     except Bandicoot 33-34 degC

Echidna: 23-32 degC Platypus 30-34.3 degC

Eutherians: 37-39 deg C  includes bats, small native rodents

Avian: 40-42 deg C

Reptile: Dependent on environment (poikilotherms)



  

Hypothermia
 Compromised adult or orphans

– Palpably cold

– Dull demeanour

Initial increase heart rate, contraction of 
peripheral blood vessels → 

Drop in Heart rate, respiratory rate, blood 
pressure, death.

 Kidney compromise due to blood 
supply compromise- can cause 
death weeks later

 Warming- Ideally warm SLOWLY 
over a couple of hours.

 RAPID warming can cause 
biochemical complications, death

Photo: ©Robyn Stenner



  

Hyperthermia
 Very hot weather

 Trapped animals

 Animals unable to move/injured

 Orphans in pouch on road

– Palpably hot

– Panting → Dull demeanour

Initial dilation of peripheral blood vessels 
→ 

Increase in Heart rate, respiratory rate, 
blood pressure, seizures, organ 
failure, break down of essential 
enzymes, death.

 Rapid cooling essential to return to 
safe temperature

http://www.clappisonvet.com/heat-stroke-
in-pets-by-dr-stephen-longridge/



  

Heart Rate

 Varies between species greatly.
Generally- smaller species have 
faster heart rate.

 Mammals-Can often palpate heart 
rate over L side of chest.

 Birds- Small- can palpate by holding 
over keel.  

 Reptiles- snakes- 1/3 down body
monitors- just below ribs, L side
skinks/Dragons- challenging- up 
within chest. 

 Feel for pulse in inguinal area 
(medial leg junction with body, upper 
thigh)

 Should feel strong, and consistant 
with heart rate.

Koala 65-90 bpm

Possum 80-100 bpm

Glider 200-300 bpm

Macropod 60-150 bpm

Bats 100-450 bpm

Echidna 85-110 bpm

Platypus 12-220 bpm

Birds very variable bpm



  

Respiratory Rate

 Assess: breaths per minute

 “Ease” of respiration

– Breath in, pause, breath out

 Colour of mucous membranes 
gauge of oxygenation 

 Panting? Gasping? Open mouth 
breathing? Gums not pink?
→ VET!!! may need oxygen 
supplementation

 Any evidence of compromise at 
distant exam- MINIMIZE handling 
until vet check- Stress can “tip 
animal over edge” → Death

Koala 10-15 bpm

Possum 12-18 bpm

Glider 16-40 bpm

Macropod 10-30 bpm

Bats 55-120  bpm

Echidna 8-14 bpm

Platypus 9-96 bpm

Birds variable- 35-150 bpm



  

Perfusion

 Mucous Membrane Colour: indication of quality of blood flow (oxygen) to 
peripheral tissues

 Capillary Refill Time: Indicate strength of perfusion of peripheral tissues. Should 
be <2sec

– >2sec- compromise

• Peripheral vasoconstriction; cold, shock, heart disease.

• Anaemia

• Low blood volume

– <1sec- vasodilation, systemic inflammation, heat stroke, 

 Blood Pressure- Pulses: Strength, rate, regularity →  degree of  perfusion.



  

Head to Toe Examination

 Limited in conscious wildlife- safety to carer, stress/safety to animal

 THOROUGH assessment included here- modify to suit situation

 Goal- do it in less then 5 minutes!

 Head, Trunk and Limbs, Thorax, Abdomen

KEYS

KNOW WHAT IS NORMAL

COMPARE LEFT AND RIGHT

THOROUGH, SYSTEMATIC APPROACH

ALWAYS COMPLETE EXAMINATION- DON'T FIXATE ON THE FIRST 
THING YOU FIND



  

Head

 Head: Symmetry key- facial fractures 
easily missed

 Eyes- clear, unclouded, no blood 
visible

– Pupil size- subtle changes

 Nose- blood/discharge from nostrils?

 Mouth- mucous membranes, CRT, 
blood, teeth intact, tongue

– Limited assessment 
concious mammals, easy in 
most birds.... Reptiles vary

 Ears- even, no blood in canal

 Neck- wounds/punctures/swelling

Photo: ©Robyn Stenner



  

Head

Photos: ©Robyn Stenner



  

Trunk and Limbs

 Trunk and Limbs: Assess skin for 
masses, lesions, wounds, hair loss, 
parasites.  

– CLOSE attention to any 
suspected animal attack

 Hands on palpation of each limb, each 
joint- arms and legs, compare left and 
right. Swellings, fractures, wounds, 
loss of muscle mass

 Feet/hands- pads ok? Walking ok?

 Spine- smooth curve from neck down 
to pelvis normal.  Swelling, or 
angulation abnormal!

Photo: ©Robyn Stenner



  

Trunk and Limbs

Photos: ©Robyn Stenner



  

Thorax

 Thorax: Palpate ribs- lumps, 
swellings, pain can indicate fractures

– Rib fractures hard to feel in 
wildlife- so small!  Xrays

 Chest auscultation- stethoscope

– Heart: L side of chest, up 
under arm

– NOT possible in reptile- 
need doppler 

– Breath sounds- move 
stethoscope over chest on 
L and then R 
Sounds should be clear and 
'breezy' with no crackles, 
hissing, or gurgles By Pandora666 - Own work, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=9756009



  

Thorax

Sarcocystis
Photos: ©Robyn Stenner



  

Abdomen

 Bruising? Wounds? Blood?

 Painful to touch?

 Hunched posture?

 Fur = challenging on mammals

 Birds- featherless area- warmed 
moistened swab can help

Photo: ©Robyn Stenner



  

TASK 

● What was the presentation of your animal?  

● What did you observe?  

● What did you do??



  

Break: 10-15 minutes



  

Outline for Today

 First Aid in Wildlife

 Assessing normal, including recognising species variation

 Break 15 minutes

 Commitment to intensive patients

 Pain and Shock- why are they critical

 Break LUNCH 30min

 Wound management

 Break 15 minutes

 Administration of drugs

 Fluid therapy 

 Euthanasia



  

Commitment to Intensive Patients

An eagle eye

The right resources

Confidence assessing patient, monitoring for deterioration

Comfortable dealing with complex health issues

Time!!

Finances!!

Emotional toll



  

Commitment to Intensive Patients
 First Aid Kit :

 Scissors, Forceps (Tweezers)

 Sterile syringes, Sterile needles

 Bandaging material- 

– Wound gel- Solosite™

– Primary non adhesive layer

– Softban/padding

– Vetwrap

– Tape, Cottonbuds, gauze swabs

 Disinfectant- povidone-iodine or chlorhexidine

 Alcohol swabs

 Sodium chloride- irrigation and injection

 Eye stream

Other possible equipment:

Stethoscope

Small torch

Thermometer

Comb

Catheters

Plastic bowl

Specimen jars....



  

Commitment to Intensive Patients

 Housing: Secure, clean, quiet, 
“Safe” (browse, hides, “natural”)

 Warmth as needed- and able to 
monitor temperature

 Bedding- situation and species 
dependent : padding, 
doughnuts/support bedding, 
perches? Pouches?

 Easy to clean and disinfect

 Can monitor patient with minimal 
intervention

Photo: ©Robyn StennerPhotos: ©Robyn Stenner



  

Commitment to Intensive Patients

 Hygiene/Quarantine: Sick animals 
often poor BCS- hence essential to be 
comfortable gauging this.

 Avoid grouping sick with trauma 

 Disinfect yourself between each animal 

 Treat “sick” cases last

 MONITOR closely- trauma can be 
primary presentation, but could be 
acutely ill as well (resulting in trauma)

 Zoonoses!!!!!!  SOME well known 
wildlife pathogens can affect people.

 Likely MANY unidentified pathogens 
exist.

http://www.vetnpetdirect.com.au/F10D#.Vu9hvOJ95pg



  

Commitment to Intensive Patients
Daily Monitoring is essential

 Demeanour changes?

 Food intake- Animals can't heal if energy needs not met- weight loss → muscle 
mass reduction → drop in fitness → compromise on release

• Some may need assist/force feeding

 Urine/Faecal output- Know what normal is for the species you have

• Toileting needed? (Joeys)

• Smell, Consistency, Frequency

• Correct cause if abnormal (vet assess)

 Cleaning and medicating- Weigh animal at least every other day

• Good physical examination at this time- minimise handling



  

Commitment to Intensive Patients

 Balance Need to monitor closely with Stress

 Rapid, quiet, confident handling, assessing, medicating, cleaning and replacing 
animal back into housing

 Modify handling for Injuries present- fractures, wounds, spinal injuries

 Avoid causing fur/feather 'shedding' episode- koels, some doves, bandicoots, 
ringtail possums- high stress/ poor handling can result in feather/fur loss

 PPE as needed- quarantine diseased animals- gloves

• Bats, Animals where zoonoses are a concern
 Hand washing!!!!  After every animal- alcohol hand sanitiser at the very least.



  

Commitment to Intensive Patients
Feeding

 Appropriate diet for species, 
appropriate consistency for individual 
needs

WEIGH FOOD DAILY

IMPORTANT to know how much is eaten

 Feeding: O- tube (Jaw fractures, 
unable to eat by mouth)
Requires slurry

Crop/Tube feeding- animals not eating 
enough on their own

WEIGH ANIMAL EVERY 2 days to ensure 
nutrition is adequate

 Supplements to aid healing- calcium, 
criticare, high protein mix Photo: ©Robyn Stenner



  

Commitment to Intensive Patients

Hydration

 Essential for healing that animals remain 
well hydrated. 

 Risk: illness/stress of captivity → 
reduced drinking/feeding → dehydrate

 Appropriate and multiple water dishes

 Safe water dishes

 Oral rehydration- CARE not to aspirate

 Subcutaneous fluids until more stable

 Discussed this afternoon

Photo: ©Robyn Stenner



  

Outline for Today

 First Aid in Wildlife

 Assessing normal, including recognising species variation

 Break 15 minutes

 Commitment to intensive patients

 Pain and Shock- why are they critical

 Break LUNCH 30min

 Wound management

 Break 15 minutes

 Administration of drugs

 Fluid therapy 

 Euthanasia



  

Pain and Shock

 Pain/ Nociception

– Anatomy and Physiology of "pain"

– Assessing pain in different species

– Consequences untreated

– Importance of analgesia and drug types

 Shock

– Classes of shock

– Shock- Clinical signs

– Life and death- importance of stabilization

– First steps to reduce mortality

– Treatment



  

Pain

 Welfare considerations : Pain MUST 
be managed appropriately in 
animals under your care

 Pain “ unpleasant sensory and 
emotional experience, associated 
with actual or potential tissue 
damage”

• Subjective!
 Nociception Electrochemical events 

starting at site of injury, resulting in 
the perception of pain

• Measurable

• Quantifiable
Photo: ©Robyn Stenner



  

Pain

 Ability to assess patient for pain essential

 If it would be painful to you, it will be painful to the animal

 Severe pain- opioids- veterinary supervision

 There are pain scoring systems which are used in domestic animals and 
humans.... relevance to wildlife is reduced due to different behaviours

 Wildlife- Instinct is to MASK disability and stay quiet to avoid predation

 Pain- Evolutionary adaptation to tell body “get away” from cause

– Hand on hot plate- no pain sensation → severe burns!!  



  

Pain- Anatomy and Physiology

 ACUTE pain (nociception) FOUR STEPS → 

Transduction, Transmission, Perception, Modulation

Transduction: Noxious stimulation (mechanical, thermal or chemical stimuli)→ 
Damaged tissue cells release mediators (e.g.: prostaglandin, Histamine etc) → 
activate nociceptors (free nerve endings within tissues).  

Conversion of noxious stimulus into action potential

Transmission: Signal heads up nociceptor nerve fibers to spine, then to brain stem, 
then to thalamus, cortex, midbrain, pons, medulla.  Reliant on neurotransmitters 
(e.g. ATP, bradykinin, etc).
No “pain centre” in brain- multiple areas involved in perception/processing

Send Nociceptive Impulses to Central Processing unit (brain) for interpretation



  

Pain- Anatomy and Physiology

Transduction, Transmission, Perception, Modulation

Perception: Multiple areas of brain cortex activated → Motivational, emotional, 
behavioural components

Reticular system: warn you to “do something”- automatic pull back of hand on 
stove

 Somatosensory cortex: interpretation of pain- identify intensity, type, location, and 
relate to memory of prior experiences

 Limbic system: Emotional responses- mood, processing pain 

Pain becomes Conscious

Modulation: Inhibit or change transmission of pain impulses. Increase or decrease 
pain transmission.... Release of inhibitory neurotransmitters which block pain 
impulses (e.g.: endorphins, serotonin, noradrenalin etc)

Body responds to changing pain sensation transmission



  

Pain- Anatomy and Physiology

http://asgvets.com/is-my-pet-in-pain-understanding-identifying-and-treating-pet-pain/



  

Pain- Anatomy and Physiology

 CHRONIC pain → Past damage to Central or Peripheral Nervous System

 Changes to transmission and modulation of pain

 Wind Up: hypersensitivity and excitability- Repeated, prolonged noxious 
stimulation.

Spinal neurone transmission of pain impulses gradually increase

 Body can CONTINUE to sense pain even AFTER the cause has been resolved

 Early and effective pain relief are essential to prevent Wind Up, and chronic pain 
development.

 Pain can be blocked in many places, and body chemicals involved in causing, 
and reducing pain...



  

Pain- Assessment

 Assessment in wildlife challenging

• Many different species/responses

• Stress/anxiety of confinement challenge assessment

Many physiological changes of pain and stress are the 
same!

• Drive to avoid looking weak/drawing attention to self
 Rely on good understanding of normal behaviour for the species

 Consider if it would be painful to you

 Remember pain perception and effects on body are ever 
changing- modulation and integration within individual



  

Pain- Assessment in different species
MAMMALS: 

Similar to humans, so easier to connect to.

 Vocalise

 Reduced use of limb

 Guarding abdomen

 Hunched posture

 Increased Respiratory rate

 Increased Heart rate/Blood pressure

 Biting

 Ear flicking/tooth grinding (Marsupials)

 Restless/insomnia/inappetence

 Sweaty palms
Photo: © WIRES at:

● http://www.dailytelegraph.com.au/news/native-animals-are-
being-left-to-die-a-lingering-and-painful-death-as-hunters-
return-to-state-forests/story-fni0cx4q-1226844630383



  

Pain- Assessment in different species

BIRDS: 

Mask Pain if they can, so hard to assess

 Vocalise

 Excessive movement/attempt to 
escape

 Increase respiratory rate

 Increase heart rate

 Falling over/dropped wing to 
support painful leg/body

 Fluffed up/inactive

 Biting/chewing lesions

 Inappetence/insomnia

http://caring4smallparrots.com/the-cockatiel

https://commons.wikimedia.org/wiki/File:Cockateil.jpg#filelinks



  

Pain- Assessment in different species
REPTILES: 

The most challenging to assess for pain.  Mask pain very well

 Alterations of normal behaviour.... subtle

 Increased Respiratory rate

 Dullness

 Half closed eyes

 Aggression

 Lameness/reluctance to move

 Restless

 Abnormal posture- hunching, guarding painful area

 Snakes- Incomplete coiling

 Darkening/colour changes

 Elevation/extension of head



  

Pain- Consequences untreated

 Metabolic, Immunological, hormonal and haemodynamic responses to pain

 Unmanaged pain → Stress → cortisol, ACTH hormones released

→ DECREASED immune function!
 Impaired homeostasis → Delayed healing, inappetence, chronic pain, muscle 

loss

 Reduced mobility due to pain → loss of fitness, decreased pulmonary function, 
lung susceptibility to pneumonia

 Increased HR, BP, and vasoconstriction- reduced healing

 Inappetence/poor sleep

 Unmanaged acute pain can result in chronic, lifelong pain developing! 

• Wind Up
 Pain → suffering.  We have a duty of care to MINIMIZE/PREVENT this



  

Pain- importance of Analgesia

 Analgesia: Insensibility to, or deadening of pain without loss of 
consciousness

 Modalities of analgesia: 

• Remove stimulus causing pain

• Reduce inflammatory reaction causing pain

• Inhibit transduction or transmission of pain signal

• Increase inhibitory modulation pathways from CNS
   Reduce long term and short term negative effects of pain

 Speed up healing and increase comfort

 Pain pathways are complex- multi-modal approach recommended- 
target multiple receptor types, and reduce doses needed (side effects)



  

Pain- importance of Analgesia

 Main Drugs for Analgesia in Wildlife

 Opioids: Central acting (systemic) or peripherally acting (epidural)

• S8- restricted to veterinary use.  Records
 NSAIDS: Non Steroidal Anti-inflammatories- Reduce inflammation and 

release of mediators which result in nociception.

  Local Anaesthetic- Reduce nociception at site of injury

 Other classes available (not used much in wildlife for analgesia)

• Alpha2 adrenergic agonists, benzodiazepines, phenothiazines, NMDA 
antagonists



  

Pain- importance of Analgesia

 Drugs: Regulated by LAW

• S2: Pharmacy dispensed e.g. Panadol

• S4: Prescription only medication e.g. Meloxicam, 
Painstop

• S8: Controlled drug (Veterinary use only, strict 
records required by law) e.g. Buprenorphine

 Labelling on Prescription Dispensed Medication

• Name of dispenser (Vet, Dr), Amount provided, 
Amount to administer, Frequency of administration, 
Length of course of treatment, Identification of 
animal



  

Pain- importance of Analgesia

Labelling on Prescription Dispensed Medication

© State of Victoria, Department of Economic Development, Jobs, Transport and Resources
Reproduced with permission.



  

Pain- Opioids

 Bind to opioid receptors in central and 
peripheral nervous system

 5 types of opioid receptors identified (mu, 
kappa, delta, sigma, epsilon)

 Decrease perception and reaction to 
pain, increase tolerance of pain

 NO effect on sensation at nerve ending or 
production of nerve impulses

 Rapid onset, safe, potent, reversible

 Methadone, Fentanyl: strongest (full 
agonist)

 Buprenorphine (partial agonist)

 Butorphanol (agonist/antagonist)
Photo: ©Robyn Stenner



  

Pain- Opioids

 Severe trauma- deep wounds with muscle tearing

• Internal organ trauma

• Fractures
 Side effects- sedation (CNS depression)

• GIT stasis (same receptors in GIT)

• Respiratory depression, HR drops (overdose)



  

Pain- Opioids

 Fentanyl: Very potent mu 
agonist

 IV use- titrate to effect, 
minimise side effects

 Great drug for maximal pain 
relief, minimal CNS depression, 
and minimal affect on appetite

 Mammals

 Methadone: Very potent mu 
agonist

 SQ or IM use- every 4-6 hours

 Full agonist, so overdose 
commonly leads to CNS 
depression, and loss of appetite

 Mammals. 

 Reptiles

 Birds- but need to dose up to 
hourly- practical?



  

Pain- Opioids

 Buprenorphine: potent non 
selective agonist/antagonist

 Partial agonist at Mu receptors- 
less effective, but also less side 
effects

 Antagonist at kappa and delta 
receptors

 IM or SQ, every 6-12 hours

 Mammals

 Reptiles- Dosing once to twice 
daily (slower metabolism)

 Butorphanol:  partial mu and 
kappa agonist/antagonist

 SQ or IM use- every 6-12 hours

 Agonist/antagonist- mixed 
effect- agonist at some types of 
opioid receptors, antagonist at 
others

 Birds- Kappa opioid receptors 
seem to predominate, making 
butorphanol likely more 
effective then other opioids



  

Pain- Opioids

 Tramadol: good pain relief

 Similar to opioids, but less 
analgesia

 S4- CAN be dispensed to 
carers

 Mild opioid to NSAID like effect

 Dose every 6-12 hours

 Oral or IM dosing

 Birds, Mammals- but 
uncertainty regarding efficacy 
(Species variation) 

 Codeine:  reasonable 
analgesia

 1/10 strength of methadone

 Oral- PAINSTOP (plus 
paracetamol) PRESCRIPTION

 “Step up” from Panadol alone, 
but not as strong as other 
opioid options

 Wildlife hospital can dispense 
codeine for specific animals….



  

Pain- NSAID's
 Moderate trauma- superficial wounds, and muscle trauma 

• Internal trauma (Multi-modal approach with opioids)

• Fractures (Multi-modal approach with opioids)
 Reducing inflammation reduces perception of pain and input to CNS

 Also antipyretic

 Inhibit COX enzymes (inflammatory mediators)

 NEVER USE CONCURRENTLY WITH STEROIDS

 Side effects due to unintentional effects of inhibiting COX 1- safer versions are 
coming!

• Renal damage

• GIT ulceration

• Decreased platelet function (Clotting)
 Slower onset of action then opioids (1 hour) but longer duration



  

Pain- NSAIDs

 Carprofen: reasonable pain 
relief

 IM, SQ or PO

 Using more frequently in 
marsupials due to questionable 
efficacy of meloxicam.... but NO 
data on efficacy of carprofen....

 Ensure animal hydrated and 
warm before use

 Meloxicam:  reasonable 
analgesia

 IM, SQ or PO

 Birds- Dose up to 1mg/kg BID

Versus mammals 0.1mg/kg SID!

 Pharmacological studies- 
limited effect in marsupials- 
koalas and possums

 Ensure animal hydrated and 
warm before use



  

Pain- Paracetamol

 Minor trauma- superficial bruising/grazes

• Stage down from stronger pain relief after 5-7 days
 Mode of action still not fully understood, but similar to NSAID's- treats 

inflammation, but very mild effects hence not classed as NSAID

 Safe and effective for long term use in marsupials

 TID → QID



  

Pain- Local Anaesthetic

 Primary use- multi-modal adjunct in surgery.

 Lidocaine, Bupivicaine

 Block nerve pathways, and transmission in nerve fibers

 Overdose →  seizures, heart arrhythmias, increased heart rate, heart 
attack



  

Pain and Shock

 Pain/ Nociception

– Anatomy and Physiology of "pain"

– Assessing pain in different species

– Consequences untreated

– Importance of analgesia and drug types

 Shock

– Classes of shock

– Shock- Clinical signs

– Life and death- importance of stabilization

– First steps to reduce mortality

– Treatment



  

Shock

 Inadequate cellular energy 
production

 Usually secondary to poor 
perfusion- low blood flow

 Decreased oxygen delivery to 
tissues- below consumption

 TYPES: 

• Hypovolemic

• Distributive

• Cardiogenic

• Metabolic

• Hypoxemic
https://commons.wikimedia.org/wiki/File:Feline-Leucosis.jpg



  

Shock

http://partnersah.vet.cornell.edu/content/moribund By Premeditated Chaos - Own work, original chart created by 
en:User:Panthro, CC0, https://commons.wikimedia.org/w/index.php?
curid=18229109



  

Shock- Hypovolemic

 Haemorrhage

 Severe dehydration

 Trauma

 Loss of other body fluids- 
Vomiting, diarrhoea, excess 
urination

 DROP in intravascular volume- 
blood volume insufficient to 
adequately perfuse all tissues 
and maintain oxygenation

http://www.slideshare.net/bethelhemberhanu/shock-
hypovolemic-septic-and-neurogenic



  

Shock- Distributive

 Sepsis

 Obstruction (clot)

 Anaphylaxis

 Loss of vascular 
tone/resistance- blood volume 
is NORMAL but vascular 
changes result in abnormal 
distribution

Bone et al. Chest, 1992: 101:1644; Wheeler and Bernard. N Engl J 
Med 1999; 340;207 at: http://vdilab.com/popup_page.php?id=49



  

Shock- Cardiogenic

 Congestive heart failure

 Cardiac arrhythmia

 Drug overdoses

 Blood volume normal, but loss 
of ability to pump adequately 
enough to circulate to all tissues

http://nursingcrib.com/critical-care-and-emergency-nursing/cardiogenic-shock/



  

Shock- Metabolic

 Hypoglycaemia

 Toxin

 Septic damage to cells

 Metabolic changes result in derangement of oxygen 
demands on body- unable to meet needs despite 
NORMAL circulation, blood volume



  

Shock- Hypoxemic

 Anaemia

 Pulmonary disease

 Some toxins

 Blood oxygen saturation drops and is not adequate to 
normal body demands. Heart and blood volume NORMAL, 
but not enough oxygen in blood



  

Shock- Diagnosis/Clinical Signs

 MOST WILDLIFE- HYPOVOLEMIC SHOCK- BLOOD LOSS, DEHYDRATION

 Low blood volume → compensation: body increases heart rate and 
constricts vessels to decrease intravascular space to try and normalise 
blood volume

 Early shock can be masked by compensatory mechanisms

• Slight increased CRT, HR, RR, decrease peripheral 
temperature.... NORMAL blood pressure

 Progression- decompensation

• POOR peripheral pulses, pale MM's, depression, blood 
pressure drops

 End stage- organ perfusion inadequate → organ failure, death



  

Shock- Diagnosis/Clinical Signs

 Mammals: Assess CRT, MM colour, Respiratory and heart rate

• Demeanour and pulses
 Birds: Challenging to save- Deterioration from compensated to 

decompensated shock often rapid

• Fluffed up/collapsed

 Reptiles: Quite resilient to shock- slower metabolism and reduced 
metabolic demands mean compensatory state usually prolonged

• Rarely results in death



  

Shock- Life and Death

The importance of stabilisation

 Reduced perfusion → insufficient oxygenation of cells

 Cell death follows, and ultimately organ failure.

 Body tries to prioritise blood flow to brain and heart 

 Other organs miss out, start to shut down

 Death



  

Shock- First steps to reduce mortality

 Importance of recognising 
shock to initiate rapid treatment 

 Assess clinical parameters

 Serious and life threatening

 Keep animal quiet, calm and 
minimise stress- Challenging

 HEAT

 DO NOT attempt to give oral 
fluids- reduced GIT perfusion 
means this will be ineffective

 Can give subcutaneous fluids if 
dehydration causative, but 
really need to get to vet ASAP 
for IVF

Photo: ©Robyn Stenner



  

Shock- Treatment

 VETERINARY ASSESSMENT STRONGLY ADVISED

 RAPID administration of large volumes of fluid- normalise Heart rate, blood 
pressure, pulse quality, and metabolic abnormalities

 Normalise blood volume → restore perfusion to organs and tissues → halt 
metabolic derangement

 Large catheter to allow rapid Fluid administration

 HIGH fluid rates (See this afternoon)  

 Consider use of hypertonic fluids (Pull extravascular fluids into circulatory system 
to prolong effect of IV fluids)

 Consider use of blood transfusions in excessive haemorrhage.…

 Oxygen

 Heat

 Surgery?



  

BREAK
LUNCH  30 minutes



  

Outline for Today

 First Aid in Wildlife

 Assessing normal, including recognising species variation

 Break 15 minutes

 Commitment to intensive patients

 Pain and Shock- why are they critical

 Break LUNCH 30min

 Wound management

 Break 15 minutes

 Administration of drugs

 Fluid therapy 

 Euthanasia



  

Wound Management

 Wounds: 

 Terminology: recognising wound types, and chronicity

 Wound healing steps

 Wildlife- To treat or not?

 Managing wounds appropriately in care

 Treatment options including drugs and dressings

 Infection and consequences

 Wound healing in different species



  

Wounds- Terminology

 Abrasion: superficial scrape/friction burn- scab and rapidly heal
Loss of epidermis only, or superficial dermis as well

 Contusion: Bruising/swelling- no external wound

 Incision: Cuts- clean edges, heal rapidly and well

 Laceration: Cuts- jagged edges, slower to heal, more scarring

 Puncture: Deep wound, with small entry point

 Burn: Friction, Cold, Chemical, Electric, or Heat causing damage to 
tissue- varying degrees based on severity of burn



  

Wounds- Terminology

CONTUSIONABRASION

Photos: ©Robyn Stenner



  

Wounds- Terminology

LACERATIONINCISION

http://www.quiz.biz/quizz-240135.html Photo: ©Robyn Stenner



  

Wounds- Terminology

BURNPUNCTURE

Photos: ©Robyn Stenner



  

Burns- Categories

First Degree

Epidermis only

Red and painful

Similar to superficial sunburn

Dry

Healing rapid- epithelium peels away

Epidermis= outer skin we see

Dermis= inner regenerative tissues

By The original uploader was K. Aainsqatsi at English Wikipedia(Original text: K. 
Aainsqatsi) - Transferred from en.wikipedia to Commons.(Original text: self-made), CC 
BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=2584650



  

Burns- Categories

Second Degree

 Partial thickness; Full epidermal burn, upper dermis 
affected

 Blisters
 Pink, painful, moist wound
 Healing with minimal scarring, 10-20 days

 Full Thickness; Full epidermal burn, and MOST of 
dermis affected

 Red or white, dry wound
 Reduced sensation
 Healing time prolonged-- up to 35 days



  

Burns- Categories

Third Degree

All layers of skin destroyed

Extend into subcutaneous tissues

Wound black/white and dry

Leathery texture

NO pain, and no blanching- nerves/blood 
supply burnt

Months to heal, grafting advised



  

Burns- Categories
 Fourth Degree

 Burn extends into muscle or down to 
bone.



  

Burns- Category?

Photo: ©Robyn Stenner
Photo: © Amber Gillett



  

Wounds- A note on Autotomy

 Natural ability in skinks to “drop 
tail”

 Distraction for predator- animal 
escapes

 Clean break in muscle, and 
between vertebrae

 Heals very rapidly (for a reptile!)

 NO need for antibiotics if clean

 Pain relief, wound 
management, time. 

 Avoid in care!

Photo: ©Robyn Stenner



  

Wound healing steps

 Inflammatory Phase : Injury → bleeding, contraction of blood vessels, 
clot.
Release of inflammatory mediators which begin healing

 Proliferative Phase: New skin cells and capillaries form.
Wound pink to purple red due to many small capillaries forming. 
Supply site with oxygen and healing cells.
Collagen proteins act as scaffold for new cells

 Remodelling Phase: 2-3 weeks post wound- collagen organises, tissue 
strengthens.  Wound starts to fade from pink

 Epithelialization Phase: Laying down of epithelial cells on top of 
granulation bed. 
Rapid in sutured wound (24-48 hours).
Open wound- up to 10 days due to prolonged inflammation. Scar 

formation if injury has extended into dermis and been left to heal open



  

Wound healing steps

By Jpbarrass - Own work, Public Domain, https://commons.wikimedia.org/w/index.php?curid=5808751



  

Wound healing steps
 These steps run concurrently.

 Poor wound management → get stuck in one of the phases, and slower overall healing

 IDEAL wound management= SUTURE

 Many wildlife wounds are old- immediate suturing not possible (infection, contamination)

 If suturing is not possible, DRESSINGS are essential

 Keep wound clean, encourage healing, analgesic role

https://upload.wikimedia.org/wikipedia/commons/a/a6/Wound_healing_phases.svg



  

Wounds- recognising chronicity

 “Golden window” for treatment < 6-8 hours

 Management in first 24 hours impacts of speed of healing, degree of 
scarring.

 Problem with wildlife- often we see chronic wounds

• Contaminated- vegetation/dirt

• Infected- bacterial burden >100,000 bacteria/g of tissue- 
overwhelms host ability to deal with

• Slower healing, more tissue damage and compromise

• Often unable to be sutured until infection resolved and 
dead tissue removed.... if at all (lack of healthy tissue to 
suture)



  

Wounds- recognising chronicity

CHRONICACUTE

Photos: ©Robyn Stenner



  

Wounds- Dressings

 IDEAL dressing

Remove dead tissue from site

Antibacterial

Reduce inflammation

Protect wound

Moist

Stimulate growth factor release

Absorb excess moisture

Analgesia

Keep wound warm

Allow for oxygenation at site

 NO dressing is perfect.....

https://www.dreamstime.com/royalty-free-stock-photo-
wounded-ted-image6668765



  

Factors affecting wound healing

 LOCAL factors- oxygen at wound site (required for cell replication)

• Temperature (“Best” temperature- 30 degrees Celsius

• Tension/movement- damage fragile cells

• Infection- wound can not heal if infection present
 ENDOGENOUS (PATIENT) factors- Patient state- overall health

• Poor nutrition, poor initial BCS, STRESS!!

• Other disease present that patient is fighting
 EXOGENOUS (OUTSIDE) factors- Drugs- Antibiotics, NSAIDs. other

• Note antiseptics (chlorhexidine, iodine) KILL fibroblasts 
essential to early healing.... Balance management of 
infection



  

Wounds in wildlife- To treat or not?

 Assess: extent of wounds- % of body affected

 Area of body affected- long term scarring- ROM affected? Eyes? 
Mouth?

• Possum dermatitis
 Time in care to heal- territorial species, short life span..... Suturing 

versus healing by secondary intention

• Kookaburra- barbed wire injury to wing
 Stress in care, intensive patients, adaptiveness to care?

• Swamp hen, 
 Other conditions present on admission

 Body reserves available to heal



  

Wounds in wildlife- To treat or not?

Photo: ©Robyn Stenner



  

Wounds in wildlife- To treat or not?

Photo: ©Robyn Stenner



  

Wounds in wildlife- To treat or not?

Photo: ©Amber Gillett



  

Wounds in wildlife- To treat or not?

Photos: ©Robyn Stenner



  

Wounds in wildlife- To treat or not?

Photos: ©Robyn Stenner



  

Managing wounds Appropriately

Carer Management versus Veterinary assessment

 SUPERFICIAL abrasions can be managed by carer

 Any wounds with deeper dermal involvement, or muscle damage- 
veterinary assessment under anaesthetic 

• Clean, and suture or dress wound as needed. 

• CHECK FOR OTHER WOUNDS

• X-rays to check for fractures

• Abdominal fluid analysis if concern for internal trauma

• Blood assessment for systemic infection if chronic 
wounds



  

Managing wounds Appropriately

Carer Management and First Aid

 All wounds MUST be clipped, cleaned, and flushed with saline- deep wounds will 
be painful and challenging to flush conscious and should always have 
veterinary assessment under anaesthetic for this.

 Remember- the sooner wounds are decontaminated, the less infection risk is 
present.

 Carer role with wounds is to

– Check over animal for any other wounds 

– Reduce contamination (gently flush with saline)

– Cover and protect (non adherent dressing)

– Get vet assessment ASAP (might not happen until next day if night time)

– Analgesia

 Emergency dressing- wound gel (solusite) NON adhesive dressing, and light 
dressing to hold in place



  

Managing wounds Appropriately

Carer Management

 Be careful with wounds like this 
which look superficial, but are 
over abdomen/chest..... 

 Examine whole 
animal/demeanour

 May need veterinary 
assessment

Photo: ©Robyn Stenner



  

Managing wounds Appropriately

Photo: ©Robyn Stenner



  

Managing wounds Appropriately

Veterinary assessment

 Removal of fur/feathers from a good margin around wound

 Thorough, DEEP cleaning and removing any dead (necrotic) tissue

 In Punctures this can mean OPENING up small puncture hole to assess 
underlying damage

 Copious flushing of entire wound with saline to remove contaminants

 Closure if wound healthy, otherwise dressings

 Dressings will require daily or every other day changes initially.  Once 
wound begins to heal/infection controlled this can drop to every 3-5 
days

 Provision of analgesia- OPIOIDS, NSAIDs

 Provision of antibiotics if needed



  

Wounds - Home care

 Under veterinary direction

 Assess twice daily- Bandage ok? In place, clean and dry

• Not too tight- distal limb warm, no swelling

• Smell/Discharge present?

• Painful?

• Bedding clean and dry to avoid wound contamination
 Sutures (if present) Clean and dry.

• No swelling or gaping

• No biting or pulling by patient

• No smell

• No pus or fluid leaking

Recheck with VET ASAP if any deterioration in wounds- infection can occur rapidly, 
and lead to fast deterioration of wound, even sepsis



  

Wounds - Treatment - Antibiotics

 Local antiseptic use can be 
sufficient in relatively acute/non 
contaminated and 
SUPERFICIAL wounds

 Most wildlife wounds will benefit 
from short course of antibiotics- 
vet will dispense at time of 
wound assessment

 Mainstay- Clavulox

 Other options- Cephalosporins 
are good skin option

 IV drugs- use in severe 
infection with systemic spread

http://www.accidental.com.au/betadine-antiseptic-liquid.html



  

Wounds - Treatment - Antibiotics

Clavulox

 Amoxycillin and Clavulanic Acid

 Good activity against gram 
negative and gram positive bacteria

 Well tolerated in most species

RTPossum, Koala- caution, Injectable 
ONLY

 GIT upset, resistance

 Usually 3-7 day treatment is 
enough with concurrent good 
wound management

Ceftazidime 

●         Cephalosporin

 VERY good spectrum 

 Primary use in reptiles (better spectrum 
against gram negatives then clavulox, 
and less complications then 
enrofloxacin)

 Consider use in mammals IV in severe 
wounds/infection

 GIT upset, resistance

 IV 3-5 day course usually sufficient- 
Ringtails- caution

 Reptiles- usually 2 week minimum, 
every 3 days



  

Wounds - Treatment - Antibiotics

Enrofloxacin

 Baytril- Fluoroquinolone

 Good cover, especially gram 
negatives

 Caution- IM use, risk muscle 
necrosis

 Dilute first

 Can use IV with penicillins for 
better gram negative cover

 Good drug in reptiles due to 
spectrum

 Overuse has lead to resistance

Gentamycin

 Aminoglycoside

 Very good cover, especially gram 
negatives

 Used primarily in severe systemic 
infections

 IV recommended with Fluid 
support- risk of kidney damage



  

Wounds – Treatment - Dressings

 PRIMARY layer is most important- contact with wound

 SECONDARY layer- bioband/softban- for padding, absorption, 
comfort and to hold primary layer in place

 TERTIARY layer- vetwrap or similar- aid in keeping dressing 
clean, dry and neat (Padding layers often “fluffy” so easily 
damaged by animal attention)

 Goal- provide perfect wound environment for healing, and 
minimise disruption at wound site

 Appropriate dressing depends on stage of wound



  

Wounds – Treatment - Dressings

 CONTAMINATED, chronic wounds

 Debridement and removal of dead tissue/infection

 Dry to dry or wet to dry dressings 

• Traumatic- pull off all adherent tissue when changed

• Do not use in wounds which are starting to heal 
(post inflammation)

• Painful to remove, and can result in excessive 
moisture of surrounding skin- maceration

• Frequent changes to monitor essential (daily)



  

Wounds – Treatment - Contaminated

Photo: ©Robyn Stenner



  

Wounds – Treatment - Dressings

 Wounds with early healing, but still some NECROTIC tissue

 Gentle debridement, desire moist environment for fragile fibroblasts

 Hydrogels; Intrasite/Aquaform/Solusite

• Large ability to absorb excess fluid at wound

• Rehydrate wound, results in dead tissue sloughing off

• OK to use at infected sites

• Gentle on wound- analgesia?

• Risks- reduced oxygen penetration- bacteria which like 
low oxygen environment can proliferate- hard to treat

• Need to wash off wound well at each change

• Use of highly absorbent foam such as Allevyn with 
hydrogels reduces excess moisture at site, promotes 
granulation and wicks necrotic tissue away



  

Wounds – Treatment – Early Healing

Photo: ©Robyn Stenner



  

Wounds – Treatment - Dressings

 INFECTED wounds, or BURNS- Antibacterial dressing 

 Silver sulfadiazine impregnated dressings

• Penetrate necrotic tissue (to a degree)

• Broad spectrum
 Medihoney

• Antibacterial- “dehydrates” bacteria

• Attracts cells which “clean up” bacteria/debris 
(macrophages)

• Decrease inflammation at site



  

Wounds – Treatment - Burn

Photo: ©Robyn Stenner



  

Wounds – Treatment - Dressings

 HEALTHY wounds with advancing GRANULATION

 NON adherent dressing, which will allow oxygen in, and wick away some excess 
moisture if needed

 Paraffin Gauze (Jelonet)

• Excess can delay epithelialization, but it can be useful to prevent 
drying at certain point of granulation- and act as scaffold

• Prevents oxygenation at wound- avoid during early stages of 
healing

 Melonin, Cutilin, Primapore

• Perforated polyurethane membranes

• Good for near healed wounds- Risk- damage tissue on removal- 
fragile, and cells start to grow through perforations

• Moisten with saline before gentle removal if “Stuck” to wound

• Does allow drying out- avoid in early healing phases



  

Wounds – Treatment - Dressings

 HEALTHY wounds with advancing GRANULATION

 Silicone Mesh

• Expensive, but very gentle on wound

• Does not stick to wound, but will adhere to surrounding healthy 
skin

• Forms tight mesh over wound- allows scaffold for epithelial cells 
to migrate over wound



  

Wounds – Treatment – Granulation

Photos: © Robyn StennerPhoto: ©Robyn Stenner



  

Wounds – Treatment - Dressings

 Vapour Permeable Films

• Tegaderm, Opsite

• Barrier, allow oxygen in but trap moisture of wound at site

• Avoids drying of wound

• Ensure no infection, and wound not heavily exudative
 Hydrocolloid dressings

• Cutinova Hydro, Tegasorb, Comfeel

• Polymers which release hydrogen peroxide- Gentle 
debridement

• Moist site

• Encourages granulation

• Requires frequent changes to remove gel and replace



  

Wounds - Treatment 
Emergency dressing

 Patient coming on overnight

 Dress for comfort, protection, 
and to reduce contamination 
until vet assessment possible

 Intrasite ( Hydrogel)

 Melonin (Non adhesive 
primary dressing)

 Softban/vetwrap (padding and 
cover)

http://www.woundcarehandbook.com/product/469/intrasite_gel
http://www.noraid.no/products/kompress-melolin-10x10cm-ikke-heftende
http://www.dugganvet.ie/productsvet/?tcp_product_category=sheep

http://www.woundcarehandbook.com/product/469/intrasite_gel
http://www.noraid.no/products/kompress-melolin-10x10cm-ikke-heftende
http://www.dugganvet.ie/productsvet/?tcp_product_category=sheep


  

Wounds- Infections and Consequences

 Infection can be life threatening

 Spread to blood- sepsis

 Halts wound healing

 Reverses wound healing- 
damage/necrosis to new tissue

 Infection MUST be controlled

 Dead tissue MUST be cut 
out...... Risk of loss of essential 
structures

 Fractures complicated by 
infection

 NEVER suture infected wound! Photo: ©Robyn Stenner



  

Wounds- Infections and Consequences

 Recommendation for infected wound

• Veterinary assessment ASAP

• Fracture involved- EUTHANASIA

• Major structures involved- resection of large parts of 
essential muscle or of nerves needed- EUTHANASIA

• Think about how the animal  moves

• Resection/damage to wing muscle in birds is more critical 
then leg in MOST species

• Extensive, deep infection- IV antibiotics for 3-5 days, and 
DAILY wound assessment, debridement

• What sort of dressing will be needed?

• Day by day reassessment and decision

• Pain relief during aggressive phase- opioids, tramadol, 
NSAID's, Local anaesthetic at bandage changes



  

Wounds- Species Differences

MAMMALS:

 Reasonably rapid healers

 Prone to infection

 Consider challenges of body shape and behaviour regarding bandages

 Sutures- advise subcutaneous to avoid self removal!

 Wound sutured- healing usually complete by 10-14 days

 Ensure supplemental protein for healing- Wombaroo High Protein 
Supplement

 Superior plane of nutrition is essential



  

Wounds- Species Differences

BIRDS:

 Extremely rapid healing

 Sutures can be fully healed in 5-7 days

 Skin very mobile- limited subcutaneous attachments.  Also very fragile.

• Suturing: need to ensure NO tension, but do have “extra 
skin” to pull up versus mammals

 Higher body temperature- better healing environment for wounds

 Less susceptible to infection versus mammals

 Challenging to bandage- feathers!

 Tolerant of bandages/sutures (exception- parrots)



  

Wounds- Species Differences

REPTILES:
 Extremely slow healing.... 

Ectothermic- rely on environmental temperature for body temperature

Very slow metabolism

 Sutures should be left in for a MINIMUM of 3 weeks

 Care suturing- scales make eversion of skin a problem- poor apposition → poor 
healing

• Advise horizontal mattress pattern/EVERTING pattern
 Able to survive and heal from extreme wounds, where mammal/bird would probably 

die!

 Ensure superior nutrition for healing

 MUST see successful shed post healing- especially in snakes (shed in entirety).  
Risk of retained shed if scarring severe



  

Wounds- Species Differences

By Olek Remesz (wiki-pl: Orem, commons: Orem) - Own work, CC BY-SA 
2.5-2.0-1.0, https://commons.wikimedia.org/w/index.php?curid=3265289

Horizontal Mattress SutureSimple Suture

http://www.mdpulp.com/2015/11/suturing-techniques-md-
pulp/suturing-techniques-md-pulp-2/



  

Short Break- 10-15minutes??



  

Outline for Today

 First Aid in Wildlife

 Assessing normal, including recognising species variation

 Break 15 minutes

 Commitment to intensive patients

 Pain and Shock- why are they critical

 Break LUNCH 30min

 Wound management

 Break 15 minutes

 Administration of drugs

 Fluid therapy 

 Euthanasia



  

Administration of Drugs

 Types of Drugs

 Basic Drug Calculations

 Principles of administration -Accurate use of syringes/needles

– Sterility
 Methods of Administration- IM, IV, SQ 

– PO, Topical, Inhalation



  

Types of Drugs used in Wildlife
 Analgesia: Discussed earlier- relief of pain, often multi-modal

 Sedative: CNS depression- Reduced mental activity. Useful adjunct in stressful 
wildlife to reduce self injury in care, myopathy in Macropods, facilitate “rest” during 
initial healing phase

 Anaesthetic: Loss of conciousness, with analgesia. Injection or inhalation

 Antibiotic: Inhibition of bacterial growth (reduction in replication, load and body 
immune system can fight infection)  OR Kills bacteria outright

 Antifungal: Kills fungal bodies, allows immune system to fight infection

 Anti-Parasitic: Kills parasites such as worms, ticks, mites, lice, fleas.  OR inhibits 
their reproductive cycle to prevent increasing load

 Anti-inflammatory: Mediates/decreases production of inflammatory mediators by 
body → reduced pain, fever, and swelling

 GIT supporting: Wide class of drugs to support GIT if diseased. Motility agents, 
analgesics, anti-inflammatories, antiseptics etc

 Euthanasia Drugs: Anaesthetic overdose drugs for euthanasia



  

Drug used in Wildlife

 Need some understanding of drugs used- discuss case with vet 

 Know what signs to look for of adverse effects

• Eg:NSAID's- risk of renal or GIT effects

• Decreased urination, vomiting, blood in faeces, 
decreased appetite, general “unwell appearance”

 Especially important in wildlife- HUGE variety in species, sizes, shapes, 
metabolic state.... VERY little pharmacological research/data into drug use 
in wildlife

 Many doses and dose frequencies based on extrapolation from domestic 
species, or just anecdotal use in wildlife.... “what has worked in the past”

 Be comfortable with route of administration, and drawing up dose required

 Understanding of dose calculations



  

Basic Drug Calculations

 MUST know WEIGHT OF ANIMAL

 MUST know DOSE REQUIRED FOR SPECIES

 MUST know DRUG CONCENTRATION 
(how much of the drug per ml or tablet) 

   Basic formula to reach volume required

Dose needed (ml) =

 Animal weight (kg) x Dose advised (mg/kg)
--------------------------------------------------

Drug concentration (mg/ml)



  

Basic Drug Calculations

 Clavulox for a mammal

Recommended dose 12.5mg/kg

 Noroclav tablets 50mg tablet

 Brushtail possum 2kg

 HOW MUCH??

Dose needed (tab) =

 Animal weight (kg) x Dose advised 
(mg/kg)

----------------------------------------------
----

Drug concentration (mg/tab)

Weight :2kg

Dose recommended: 
12.5mg/kg

Concentration: 50mg/tab

Dose =  2kg x 12.5mg/kg =  
25mg

25mg/ 50mg/tab

=    0.5 tablets 



  

Basic Drug Calculations

 Meloxicam for a bird

Recommended dose 1mg/kg

 Meloxicam: 5mg/ml Injection

 Bird: Scaley Breasted Lorikeet 
100g

 HOW MUCH??

Dose needed (ml) =

 Animal weight (kg) x Dose advised 
(mg/kg)

----------------------------------------------
----

Drug concentration (mg/ml)

Weight :100g = 0.100kg

Dose recommended: 1mg/kg

Concentration: 5mg/ml

Dose =  0.100kg x 1mg/kg =  
0.1mg

0.1mg/ 5mg/ml

=    0.02ml



  

Basic Drug Calculations

 TASK- Handout to do in your own time- answers at end of presentation

 Very important to calculate doses correctly and with confidence

 Double check if unsure, and ask vet to calculate if you are not confident

 Risks: overdose- side effects- can be life threatening 

– Under dose- drug does not work or does not last long enough in 
body

Consequences?  

Analgesia, antibiotics- severe!
 Pharmacology of doses we are using is already limited, so important to 

give accurate doses to maximize successful outcome



  

Principles of Administration

 Using needles and syringes : discuss 
methods here, but please have 
vets/experienced carers show you 
how to do it before trying :)

 Keep needle capped until ready to 
draw up, and then give medication

 Need sharps disposal bin for safe 
discarding of needles (milk bottle, 
similar sealable container OK SHORT 
term, but MUST go back to vet hospital 
for disposal).

 CARE not to stab yourself....

 Choose appropriate size needle and 
syringe for use

Photo: ©Wildcare Australia Inc



  

Principles of Administration

http://img2.tradeee.com/photo/50183817/Disposable
_Hypodermic_Needle_Sterile.jpg

https://commons.wikimedia.org/wiki/File:HypodermicNeedles.jpg



  

Needle size Choice

Type of Animals Needle Size

Tiny Animals
E.g. insectivorous bats, antechinus, small joeys 
< 100 grams

26g ½” or ¾” 
27g ½”

Small Animals
E.g.  small birds, gliders, baby possums, young flying 
foxes,  bandicoots 

25g ½” or 5/8” 

Medium Animals
E.g. magpies, kookaburras, skinks, dragons, adult 
possums, adult bandicoots, adult flying foxes, adult 
echidnas 

25g ½” or 5/8” 
23g ¾” 

Large Animals 
E.g. Older or adult macropod joeys, goannas, large 
snakes 

21g ¾” 

Picture © Wildcare



  

Principles of Administration

http://andersonvet.com/client-resources---handouts/diabetes-resources.html

http://www.cfamedical.com/cart.php?m=product_detail&p=1923



  

Principles of Administration

Sterile Dosing

 Essential to maintain sterility, especially with IV or IM use.

 Best practice with ALL medication preparation and administration

 NEVER TOUCH the needle port or the needle, or the end of the syringe! 

 Keep needle capped at all times- except when drawing up and injecting 
(OHS as well)

 Use alcohol swab- Sterilise port of fluids/medication bottle

– Sterilise/wipe site of injection on animal
 Ensure animal adequately restrained to eliminate having to inject 

multiple times (welfare/comfort of animal too!)



  

Principles of Administration

http://www.rxlist.com/novolin-r-drug/medication-guide.htm
http://www.rxlist.com/novolin-r-drug/medication-guide.htm
http://www.steroidsources.net/how-to-inject-steroids/

http://www.rxlist.com/novolin-r-drug/medication-guide.htm
http://www.rxlist.com/novolin-r-drug/medication-guide.htm
http://www.steroidsources.net/how-to-inject-steroids/


  

Principles of Administration

Drawing up Medication
 Check expiry date on bag/bottle.  ALL medication will have date of expiry. Fluid 

bags should be dated when opened and discarded after two weeks

 Check bag/bottle for contaminants/abnormalities

– Refrigeration needed? Done?

 Gently invert/shake medication as appropriate

 Choose appropriate syringe size for dose

 Choose appropriate needle size for animal/injection site

 STERILITY

 Draw up required dose- be sure to eliminate air from syringe/needle

 Dilute drug with water for injection AS NEEDED



  

Principles of Administration

https://commons.wikimedia.org/wiki/File:1ml_vector_syringe_nought_point1ml.svg

https://commons.wikimedia.org/wiki/File:3ml_vector_syringe_1ml.svg

https://commons.wikimedia.org/wiki/File:5ml_vector_syringe_0point6ml.svg

https://commons.wikimedia.org/wiki/File:10ml_vector_syringe_3ml.svg



  

Methods of Administration

 TOPICAL: Superficial wounds or infections, manageable with topical treatment 
only- OR in conjunction with systemic use.  Includes eye and ear drops/creams

 INHALATION: Nebulization- used to increase antibiotic penetration in lung 
infections, or for drugs to aid respiratory disease alleviation (asthma etc)

 PO: Oral- Common, easy route for many medications. Care using oral 
antibiotics in many mammals.  Good route for fluids in mild dehydration

 SQ: Subcutaneous – Fluid administration in moderate dehydration, 
administration of many medications- just under the skin- no penetration of 
muscle or body wall

 IM: Intramuscular – Medication given into large muscle belly- rapid 
administration into blood stream

 IV: Intravenous – Fluid administration in advanced dehydration, administration of 
medications requiring rapid and wide distribution around the body several times 
daily

 INTRADERMAL: (some vaccines- not really used in wildlife much)



  

Methods of Administration

http://intramuscularinjectionsim.blogspot.com.au/2011/05/intramuscular-injection-sites.html



  

Oral Administration

 Easy

 Safe (Relatively)

 Can medicate in food without having to restrain patient if good appetite

– Ensure does ingest full dose

 Others will take cautiously from syringe/spoon without restraint

 Species to be careful in:  Koalas/Ringtails- Antibiotics

• Snakes- Challenging- IM/SQ preferred

• Birds- KNOW YOUR ANATOMY. Tracheal entrance close to 
front of mouth, and introducing medication into trachea is easy to 
do.... Visualise first, and ensure syringe far enough back

 Not an option in animals which are sedated, too sick to swallow, or have severe 
head injuries

 Consider impact of restraint in injured animals



  

Oral Administration

Photos: ©Robyn Stenner



  

Topical Administration

 Easy

 Safe 

 Some species may not tolerate- 
possums often groom off topical 
treatments

 Care in birds with oily preparations- 
feather oiling

 May need to consider dressing to 
protect topical medication

Photo: © Wildcare Australia Inc



  

Subcutaneous Administration
 Easy in mammals once you practice

• Tough skin in most species takes getting used to

• Care in bandicoots- fragile easily torn skin yet tough to penetrate!

 Birds- skin fragile so more challenging

 Reptiles- aim to go between two scales, and direct needle cranially (opposite 
direction to scales)

 Safe (Relatively)

 RESTRAIN animal suitably for species and injuries present

 Raise fold of skin at site of injection, swab skin generously

 Insert needle into skin- horizontal to body.

 Withdraw syringe plunger to ensure no blood vessel hit, and you haven't gone through skin! 
(air will draw back into syringe if so)

 Inject slowly, ensuring patient does not move

 Gently massage site of injection to disperse drug away from injection site



  

Subcutaneous Administration

Photo: © Wildcare Australia Inc
Photo:© Newcastle University 
http://www.procedureswithcare.org.uk/subcutaneous-injection-in-the-mouse/



  

Subcutaneous Administration

Pictures: © Wildcare Australia Inc

BIRDS REPTILES

Outside of upper 
leg area

Featherless track at 
the back of the 
neck/shoulders

Loose skin on either side
 of the spine



  

Subcutaneous Administration
 Generally safe to give SQ fluids wherever you find enough skin, as long as 

you STAY subcutaneous.

 Generally avoid areas over thorax- (thin muscle layer between SQ space 
and chest cavity)

 Give fluids over 2-4 sites

 Skin is “stretchy” so you will see a lump forming, but do not want this lump 
to become too firm, or large- Uncomfortable

 Can gently massage fluid lump to encourage fluid to spread out under skin 



  

Intramuscular Administration
 More challenging

 Some pain on injection common

 Choose LARGE muscle bellies

• Quadriceps (front of thigh) Dorsal Lumbar (either side of spine, 
just in front of pelvis) Triceps (behind humerus), epaxial (next to 
spine)

• Pectorals in birds
 AVOID pectorals/wing associated muscles in bats- especially microbats (risk of 

muscle scarring)

 AVOID CAUDAL to femur in all species- sciatic nerve.....

 JURY still out on use of Hind leg muscles in reptiles (renal portal circulation)

 AVOID tail in species of reptile that can drop their tail!!



  

Intramuscular Administration

 Direct needle at 45-90 degree angle to 
skin, ensuring deep muscle 
penetration

 Care- birds- too deep hit keel 
especially small birds

 Always retract plunger before injecting- 
if blood appears, redirect needle

 Massage to aid dispersal of drug from 
injection site

 Minimize struggle/muscle damage 
from needle!

 Most of the time drugs dispensed to 
carers will be oral formulation where 
possible. https://en.wikivet.net/Snake_Injection



  

Intramuscular Administration

 http://lafeber.com/vet/intramuscular-injections-in-birds/
Photo: ©Robyn Stenner

http://lafeber.com/vet/intramuscular-injections-in-birds/


  

Intravenous Administration
 Generally hospitalised patients- Vet places 

IV catheter- safe to give medications

 Most animals sick enough to require IV 
medication remain in hospital for veterinary 
observation/management

 SOME cases may be sent to carer- IV 
catheter in place for administration 

 IV catheter: Non irritant flexible tube taped 
into peripheral vessel to allow ongoing fluid 
or drug administration

 Marsupials: Cephalic vein, saphenous vein, 
Tail vein

 Birds: Cutaneous Ulnar Vein, Medial 
metatarsal vein, intra osseous catheter

 Reptile: Challenging due to skin and vessel 
anatomy- cut down and jugular catheter 
placement

https://www.youtube.com/watch?v=r7drVOoAw4I



  

Intravenous Administration

 Catheter care: Twice daily check catheter in 
place, and not leaking, or showing swelling.

 Leakage- bandage or surrounding skin wet, 
OR fluid leaking under skin around vessel- 
swelling above catheter.

 Ensure bandage and tape dry and clean- 
HIGH risk of infection/irritation of vessel if 
site contaminated.

http://bluepearlvet.com/locations/kansas/kansas-veterinary-
community/kansas-newsletters/2014-summer/

Photo: ©Robyn Stenner



  

Fluid Therapy

 Why give fluids?

 Administering fluids

 Administration routes of fluids-  Oral, SQ, IV/IO, IP,  

– Hypoglycaemia 
 Types of fluids and how much to give



  

Why Give Fluids

 Wildlife coming into care- usually 
very ill or injured if we can catch 
them!

 Fluid support for :

• DEHYDRATION

• SHOCK

• SURGERY

• INAPPETANCE 
IN CARE

 Most wildlife benefit from SOME 
fluids- Oral or SQ.  

 Severe compromise- recovery 
more likely and rapid with IV fluids Photo: © Amber Gillett



  

Why Give Fluids

 DEHYDRATION

Diarrhoea

Vomiting

Disease- Kidneys

Anorexia/inadequate water intake 
prior to admission

 Correction of dehydration 
essential- life saving, demeanour 
improves, appetite improves

 Support for 24-48 hours usually 
enough

© Wildlife Mountain at: http://www.wildlifemountain.com/Phoenix.html



  

Why Give Fluids

 SHOCK

Haemorrhage

Severe dehydration (>7%)

Infection

 As discussed this morning- 
circulatory collapse will result in 
death

 Need to support circulatory system 
and correct cause of shock

https://au.pinterest.com/pin/337910778263046946/



  

Why Give Fluids

 SURGERY

Stabilisation of patient before 
surgery essential

 Anaesthetic drugs- compromise 
cardiac and respiratory systems

 Fluid support to maintain good 
circulation and pulses

 Reduce strain on body, and risk of 
cardiac arrest

 Reduce risk of kidney or liver 
damage processing drugs used

By 807MDSC - 
http://www.flickr.com/photos/807thpao/6020019016/, CC 
BY 2.0, https://commons.wikimedia.org/w/index.php?
curid=17433126



  

Why Give Fluids

 INAPPETANCE IN CARE

Fear or illness can make initial 
days/weeks in care challenging 
to ensure patient 
eating/drinking enough

 Monitor hydration and body weight 
very closely in all new patients

 SQ fluids to “boost” and support 
patient as needed until eating well

 Especially in joeys/baby animals

http://bluepearlvet.com/locations/minnesota/minnesota-veterinary-
community/minnesota-newsletters/2015-spring/



  

Fluid use- DANGERS

  SQ fluids- Accidental injection into abdomen/chest- damage to internal 
organs, or death by “drowning”!

 IV fluids- Too much too quickly- fluid will redistribute to lungs- death

 Animal unable to urinate (spinal trauma)- Bladder damage or rupture

 Head trauma- easy to “overload” these cases- increased fluid build up in 
brain, and deterioration of neurological condition

 Ensure animal is not COLD before giving oral fluids (will be unable to 
absorb) or SQ fluids (absorption compromised)

 Ensure animal can swallow and is able to lift head/respond to stimuli before 
giving oral fluids



  

Fluid use- HEAT

 Ensure animal warm enough prior to fluids, 
but don't overheat (→ worsens dehydration)

 If animal freezing cold on admission, but 
BAR, then warm up BEFORE giving any 
fluids.

 NON responsive/dull- consider 
hypoglycaemia- rub a little glucose/honey 
on gums to counter this  (especially joeys)

 Warm up for 30min to an hour and reassess 
regularly.

 Once within appropriate temperature range 
for species →  Fluids  (oral or SQ)

 Fluids can be given immediately IF 
appropriately warmed

Preferred temperatures

Birds:  38 - 40°C

Reptiles: 30 - 32°C

Marsupials: 36 - 38°C

Amphibians: 26°C

Mammals: 37.5°C

Monotremes: 28°C



  

Administering Fluids- ORAL

  Water, lectade or other electrolyte containing solution, glucose

 Oral by bowl, syringe, crop needle/feeding tube

 Mild Dehydration. NOT appropriate for advanced dehydration or shock

 Also “assisted” fluid intake if not taking enough voluntarily

 Aim: 5-10% body weight over 12-24 hours, regular reassessment

 Animal MUST be alert and strong enough to swallow normally



  

Administering Fluids- SUBCUTANEOUS

  Maintain sterility, as for medicating by SQ as discussed earlier

 Safe and effective in weak animals, unable to swallow, mild dehydration

 NOT suitable for shock or severe dehydration

 Life saving, as cases of mild dehydration are likely to continue to 
deteriorate - oral fluids by this stage are not enough, oral absorption is 
compromised ( body responding to dehydration)

 Limited by volume able to give at one time, and slow absorption rate

 Can be stressful, and can cause skin damage if over used

 Appropriate fluids : Saline (0.9% NaCl) Hartmanns solution, Saline 0.45% 
with 2.5% glucose

 INAPPROPRIATE fluids: Hypertonic solutions, Preparations with glucose 
>2.5%



  

Administering Fluids- INTRAVENOUS

  Maintain sterility, as for medicating by IV as discussed earlier

 Likely to be via catheter if discharged from vet

 MUST monitor and maintain catheter patency, sterility and cleanliness

 Rapid administration of large volumes makes IV fluid use essential in 
decompensated shock, or severe dehydration (life threatening)

 Side effects- phlebitis, bacteremia, thrombosis- usually due to poor 
catheter care, BUT can occur in severely compromised animals regardless 
of care

 Risk of over hydration can not be understated

 Risk of animal pulling IV catheter out is present



  

Administering Fluids- OTHER

  INTRAOSSEOUS: primarily used in avian species

• Catheter placed in distal ulna, or proximal tibiotarsus 

• Blood supply of bones means IV fluids reasonably rapidly 
absorbed

 INTRAPERITONEAL:Sterility essential- fluids injected into abdominal cavity

• NOT APPROPRIATE FOR BIRDS- air sacs- will drown them

• Very rapid absorption of fluids in compromised patient where IV 
access not possible (e.g. in very small patients)

• HIGH risk - infection, puncture of abdominal organs

• Not effective if fluid filled abdomen- ascites, peritonitis

• Limited effectiveness in shock patients- blood volume 
decreased, peritoneal absorption compromised and too slow.



  

Administering Fluids- HYPOGLYCEMIA

  Primarily in milk reliant joeys off mother for too long

 Also in starved adults (entrapment) though less common 

 Septic animals

Life threatening

➢ Lethargy/weakness, stumbling/falling, 
Seizures/convulsions, Dull/unconscious, DEATH

 Treatment : veterinary attention- IV 50% glucose administration
-Full assessment- isolate cause of low glucose

 EMERGENCY first aid can save life and allow transport to veterinarian

 START active warming (if needed- common to have concurrent hypothermia)

 SMALL volume of glucose or honey- rub on gums, and if animal ABLE to lap and 
swallow use syringe and catheter to slowly offer small amount

 Rapid recovery after even just small volume of glucose, but veterinary treatment still 
required



  

Administering Fluids- TYPES of Fluids

Type of Fluid Constituents Common Uses

Hartmann's * Na+, Cl-, potassium and 
calcium, lactate

Diarrhoea
Correction of metabolic acidosis

0.9% sodium chloride * Na+. Cl- Correction of metabolic acidosis
Urinary tract obstruction 

0.45% sodium chloride & 
2.5% glucose *

Na+. Cl-, glucose Dehydration 

5% glucose Glucose Water loss

0.18% sodium chloride and 
4% glucose 

Small amounts of Na+, Cl- 
and 4% glucose

Water loss
Myopathy 

Hypertonic Solution
3% OR 7% NaCl 

High levels of Na+ and Cl- Severe haemorrhage
Hypovolaemia 
PULL fluids from cells/extravascular 
space into blood system

Table: © Wildcare Australia Inc



  

Fluids- HOW MUCH?

 ALL wildlife coming into care will have some degree of dehydration

 Calculate: Fluids require for ongoing maintenance needs (daily intake)  
Fluids required to replace deficit (percentage dehydration)

TOTAL NEEDED: Maintenance + Deficit

 MAINTENANCE needs 

Mammal: 5-8% body weight per day: 3ml/kg/hour

Bird: 5% body weight per day : 2.1ml/kg/hour

Reptile: 1-3% body weight per day: 0.4-1.25ml/kg/hour

So for MAINTENANCE (daily needs for every animal) multiply the ml/kg/hour dose, 
by the weight of your animal, then multiply by 24 (hours)

Eg: 1kg possum- daily Maintenance needs = 1kg x 3ml/kg/hour x 24 = 72ml



  

Fluids- HOW MUCH?

 Example: 1kg possum, 7% dehydrated

 MAINTENANCE needs: In 24 hours will need 72ml

(1kg x 3ml/kg/hour x 24 hours)

       DEFICIT needs:  7% dehydrated     (7% of 1kg= 1000mg x 0.07)

                                Replace 70ml deficit                            

TOTAL NEEDED: Maintenance + Deficit = 142ml

GIVE 142ml over 24 hours → SQ boluses 71ml BID OR 50ml TID
→ IV rate 6ml/hour

Most of the time you will try to give this volume over 36-48 hours.



  

Fluids- HOW MUCH?

Case:

5kg koala 

Hit by car yesterday

Body condition 5/10

She is 3% dehydrated.

What volume of fluids would be advised

– For maintenance?  

– To replace the deficit?

– Total in 24 hours?

Photo: ©Robyn Stenner



  

Euthanasia

 Making the decision to Euthanase

 Acceptable Methods- Trauma

– Injection
 Species differences

 Confirming Death



  

Euthanasia- Making the decision
 Role of Euthanasia in Wildlife Rehabilitation

• Unviable, non releasable, welfare concern, some diseases

• Varies species to species
 Macropod: Especially adults- need to be realistic due to myopathy risk, housing 

needs in care, prognosis for recovery..... 

 Koala: Adapt well to care, able to do a lot more with them, cope long term. All 
should have wildlife veterinarian assessment before euthanasia decided on

 Possum: Reasonably tolerant of care, need to consider territoriality and release 
prospects.... Dermatitis in brushtails

 Reptile: Very vigorous, and with correct treatment will recover from many injuries. 
Emaciated individuals, visual compromise, or spinal fractures- consider euthanasia

 Birds: Emaciated birds- poor chance of prognosis. Remember high stress lifestyle, 
flight  MUST be perfect.....  Beak and Feather parrots- IMMEDIATE Euthanasia- 
risk to population and recurrence in individual do NOT make these viable for 
rehabilitation



  

Immediate Euthanasia

Macropods: Adults

Fractures of any kind

Head trauma: neurological dysfunction

Emaciated

Oral Necrobacillosis

Inability to rise and move away

History/signs of myopathy

Macropods: Joeys

Fractures near joints in hindlimbs

Multiple fractured limbs

Open fractures

Severe bruising to head/face

Extensive bruising to body. (pinkies)

Severe trauma to eye(s)

Unviable joeys

Signs of myopathy



  

Immediate Euthanasia

Koala:

All koalas should have a veterinary 
assessment prior to euthanasia.  
However, may not always be practical. 
Euthanasia is acceptable if the carer is 
confident at assessing:

Body Condition Score of 1 or 2 out of 10

Agonal breathing, blue mucous 
membranes, arching/struggling to 
breathe

Multiple fractures to jaw

Multiple fractures to multiple limbs.

Visible and clear spinal fracture

Excessive, intractable pain- crying when 
touched, inappetent, clear distress

Platypus or Echidna

Veterinary assessment indicated unless 

- Severe respiratory difficulty

- Severe Pain

- Moribund

AND veterinary attention not immediately 
available



  

Immediate Euthanasia
Possum:

Agonal breathing, dilated pupils and blue mucous membranes

Multiple limb fractures

Severe facial trauma with fractured jaw- EXCEPT mandibular symphyseal fracture.

Emaciated with no obvious cause- healing fracture, burns, other injury which should 
have veterinary assessment prior to Euthanasia decision.

Dermatitis- Vital sensory organs affected, or ability to achieve full range of motion with 
limbs is affected. Extensive or full thickness lesions.  Concurrent emaciation or poor 
fur quality in adult.  

Joeys: 

Emaciated, or freezing cold pinky joeys: LOW chance of long term survival. 
Rehabilitation needs must be weighted against the time and resource limitations in 
the carer network at that time.  Furred individuals presenting hypothermic or 
emaciated have a better chance of survival long term.

Non Viable joeys



  

Immediate Euthanasia

Reptile:

Reptiles are surprisingly vigorous, and 
many injuries can be treated.   
Immediate euthanasia can be 
considered if:

Emaciation with no evident cause, and 
animal is flat/moribund.

Clear fracture to spine with no use past 
fracture site

Severe damage to eyes

Necrotic/old wounds penetrating coelom, 
or with internal organs protruding.  
Note, fresh wounds such as these 
have a good chance of successful 
rehabilitation with good veterinary 
management.

Bird:

Emaciation- body score less then 5/10 
(2/5)

Fractures to wing near to joint

Open fractures with bone exposure

Fractures to more then one limb

Barbed wire trauma with extensive tearing 
to wing, especially patagium.

Severe eye trauma in hunting birds

Psittacine Beak and Feather Virus

Severe Pox virus infection



  

Euthanasia- Making the decision

 Any case warranting “Immediate Euthanasia” consider

– Find nearest vet and ask them to do it for you- be confident in your 
assessment and discuss WHY with them if there is resistance

– If in doubt/needing support- phone more experienced carer to discuss 
case

– DON'T just “wait and see tomorrow”.... if things look bad enough you are 
considering need for euthanasia, then consider welfare/pain.  ASAP



  

Euthanasia- Methods

 Acceptable methods of Euthanasia

 IV barbituate, trauma, cervical dislocation, CO2
 Unacceptable methods of Euthanasia

– Exanguination, Crushing, Suffocation, Freezing
 ''Euthanasia” Means “good death”

– Rapid loss of conciousness, and death.

– Minimal destress, discomfort or pain
 Handling and treatment PRIOR to the act of euthanasia is included 

in “Good Death” definition.....



  

IV BARBITUATE

 Lethabarb

– Sodium Pentobarbital

– Restricted to veterinary access, and some special circumstances

– MUST be kept locked, and use recorded

– Anaesthetic overdose- stops heart, and breathing → rapid brain 
death

– Extremely alkaline- irritant if injected outside of vessel- PAIN

– MUST ensure injection in vein

– OR be anaesthetised fully → IV, Intracardiac, Intrahepatic, 
Intraperitoneal use

– THERE IS NO EXCUSE FOR GIVING LETHOBARB 'INTRA-
ANIMAL' WHEN CONCIOUS 



  

 TRAUMA
 GOAL: destruction of brain

– You must be steadfast in your application of trauma

• Shooting

•     Blunt Force (Flicking/Clubbing)

• Cervical Dislocation

– It is not nice to do! But needs to be done efficiently

– Immediate loss of controlled movement, palpebral and corneal 
reflexes

– Some involuntary kicking/flapping can persist

– Breathing stops almost immediately

– Heart ceases within 3 minutes

– PITHING immediately after trauma advised.



  

TRAUMA- SHOOTING

● LARGE ANIMALS (macropods 
birds)

●  Requires training/ firearm 
license

● Rifle preferred
● Brain destroyed
● May require follow up 

pithing or 
exsanguination

● Area BETWEEN eyes 
=Sinuses. BRAIN 
generally dorsal and 
caudal.



  

TRAUMA- SHOOTING



  

TRAUMA- BLUNT FORCE 

CLUBBING/FLICKING-  A blow to the head 

Acceptable in small or young animals with a soft skull (joeys, birds, 
amphibians.  Reptiles- but more challenging).

A single, sharp blow should be delivered to the central skull bones. 

Use of a hard and heavy, blunt instrument (e.g. metal pipe, wooden club etc.). 

Forceful sharp impact of the back of the head on the edge of a hard 
object.May only stun -> immediately followed by a second method that 
ensures death (e.g. exsanguination, cervical dislocation, pithing).



  

CERVICAL DISLOCATION
● Small animals, easily handled eg small to 

medium sized birds (<3kg), rodents/ 
rabbits (weighing <1 kg).

● MUSCLY NECK makes FAILURE more likely 
(eg possum)

● Must be confident to ensure that loss of 
consciousness is rapidly induced.

● This method involves separation of the skull 
and the brain from the spinal cord 

● Pressure applied posterior to the base of the 
skull.  This damages the brain stem – 
which controls respiration and heart 
activity.

● There may be a period of up to 20 seconds 
of ongoing consciousness

● Violent muscular contraction can occur after 
cervical dislocation.



  

CERVICAL DISLOCATION



  

PITHING

● ADJUNCT to above methods if 
death not achieved

● Destroy the brain stem

● Animal MUST BE 
UNCONSCIOUS first

● FLEX neck

● Find soft spot at base of skull/ 
union to spine

● Sharp scalpel in and upwards

● Recommend especially for all 
reptiles prior to freezer



  

CARBON DIOXIDE
● Animals up to 3kg (mostly birds)

● Compressed gas (food, medical or industrial grade) 
 via a pressure reducing valve into deep 
container with lid.

● Animal exposed to 70% CO2 rapidly lose 
consciousness due to narcotic effect of the high 
intake of CO2 on the brain.

● Young/ pinkies- require 100% CO2 as more 
resistance to hypercarbia

●  Death is caused by direct depression of CNS. 

● PROBLEM- 100% CO2 can cause severe 
dyspnoea (difficulty in breathing) and distress in 
conscious adult animals.

● A constant level of CO2 should be maintained for at 
least 3 minutes and anaesthesia will occur 
within 60 seconds.



  

Euthanasia- Species Differences

 Mammals and Birds- Similar reaction to death/loss of oxygenation to brain

– Cessation of heart for 1 minute usually confirms death

 Reptiles- Can survive oxygen starvation to brain for hours

– Always check heart is stopped after euthanasia

– Put body aside- NOT in freezer, and reconfirm heart still stopped 
in 30 minutes, then in 60 minutes

– Check corneal, palpebral reflexes, jaw tone, mm colour

– No breathing, no heart beat

– Maintain on heat for at least 60min before considering placing 
body in freezer.  

– If uncertain continue monitoring for as long as necessary to be 
certain of death



  

Recommended approaches if 
veterinary help not available

● Amphibian: Stun, then decapitate.

● Macropod: Shoot- SIDE PREFERRED in ADULTS- FRONTAL bones 
tough to penetrate. 

● Large bird: Shoot  

● Small/Medium Bird: cervical dislocation. CO2

● Possum: Shoot, blunt force trauma, CO2

● Reptile: Blunt trauma- SHARP BLOW JUST BEHIND SKULL.  
Followed by decapitation and pithing.



  

Euthanasia- Confirming Death

 Heart has stopped- Stethascope versus doppler (reptiles) or palpation

 No breathing

 No palpebral reflex

 No corneal reflex

 Dilated, fixed pupils

 No jaw tone

 No movement

 Mucous membranes become pale, and then white (some with blue tinge)

 Body begins to cool down if left out

 ALWAYS check the heart



  

Euthanasia

  Remember goal of wildlife 
rehabilitation is ALWAYS the 
release of a fit, healthy animal 
back to the wild, which will survive 
and breed

  Although Euthanasia is a sad part 
of being in wildlife care, it is very 
important to be comfortable with 
making the correct decision for the 
animal..... and recognising the 
important part euthanasia plays in 
welfare goals

 Trauma versus disease

Photos: ©Robyn Stenner



  

TASK: Think back to your case.  

Do you recognise and Pain, shock, or types of wounds in the 
animal? 

Would you do anything differently next time?



  

Thanks 

Thanks to everyone for your attention, dedication 
and care.

Thanks to all photographers who contributed

Thanks to SANTOS for sponsoring today

Thanks to REX AIRLINES for sponsoring transport 
for me.

Thanks to the Maranoa Wildlife Caring and 
Education Centre for organising this workshop.  
Special thanks to Meryl and Courtney who have 
liaised with me over the last TWO YEARS to 
make it happen!

Photo: ©Robyn Stenner



  

ANSWERS to drug questions 
Happy to clarify if you are not sure 

1  1ml  

2  0.42ml  

3  0.003ml  (Dilution required)

4  0.07ml 

5  0.02ml  (rounded up from 0.0142)

6  2ml  

7  0.2ml  

8  0.0008ml  (Dilution required)
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