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Trauma

A lnjury sustained by an external force
A Polytrauma = >1 body system affected
A Mechanism of trauma:

Blunt Penetrating

Both



Initlal Assessment

A Management challenges:

A Rapid intervention required
A Presentations varied, dramatic and confronting

A Numerous injuries

How do we know where to start?




Initial Assessment

Triage
ACNASNIT Wiz az2NIlQ EMERGENCY =

A Prioritisationof patient care based on:
A illness and injury,
A severity of disease,
A prognosis and

TRIAGE NURSE
Being the worst
makes you first.

A available resources

A Treat the most life threatening problem first




Initial Database

1. Major Body Systems Assessment (MBSA)

A Cardiovascular (Perfusion)
A Respiratory
A Neurological

2. Packed Cell Volume/Total Solids (PCV/ITS)
3. Venous Blood Gas, Metabolite, Electrolyte Analysis
4. Point of Care Ultrasound (POCUS)

5. Accession Scoring

A Animal Trauma Triage Score (ATTS)
A Modified Glasgow Coma Scale (MGCS)



Initial Database: MBSA

Neurological

AMentation

A Consciousness

ACranial Nerve assessment

AAmbulation status
A Positioning
A52yQd | 28484834 oAt AGS

APain




Initial Database: MBSA

Respiratory
APresence of breathing
A Airway patency

ACharacter of breathing
A Dyspnoea
A Cyanosis

A Paradoxical movements



Initial Database: MBSA

In any pat
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Initial Database: MBSA

Cardiovascular

APerfusion parameters:
1. Mentation
Mucous membraneolour
Heart Rate
Capillary Refill Time

Peripheral pulse quality

S T

Peripheral temperature




Initial Database: MBSA

Shock

Alnadequate cellular energy production
AOxygen consumption (VO2) exceeds delivery (DO2)

: j : : O Adapted T DeFrancesco 2018

Normal Hypovolaemic  Distributive Obstructive Cardiogenic
shock shock shock shock
Volume failure Circuit failure Pump obstuction Pump failure

Haemorrhage Pneumothorax




Initial Database: PCV/TS

AA PCV without its TS is useless!

Total Solids
Haemorrhage Hypovolaemic Decreased
Haemolysis
Decreased production Euvolaemic Normal

Normal Hypovolaemic Euvolaemic
anaemia anaemia



Initial Database: Venous Blood Gas Analysis

Acidaemia

A Lethal triad: Acidosis, hypothermia,

coagulopathy

Dysglycaemias

A Correct hypoglycaemia
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Initial Database: POCUS

A Abdomen AND Thorax

Splenorenal

f/é@\/
Diaphragmaticohepatic

Hepatorenal

A 33% emergency presentations (and 75% unstable patients) have a cavitary effusiomay 2016)



Initial Database: POCUS

A Abdominal Fluid Score (AFS)

A Abdominal Fluid Score = (number sites where fluid detected)/4

A Dogs:
A higher AFS have lower PCV/TS, and pulse oximetry
A higher initial heart rate, ALT, lactate
A positive AFS: more likely to require blood transfusions
A Cats:
A Positive AFS had lower TS but similar PCVs
A Positive AFS more likely to require blood transfusions

A Positive AFS have higher ATTS and mortality




Initial Database: POCUS
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Pleural effusion Pulmonary B lines Glide sign

A Haemothorax A Suggests pulmonary contusions A Excludes pneumothorax




Initial Assessment: Accession Scoring

Validated scoring systems in dogs and cats:
A Animal Trauma Triage (ATT) Score

A Modified Glasgow Coma Score (MGCS)




Accession Scoring: ATT

A Predictive of mortality in dogs and cats

A Dogs:
A Each 1 point increase ATT sce07 x increased mortality odds (Ash 2018)

A Cats
A Feline bite wounds (Tinsley 2023):
A Each point increase ATT scaré&.78 x increased mortality odds
A ATT 5c¢significantly decreased survival

A High rise syndromeQiroFPiner2022):
A ATT cut-off 6.0 - 75% sensitivity, 90% specificity for non -survival
A ATTcut-off 10 - 25% sensitivity, 100% specificity for non -survival.



Accession Scoring: ATT

|Assessment Parameter | Score |

MM pink/moist CRT 2sec T37.8C, strong/bounding femoral pulses 0
MM hyperaemicOR pale pink, MM tacky, T 37.8C CRT-®sec, fair femoral pulses .
MM very pale pink and tacky, CR-B&ec, T <37.8C, poor femoral pulses 2
MM gray/blue/white, CRT >3sec, T <37.8C,-palpable femoral pulses 3
Cardiac
HR canine: 6040 bpm feline: 12@00bpm, normal sinus rhythm 0
HR canine: 140.80bpm feline: 200260bpm, NSR or VPC <20/min 1
HR canine: >180bpm feline: >260bpm, consistent arrhythmia 2
HR canine: <60bpm feline:20bpm, erratic arrhythmia 3
Respiratory
Regular respiratory rate with no stridor, no abdominal component to resp 0
Mild increase respiratory rate and effort,-@bdominal component, mild upper airway sounds !
2

Moderate increase respiratory rate and effort, some abdominal component, elbow abduction, moderate increase upper airway

. . . . 3
Marked respiratory effort OR gasping/agonal resp, little/no air passage
Eye/Muscle/Integument

Abrasion/laceration: none or partial thickness. Eye: no fluorescein uptake °
Abrasion/laceration: full thickness. No deep tissue involved. Eye: Corneal laceration, not perforated. '
Abrasion/laceration: full thickness, deep tissue involved, art/nerve/muscle intact. Eye: corneal perforation, punctured globe or proptosis. °

3

Penetration of abdomen/thorax. Abrasion/laceration full thickness, deep tissue invol, artery/nerve/muscle compromised




Accession Scoring: ATT

‘ Assessment Parameter ‘ Score \

Vertebral body fracture/luxation except coccygeal, multiple long bone open fracture above tarsus/carpus, single long bdnaetape above tarsus/carpus with loss of corti
bone.
Neurologic

Central: consciousness: alert to slightly dull, interest in surroundings
Peripheral: normal spinal reflexes; purposeful movement and nociception in all limbs.

0
Weight bearing 3 or 4 limbs. No palpable fracture/joint laxity

1
Closed limb fracture/rib fracture or any mandibular fracture.
Single joint laxity/luxation (including SI).
Pelvic fracture with unilateral intact-Bum-acetabulum.
Single limb open/closed fracture at or below carpus/tarsus

2
Multiple grade 1 conditions, single long bone ofeabove carpus/tarsus with cortical bone preserved. Meendibular skull fracture

3

‘

Central: nonresponsive to all stimuli, refractory seizures.
Peripheral: absent nociception in 2 or more limbs, absent tail or perianal nociception.
Total Score

1
Central: Dull/depressed/withdrawn
Peripheral: abnormal spinal reflexes with purposeful movement and nociception intact in all 4 limbs

2
Central: Unconscious, responds to noxious stimuli
Peripheral: Absent purposeful movement with intact nociception in 2 or more limbs or nociception absent in.1 limb, dexndasetail tone.

3

Perfusion + cardiac + respiratory + eye/muscle/ integ + skeletal + neurologic

/18




ACC€SS|On Scorlng MGCS Assessment Parameter

Motor Activity

Normal gait, normal spinal reflexes 6
Hemiparesis, tetraparesis , or decerebrate activity 5
Recumbent, intermittent extensor rigidity 4
Recumbent, constant extensor rigidity 3
Recumbent, constant extensor rigidity with opisthotonos 2
Recumbent, hypotonia of muscles, depressed or absent spinal reflexes 1
Brainstem Reflexes
.. ) ) Normal pupillary light reflexes and oculocephalic reflexes 6
A POSItIV6|y corre Iated W|th Su rV|Va| Slow pupillary light reflexes and normal to reduced oculocephalic reflexes 5
Bilateral, unresponsive miosis with normal to reduced oculocephalic 4
reflexes
Pinpoint pupils with reduced to absent oculocephalic reflexes 3
Unilateral, unresponsive mydriasis with reduced to absent oculocephalic 2
AHead trauma: reflexes
Bilateral, unresponsive mydriasis with reduced to absent oculocephalic 1
A ATT predicts mortality better (Ash 2018) jeflexes.
Level of Consciousness
Occasional periods of alertness and responsiveness to environment 6
Depression or delirium, capable of responding but response may be 5
inappropriate
Semicomatose , responsive to visual stimuli 4
Semicomatose, responsive to auditory stimuli 3
Semicomatose, responsive only to repeated noxious stimuli 2
Comatose, unresponsive to repeated noxious stimuli 1
Total Score
Motor activity score + brainstem reflex score + level of consciousness /18
score

Prognosis: 3 -8 =grave; 9 -14 = guarded; 15-18 = good/reasonable



Accession Scoring: MGCS

Traumatic Brain Injury (TBI)
A Neurological progress is the most valuable diagnostic

A Serial MGCS

A decreasing scores associated with worse survival

A Extremely affected patients can have great treatment

response and complete functional recovery



Case study 1.

Tilly 4.5y F&avoodle
A Vehicular polytrauma
A Hit by car after escaping house.

A Not conscious or walking, presented to local vet. SeiZlfe
presentation. Emergently intubated.



Case study 1.

1. Major Body Systems Assessment (MBSA)

A Cardiovascular (Perfusion):
A HR 112
A MM pink. CRT <2 seconds
A Metatarsal pulsesmormokinetig synchronous
A Temp 36.9C
A Peripheries warm
A Respiratory
A Intubated
A Not breathing spontaneously
A Neurological
A Comatose
A Laterally recumbent
A No VMF
A Bilateral unresponsive mydriasis ',



Case study 1.

A Immobilisation

A In case of vertebral fracture/luxation

A Common blunt trauma

A Concurrent with pneumothorax, appendicular

o Cop Wt S 3

fractures, haemoperitoneum

A Spinal board/splinting

A Exclude withlateral spinal radiographs
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1BI

—~ Normal BG

Treats " O

NormalO2
Opioid analgesia

Optimise Normal CO2  Treat! temp
Intracranial
Pressure

Treat) # O

No seizures



Optimisingintracranial pressure

Practical Considerations Mannitol
\ iy W™ cR2Yy QU F2N
1. Avoid jugular vein compression N apEsl e \ N . =15

A Avoid leads, collars

e =
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A NO jugular venipuncture

2. Hyperosmolar agents

A Hypertonic saline (HTS) preferable in trauma

3. Head elevatiorg 30°



Optimisingintracranial pressure




Case study 2.

Percy 7y MN Golden Retriever

AWwh. he¢ Q

Awdzy 20SNJ 6é& 26y SNEQ
presentation




Case study 2.

1. Major Body Systems Assessment (MBSA)

A Cardiovascular (Perfusion):
A HR 182
A MM pale pink. CRT 2 seconds
A Metatarsal pulses thready, occasional pulse deficits
A Temp 37.3C
A Peripheries cool
A Respiratory
A RR =48
A Increased respiratory effort
A Neurological
A Dull but responsive
A Laterally recumbent, non ambulatory
A Voluntary motor function all limbs

A Abdominal pain



Case study 2.

EmergencyStabilisation

1. Correct shock and increase DO2

A Flow by/mask oxygen supplementation
A Isotonic crystalloid bolus 10ml/kg over 15 min

2. Analgesia

A Pure mu opioid analgesia
A Methadone 0.2mg/kg IV
A NB NSAIDs contraindicated in shock




Case study 2.

. Packed Cell Volume/Total Solids (PCV/TSp%/51g/I

3. Venous Blood Gas:

A Mild hypokalaemig3.6mmol/l)
A Moderatehyperlactataemig5.3mmol/l)

A Moderateazotaemiacreatinine 200umol/l)

4. Point of Care Ultrasound (POCUS):

A Thorax: No pulmonary B lines. No pleural or pericardial effusion
A Abdomen: AFS 2/4 (DH + CC view)

0 T e e

5. Accession Scoring

Animal Trauma Triage Score (ATTS):
Modified Glasgow Coma ScaMGCS): 16/18 (5/6 -6/6 -5/6)



Case study 2.




Antifibrinolytic Therapy

Tranexamic acid 1:20mg/kg slow IV g8h

- Optimal dosing regime unknown

Indications:
A Hyperfibrinolysis
A Greyhounds
A Acute trauma <3hCRAS2 2013)
A (may be beneficial in patients without hyperfibrinolysis on viscoelastic testing)

A Resolves hyperfibrinolysis lmemorrhagishock model but did not affect survival or blood product requirement (
2025)

Considerations:
A Nausea commog consider concurrent maropitant 1mg/kg IV
A No decrease surgical bleeding tendency or transfusion requirem8&igsi£t2018)



Allogenic Transfusion

Critically injured and
unstable patient Assess for
Autotransfusio
n

10ml/kg isotonic crystalloid

bolus 10-15 min X 2-3 No 10-15mi/kg OR 10-15mi/kg OR
_ Yes 1x 250ml unit Then 1x 250ml unit FFP
—| pRBC available (dogs >30kQ) (dogs >30kQ)
No
Whole blood available No
Yes — , 10-15ml/kg OR Then 10-15mi/kg OR
SFP available  |Yes 1x 250ml unit 1x 250ml unit pRBC

20-30ml/kg OR (dogs >30kg) (dogs >30kg)

1x 500ml unit (dogs >30kg)

Calcium gluconate if > 2 units or

Adapted Edwards T 2021 signs of citrate toxicity



Autologous Transfusion

Indications
A Significant cavitarhaemorrhage

A Haemodynamicallynstable after isotonic crystalloid bolus 20ml/kg

Caution
A Neoplastic effusiong unclear risk ' .

c e‘?a.w
Septic effusions .
A Uroabdomen é oa \

A Bile peritonitis

Contraindications




Autologous Transfusion

PCV < 7% PCV > 7%

Non-haemorrhagic Haemorrhagic

Do Not Autotransfuse

Fluid:blood >1.4:1 (dogs) Fluid:blood >2.1:1 Fluid:blood >2:1
| Fluid:blood : >1.9:1 (cats)

No Intracellular bacteria Intracellular bacteria

Septic peritonitis Uroabdomen Bile peritonitis

Do Not Autotransfuse Do Not Autotransfuse Do Not Autotransfuse




Autologous Transfusion

Autotransfusion options

1. Direct aspiration

A Butterfly catheter + 60ml syringe PLUS:

A 3-way tap + extension tubing Faemonatefilter, OR

A Blood collection bag/sterile empty crystalloid bag + 210um filter
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A Anticoagulant not required

2. Cell Salvage Device




Case study 1.




Case study 3:

Milo 11y MN Lhasa Apso
A Dog bite wound polytrauma

A Attacked by 65kg dog on a walk



