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Trauma
ÅTrauma is very common
ÅMost trauma cases have polytrauma (>70%)
ÅLeading cause of death in primary care setting in many 

studies
ÅWith good care, survival rates of >80% can be achieved 

(referral centres)



Trauma ς what do we see?
Blunt trauma
ÅRTA

Penetrating trauma
ÅBite wounds



¢ƘƛƴƎǎ ǘƘŀǘ ŦǊŜŀƪ ƻǳǘ ǘƘŜ ƻǿƴŜǊΧ
Χōǳǘ ƭŜǎǎ ǿƻǊǊȅƛƴƎ ǘƻ ǘƘŜ 9// ±Ŝǘ



ΧǘƘƛƴƎǎ ǘƘŀǘ ǿƻǊǊȅ ƳŜ ŀƴŘ ƴƻǘ ǎƻ ƳǳŎƘ 
ǘƘŜ ƻǿƴŜǊΧ



Things that freak us both out*

*ECC vets never freak out. We are always calm and controlled



Very brief pathophysiology of trauma
Why do patients die of trauma?
ÅMaldistribution of blood flow ς change in circulating catecholamines, hormones, 

hypovolaemia
ÅaƛŎǊƻŎƛǊŎǳƭŀǘƻǊȅ ǇŜǊŦǳǎƛƻƴ ŘŜŦƛŎƛǘǎ ŀƴŘ ΨƻŎŎǳƭǘ ǎƘƻŎƪΩ
ÅEndothelial injury and damaged cell membranes
ÅCellular damage
ÅLƴŦƭŀƳƳŀǘƛƻƴ Ҧ /ƻŀƎǳƭƻǇŀǘƘȅ Ҧ tŜǊǇŜǘǳŀǘƛƻƴ ƻŦ ŀōƻǾŜ ŘŀƳŀƎŜ

SIRS/ Sepsis
DIC
ARDS
AKI/ MODS
Death

ÅThe primary goal in the trauma patient is to optimize 
oxygen delivery to the tissues

Å In initial resusc, everything is geared towards this goal
ÅThis depends on only 3 things:
ÅCardiac output
ÅBlood Hb concentration
ÅOxygen saturation of Hb



Systematic approach to the trauma patient
Triage

Primary Survey

Secondary survey
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TRIAGE
The art and science of prioritising
 Patients and their problems

Ψ²ƘŀǘΩǎ ƎƻƛƴƎ ǘƻ ƪƛƭƭ ǘƘƛǎ ŀƴƛƳŀƭ ŦƛǊǎǘΚΩ

ôIf youõre the worst, you come first!õ



Systematic approach to the trauma patient
Triage

Primary Survey

Secondary survey

ÅThe call ς Telephone Triage

ÅThe prep ς Ψwǳƴ ǘƘŜ ōǳƴŘƭŜΩ

ÅThe arrival - Reception Triage
  Nurse triage



The call ς Telephone Triage

ÅBe calm

ÅGet brief ŘŜǘŀƛƭǎ ƻŦ ǿƘŀǘΩǎ ƘŀǇǇŜƴŜŘ

ÅGive advice to client

ÅAdvise attend without delay ς get an ETA

ÅAdvise the team ς prepare for arrival



The prep ς Preparing for arrival

ÅThe nursing team are invaluable in preparing for the arrival of the 
emergency or critical patient

ÅThis minimises delay and stress once the patient has arrived and 
allows the plan to flow smoothly

ÅHave pre-ǇǊŜǇŀǊŜŘ ǇǊƻǘƻŎƻƭǎ όΨŎŀǊŜ ōǳƴŘƭŜǎΩύ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ 
of emergency/ presentation:
 The kit
 The protocol
 ? Trauma checklist



Care Bundle
A care bundle is a group of evidence-based interventions which, when used together,
give a better outcome than if performed individually



TRAUMATIC BRAIN INJURY CARE BUNDLE

Equipment
 
iv kit
ET kit
Infusion pump, syringe driver 
Blood tubes 
Multimonitor 
Oxygen, breathing circuit & Ambubag 
Ventilator
Doppler BP machine
Arterial line pressure transducer 
Ophthalmoscope
Padded board and towel

CRASH TROLLEY 

Medication

Anti-seizure medication: Diazepam/Midazolam, phenobarbital
   Levetiracetam, propofol
Analgesia:  Methadone, fentanyl, buprenorphine, paracetamol

Also:
Medetomidine
Lidocaine
Mannitol 20% (200mg/ml)
Hypertonic (7.5%) saline



TRAUMATIC BRAIN INJURY CARE BUNDLE
Protocol

Tier 1: Extracranial stabilisation
1) Perform MBS assessment and identify life-threatening extracranial injuries, address as needed
2) Perform survey neurological exam and record MCGS score
3) Take baseline blood pressure ς place arterial line now, or later if possible. Obtain arterial blood-gas values if possible
4) Obtain iv access, obtain blood sample for electrolytes, acid-base, glucose, lactate, PCV/TS. Use peripheral vein for 

sampling, DO NOT take jugular samples
5) Attach multi-monitoring
6) Treat hypotension/ hypovolaemia ς initially with crystalloid fluid boluses (0.9% saline thought to be better than LRS). 

Consider use of HTS or vasopressors if poor fluid-responsiveness. Aim to keep MAP 90-120mmHg, and at least 
>70mmHg

7) Treat hypoxaemia ς flow-by or loosely-fitting mask. Aim for SpO2 > 95%
8) Treat hypercapnia ς initially increase oxygen flow-rate, if poorly responsive use high-flow consider intubation and 

ventilation. Aim for PaCO2/ ETCO2 35-45mmHg. Excessive reduction in CO2 pressure can result in cerebral 
vasoconstriction; therefore, it is not advised to drop below 30mmHg

9) Treat any identified electrolyte, acid-base or blood-gas derangements
10) Treat pain ς methadone, fentanyl CRI ς see doses below
 Use low dose initially to avoid respiratory depression. NB MGCS score will be difficult following opioid administration

 Mild hypothermia (1-2 C below normal) may be beneficial
 Consider blood transfusion if PCV low



TRAUMATIC BRAIN INJURY CARE BUNDLE
Tier 2: Intracranial stabilisation
ω Treat seizures ς iv diazapem +/- iv phenobarbital
ω Monitor for signs of increased or increasing ICP (see above)
ω Monitor and maintain MAP 90-120mmHg (most crucial)
ω Treat raised ICP:
 o Hypertonic saline 7.4%: 4ml/kg iv (2ml/kg cats) over 15mins, can be repeated q8hrs
 o Mannitol:   0.25mg/kg to 1g/Kg (5ml/kg of 20%)  iv over 15mins
 Mannitol can be repeated not more than every 4hrs to a maximum of 3x per 24hrs
 In both cases follow-up with crystalloids

o Elevate head 15-30   - use a rigid board to avoid neck-kinking 

o Control pain

o Prevent events that would increase ICP eg vomiting (treat with maropitant), coughing (treat with butorphanol or 
lidocaine)



TRAUMA
CHECKLIST



The arrival ς Reception/ Nurse triage

This is the initial assessment carried out on arrival

 A  B  C  D

A ς Airway
B - Breathing
C - Circulation (?Pulse or heartbeat)
D - Disability ς eg presence of any major injury



The arrival ς Reception/ Nurse triage

This is the initial assessment carried out on arrival 
(you should already be prepared for this)

 A  B  C  D

A ς Airway
B - Breathing
C - Circulation (?Pulse or heartbeat)
D - Disability ς eg presence of any major injury

C A B D

This allows rapid identification of any major problems and reassures the owner. 
¢ƘŜ ŀƴƛƳŀƭ Ŏŀƴ ǘƘŜƴ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŦƻƭƭƻǿǎΧ





Airway

Patient has a blocked airway

Remove obstruction Check breathing and circulation

Bypass obstruction with 
small ET tube/ urinary 
catheter?

Large bore needle 
tracheostomy

Full emergency tracheostomy

CALL FOR
HELP

Check airway externally
 and internally



Breathing

Patent airway but patient not breathing

Intubate & connect 100% oxygen

Start assisted ventilation with ambu-bag/ 
circuit bag/ ventilator @ 8-12 bpm

CALL FOR
HELP



Circulation

No apex beat or femoral pulse

Start external cardiac compressions

CALL FOR
HELP

Check heart rate, rhythm
mm colour, CRT, pulse,

rectal temperature



Primary Survey
ÅThe Primary Survey is an extensive of triage and amplifies the information obtained so far

ÅPerformed by the Vet

ÅThe aim is to identify and treat any potentially life-threatening problems, after ABCD

ÅThe Primary Survey is based on the Major Body Systems assessment (MBS assessment)



C R N A O ς        Consider Right Now Aǎ ŀ ƳŀǘǘŜǊ ƻŦ ǳǊƎŜƴŎȅΧ

Cardiovascular

Respiratory

Neurological

Abdominal

Other

Primary Survey
The Major Body Systems assessment

A  B   C   D           M   B    S      C   R   N   A



Trauma ς things to worry about
Cardiovascular
ÅHypovolaemia/ hypotension
ÅArryhthmias
ÅCardiac contusions

Respiratory
ÅPneumothorax
ÅDiaphragmatic hernia
ÅHaemothorax
Å (Rib fractures)
Å (Pulmonary contusions)

Neurological
ÅTraumatic brain injury
ÅSpinal trauma

Abdominal
ÅHaemoabdomen
ÅUroabdomen
Å (Septic peritonitis)

Other
ÅSignificant internal bleeding
ÅAbdomen
ÅPelvis/ around femur

ÅWounds and fractures



Primary Survey ς Cardiovascular system

ÅMucous membrane colour ς pink, pale, cyanotic
ÅCRT - <2s, prolonged, rapid
ÅHeart rate & rhythm
ÅQuality of apex beat
ÅPulse quality

< 1 second: Distributive shock (sepsis)

> 2 seconds: Hypovolaemia, hypothermia

> 3 seconds: Severe hypovolaemia
 Peripheral vasoconstriction/ 
  Bradycardia/ 

Arrhythmia
  Cardiac dysfunction



Primary Survey ς Cardiovascular system
ÅMucous membrane colour ς pink, pale, cyanotic
ÅCRT - <2s, prolonged, rapid
ÅAuscultation of heart rate & rhythm, quality of apex beat
ÅPulse quality Heart rate

Is the heart rate appropriate for the situation?

Tachycardia
 Hypovolaemia, Pain, Hypoxaemia, Hypercapnia,
 Hyperthermia, Sepsis, Anaemia, Stress, Heart failure

Bradycardia
 Head trauma, severe decompensatory shock
 Cats!
 Hyperkalaemia (eg Uroperitoneum) ς nowhere near as 

common as the textbooks suggest



Respiratory effort
Respiratory rate
Any abnormal noise eg stridor, stertor
Palpation and inspection of the neck and chest
Chest auscultation ς wheeze, crackles, dull
Chest percussion ς dull, hyper-resonant
Paradoxical abdominal movement

Primary Survey ς Respiratory system



ÅMentation
ÅDepressed
ÅObtunded
ÅStuporous
ÅComatose

ÅPain perception & spinal reflexes

ÅVoluntary movement/
     Ambulatory status

ÅCranial nerves (Especially eyes)

Primary Survey ς Neurological system



Traumatic brain injury (TBI)
bh¢ ǘƘŜ ǎŀƳŜ ŀǎ ƘŜŀŘ ǘǊŀǳƳŀΧΦōǳǘ ¢.L ǎƘƻǳƭŘ ōŜ ŎŀǊŜŦǳƭƭȅ ŀǎǎŜǎǎŜŘ ŀƴŘ ƳƻƴƛǘƻǊŜŘ ƛƴ 
every head trauma patient

Owner worried
ECC vet less worried

Owner not worried/ oblivious
ECC vet worried

Both worried



Traumatic brain injury (TBI)
Actively consider:

Following any history of trauma

ÅAny evidence of head trauma
ÅWounds or fractures to the head
ÅOcular or aural injuries or haemorrhage
ÅEpistaxis

ÅNeurological abnormalities
ÅAltered mentation
ÅCranial nerve abnormalities esp pupil changes

Å Traumatic brain injury is a major cause of mortality in trauma patients

Å The main concern with head trauma is the risk of raised intracranial       
pressure (ICP)



Signs that alert you to raised ICP

¶ Dull mentation, obtundation, stupor, coma, or sudden change in mentation

¶ (Progressive) cranial nerve abnormalities, especially sudden decrease in PLR 

or changed pupil size (mydriasis > miosis)

¶ Bradycardia

¶ Systemic hypertension 

¶ Decerebrate posture (opisthotonos and all 4 limbs hyperextended)

¶ Decreasing MGCS/ loss of physiological nystagmus

¶ Hypoventilation/ irregular respiration

¶ Presence of significant head injuries

Traumatic brain injury (TBI)

/ǳǎƘƛƴƎΩǎ ǊŜŦƭŜȄ
Sign of impending or in-progress brain herniation



Palpation ς
 Fluid
 Pain
 Gas/ tympany
 Wall rupture

Bladder ς intact?

Look for bruising/ puncture wounds

Primary Survey ς Abdomen



Primary Survey ς Other

ÅA brief survey to include other, less life-threatening injuries
ÅOpen wounds
ÅFractures
ÅOther trauma eg ocular/ jaw/ dental
ÅBody temperature



This can be taken at any appropriate time
Eg while doing MBS assessment or once a plan is made 
and initial stabilization is underway

ω  Signalment
ω tǊŜǎŜƴǘƛƴƎ ŎƻƳǇƭŀƛƴǘ ϧ brief history
Å Last normal
ω !ƴȅ ƻǘƘŜǊ ŎǳǊǊŜƴǘ ŎƻƴŘƛǘƛƻƴǎκ ƳŜŘƛŎŀǘƛƻƴǎ

ω   [ƛƪŜƭȅ ƛƴƧǳǊƛŜǎκ Ŏƻǎǘκ ǇǊƻƎƴƻǎƛǎ
ÅResuscitation status (code status)

Keep it brief, focused and directed! 
Do not let the owner waffle

The capsule history



Trauma Scoring Systems



Animal Trauma Triage Score (ATT)

Gives an ATT score
 of 0-18



Animal Trauma Triage Score (ATT)



Glasgow Coma Scale

Serial monitoring over time is critical



Primary survey Secondary survey
ÅAny significant problems identified during the Primary Survey should be addressed
Å¢ƘŜǊŜ ƛǎ ŘƛǎŎǊŜǇŀƴŎȅ ōŜǘǿŜŜƴ ǿƘŀǘ ƛǎ ƛƴŎƭǳŘŜŘ ŀǎ ΨtǊƛƳŀǊȅΩ Ǿǎ Ψ{ŜŎƻƴŘŀǊȅΩ ǎǳǊǾŜȅΣ ōǳǘ 

this is largely semantic, as the next steps are:

ÅSecure vascular access and obtain EDTA and heparinised blood samples
ÅObtain further information (ideally a multiparameter monitor):
ÅBlood pressure
ÅECG
ÅSpO2

Å Imaging


