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Trauma

A Trauma is very common

A Most trauma cases have polytrauma (>70%)

A Leading cause of death in primary care setting in mées
studies

A With good care, survival rates of >80% can be achie
(referral centres)
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Thlns that freak us both out*

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

Moorview
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Very briefrpathophysiologyf of trauma

Why do patients die of trauma?

A Maldistribution of blood flowg change in circulating catecholamines, hormones,
hypovolaemia

AaAONRPOANDdzZ I 12NE LISNFdzaA2Yy RSTFAOAGAE |y

A Endothelial injury and damaged cell membranes

A Cellular damage ) )
ALYFELIYYLFOGAZ2Y [ / 21 3dzA 2L G Ké Tbhyt SNLIS G dzt

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

SIRS/ Sepsis

A In initial resusg everythingis geared towards this goal

A This depends on only 3 things: DIC
A Cardiac output ARDS
A Blood Hb concentration AKI/ MODS
A Oxygen saturation of Hb Death
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Systematic: approach to thestraumartpatient
Triage ——)
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TRIAGE

The art and science gfioritising
Patients and their problems
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Systematic: approach to thestraumartpatient

Triag@=——> A The calt Telephone Triage

l A The prepc Wwdzy GKS

A The arrival Reception Triage
Primary Survey Nurse triage

!

Secondary survey
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TRIAGE

The callg Telephone Triage

&

7 KEEP In an Emergency:
A Be calr KEEP &%&_‘;’T
CALM
I'M A THE
VETERINARY VETERINARY
NURSE RECEPTIONIST
HANDLE IT

A Getbrief RSUGI Afa 2F 6KIFIQa KI LILISYSR
A Give advice to client
A Advise attend without delag get an ET,

A Advise the teant prepare for arrival

MMoorview
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TRIAGE

The prepg Preparing for arrival

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

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

A Have prelINB LI NBR LINRP (1202t a o0WOlI NB 0 dzy
of emergency/ presentation:
The kit
The protocol
? Trauma checklist

Y Moorview




CarerBundle

A care bundle is a group of evideAgased interventions which, when used together,
give a better outcome than if performed individually . St il

Campaign'e’

Apply vasopressors if
hypotensive during or
after fluid resuscitation to

Initial Resuscitation for Sepsis and Septic Shock

—O

Administer broad-
spectrum antibiotics.

MEDICAL
EMERGENCY

Initiate bundl maintain a mean arterial
ITEgie auncie dbon pressure 2 65 mm Hg.
recognition of
sepsis/septic shock.

May not complete all bundle elements administration of
within one hour of recognition. 30 mL/kg crystalloid

1 for hypotension or

lactate = 4 mmol/L.

Measure lactate level.

Remeasure lactate
if initial lactate
elevated (> 2 mmol/L).

—O0—

Obtain blood cultures

l‘ﬂ Moorview y—
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TRAUMATIC BRAIN INJURY CARE BUNDLE

Equipment Medication

% klt_ Anti-seizure medication:  Diazepam/Midazolam, phenobarbital
ET kl_t | | Levetiracetam, propofol

Infusion pump, syringe driver Analgesia: Methadone, fentanyl, buprenorphine, paracetamol
Blood tubes

Multimonitor Also:

Oxygen, breathing circuit & Ambubag pedetomidine

Ventilator Lidocaine

Doppler BP machine Mannitol 20% (200mg/ml)

Arterial line pressure transducer Hypertonic (7.5%) saline

Ophthalmoscope

Padded board and towel

CRASH TROLLEY
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TRAUMATIC BRAIN INJURY CARE BUNDLE

Protocol

Tier 1: Extracranial stabilisation

1)
2)
3)
4)

S)
6)

7)
8)

9)
10)

‘
£9 . Mo
\ Ln;,‘j

Perform MBS assessment and identify-tieeatening extracranial injuries, address as needed

Perform survey neurological exam and record MCGS score

Take baseline blood pressutelace arterial line now, or later if possible. Obtain arterial blgagd values if possible
Obtain iv access, obtain blood sample for electrolytes,-bagk, glucose, lactate, PCV/TS. Use peripheral vein for
sampling, DO NOT take jugular samples

Attach multimonitoring

Treat hypotension/ hypovolaemiinitially with crystalloid fluid boluses (0.9% saline thought to be better than LF
Consider use of HTS or vasopressors if poor-feggonsiveness. Aim to keep MARBEDmMmHg, and at least
>70mmHg

Treat hypoxaemig flow-by or looselyfitting mask. Aim for SpO2 > 95%

Treat hypercapnig initially increase oxygen flowate, if poorly responsive use hidglow consider intubation and
ventilation. Aim for PaCO2/ ETCO24%nmHg. Excessive reduction in CO2 pressure can result in cerebral
vasoconstriction; therefore, it is not advised to drop below 30mmHg

Treat any identified electrolyte, acighse or blooehas derangements

Treat paing methadone, fentanyl CRIsee doses below

Use low dose initially to avoid respiratory depression. NB MGCS score will be difficult following opioid adminis

Mild hypothermia (32 C below normal) may be beneficial

Condider blood transfusion if PCV low



TRAUMATIC BRAIN INJURY CARE BUNDLE

Tier 2: Intracranial stabilisation

Treat seizures iv diazapemt/- iv phenobarbital

Monitor for signs of increased or increasing ICP (see above)

Monitor and maintain MAP 9020mmHg (most crucial)

Treat raised ICP:

0 Hypertonic saline 7.4%: 4ml/kg iv (2ml/kg cats) over 15mins, can be repeated g8hrs
0 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 followap with crystalloids

eEeeEeg

0 Elevate head 130 - use a rigid board to avoid negknking

0 Control pain

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

Moorview
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Name

Helix Case
No.

Date/Time

Major Trauma Checklist

Jul 2018 Version

Jul 2018 Version

Vet

k each action to confirm it has been
considered and/or actioned
Actions in bold are critical steps

Before Consultation

O Prepare fluids & analgesia
U Check oxygen on
U Prepare for CPR

Consultation

Initial Assessment and Stabilisation
U Ensure airway is clear —
suction?
O Check respiratory function —
give oxygen?
Check pulse/apex beat - initiate
CPR?
Clinically examine the thorax
Check bleeding and create
suitable vascular access
Consider IV fluid therapy:
crystalloid/colloid/blood
product
Assess consciousness, motor
function and sensitivity
Pain score, give analgesia’
Treat wounds - stabilise,
immobilise, flush/cover
Consider antibiotics
Ensure body heat is preserved —
Bair Hugger, warm fluids
Full physical exam once stable
Complete Trauma Score

0 00 O

o0 0o OO0 O

Primary diagnostics
OQ AFAST
O TFAST - Thoracocentesis
d MDB
a EPOC

After Consuitation

Multi-parameter Monitor

O Blood pressure

U ECG

U Capnography if intubated

Secondary diagnostics
Q X-ray surveys?
o Assess entire films
o Check for fractures
Lactate series
Blood smear & WBCs
Coags

C 0OOD

*Repeat diagnostics to assess
progress*

Consider Ongoing Problem List
Shock

Head trauma

Bleeding

Pulmonary contusions
Penetrating wounds
Hypothermia

Fractures

Spinal damage

Organ damage/rupture e.g.
bladder, Gl

Monitor for Sequelaeg®

Soft tissue wounds — record all*
Consider feeding tube
placement

Repeat Trauma Score

0O 000 OpOoO000C0DOD

End of Checklist

v

Additional information on Trauma

1 Consider multi-modal analgesia which may include; pure opioids, constant rate
infusions e.g. MLK, local or regional anaesthesia.
NSAIDs are contraindicated in hypovolaemia.

2 X-ray surveys should include entire thorax and abdomen — including pelvis
(minimum 2 views per body area)

3 Sequelae following trauma may include (but are not limited to) ARF, SIRS, ARDS,
MODS, sepsis, DIC

4 Record wounds below
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TRIAGE

CALM

The arrivalg Reception/ Nurse triage VELESFLI;JQRY

This Is the Initial assessment carried out on arrival

ABCD
B
D

B- Breathing @
C- Arculation (?Pulse or heartbeat)
D- Disabilityc eg presence of any major injury

Ac¢ Airway

W Moorview
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TRIAGE

CALM

The arrivalg Reception/ Nurse triage VELES}IQI;IQRY

This iIs the initial assessment carried out on arrival

(you should already be prepared for this |

CABD?

Ac Arway m
B- Breathing

C- Qrculation (?Pulse or heartbeat)

D - Disability¢ eg presence of any major injury

This allows rapid identification of any major problems and reassures the owner.
¢KS YAYlIf OFy UKSY 06S Ofl aaaAFTASR |
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TRIAGE
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Delayed

delayed care
urgent care
immediate care / life-threatening

victim is dead / no care required

@ 2002 AGM,Inc.
All Rights Reserved

Notes

Allergies:
Prescriptive Medication:
Personal Information

Name:

Address:

City: St 2ip: Phone:
Male:__ Female:___ Age: Weight:

DELAYED




TRIAGE

Check airway externally

A Alrway and internally

l CALL FOR
Patient has a blocked airway HELP

|l o

Remove obstruction mmms) | Check breathing and circulatign

X

Bypass obstruction with Large bore needle Full emergency tracheostomy
small ET tube/ urinary tracheostomy
catheter?,

W Moorview
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TRIAGE
Breathing

Patent airway but patient not breathing

!

Intubate & connect 100% oxygen

!

Start assisted ventilation witambu-bag/
circuit bag/ ventilator @ 4.2 bpm

CALL FOR
HELP

Moorview
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TRIAGE

Circulation

Check heart rate, rhythn
CPR Algorithm A mm colour, CRT, pulse,
rectal temperature

—

Unresponsive, Apneic Patient

Initiate CPR Immediately

Basic Life Support
1 full cycle = 2 minutes
uninterrupted compressions/ventilation

i Chest Compressions" a Yentilation

CALL FOFR
No apex beat or femoral pulse HELP

A\ '

100-120/min
* Lateral recumbency %
« 353 chest width + Simultancous compressions.

X/ 0
10/min C:v30:2

Advanced Life Support
B Initiate Monitoring n Obtain B Administer Reversals

* Electrocardiogram (ECG) Opioids - Naloxone
+ End Tidal €O, (ETCO,) Vascular Access - a2 agonists - Atipamezole

I

I

1

I

1

I

I

I

1

1

1 o
1
, E

I

1

1

1

I

I

I

I

I

1 * >15 mmHg = good compressions * Benzodiazepines ~ Flumazenil

Start external cardiac compressions

Evaluate Patient >
> Check ECG ROSC

POSTOEAT

VF / Pulseless VT Asystole / PEA
+ Continue BLS, charge defibrillator « Low dose hrine and/or p
* Clear and give 1 shock every other BLS cycle
or Thump if no

* Consider Atropine every other BLS cycle
* With prolonged VF/VT, consider 5 R
« Amiodarone or Lidocaine * With prolonged CPA > 10 min, consider

+ Epinephrine / Vasopressin every other cycle * high dose Epinephrine

« Increase defibrillator dose by 50% * Bicarbonate therapy
Moorview b i
Change compressor ¢ Perform 1 full cycle = 2 minutes
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Primaryssurvey

A The Primary Survey is an extensive of triage and amplifies the information obtained so f
A Performed by the Vet
A The aim is to identify and treat any potentially {tfeeatening problems, after ABCD

A The Primary Survey is based on Major Body Systems assessment (MBS assessment)

Moorwew
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Primaryssurvey

The Major-Body Systemssassessment
CRNAQ® GnsiderRghtNowAs I YIGGSN 2F  dz
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Cardiovascular

Respiratory 1 IT R

AB C D M B S CRNA
Neurological
Abdominal

W ~ Other
Moorview
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Traumac thingsttoworry-about

Cardiovascular

A Hypovolaemia/ hypotension
A Arryhthmias

A Cardiac contusions

Respiratory

A Pneumothorax

A Diaphragmatic hernia
A Haemothorax

A (Rib fractures)

A (Pulmonary contusions)

| ‘
B! i
N

Neurological
A Traumatic brain injury
A Spinal trauma

Abdominal

A Haemoabdomen
A Uroabdomen

A (Septic peritonitis)

Other

A Significant internal bleeding
A Abdomen
A Pelvis/ around femur

A Wounds and fractures



A Mucous membrane coloug pink, pale, cyanotic
A CRT <2s, prolonged, rapid
A Heart rate & rhythm

A Quality of apex beat
A Pulse quality™ "

< 1 second: Distributive shock (sepsis)

> 2 seconds: Hypovolaemia, hypothermia

> 3 seconds: Severe hypovolaemia
Peripheral vasoconstriction/
Bradycardia/
Arrhythmia
Cardiac dysfunction

W Moorview
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Primary-Survey Cardiovascular syster#

A Mucous membrane colour pink, pale, cyanotic

A CRT <2s, prolonged, rapid

A Auscultation of heart rate & rhythm, quality of apex beat
A Pulse quality Heart rate

|s 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 Uroperitoneurghowhere near as
Moorview
}m common as the textbooks suggest



Primary-Survey Respiratoryssystem

Respiratory effort

Respiratory rate

Any abnormal noise eq stridor, stertor
Palpation and inspection of the neck and chest
Chest auscultatioq wheeze, crackles, dull
Chest percussiogdull, hyperresonant
Paradoxical abdominal movement

W Moorview
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A Mentation
A Depressed
A Obtunded
A Suporous

A Comatose

A Pain perception & spinal reflexes

A Voluntary movement/
Ambulatory status

A Cranial nerves (Especially eyes)

\ft Moorview
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Traumaticobrainrinjury (1Bl)

bh¢ GKS alyYS Fa KSFR GNIdzYl X a6 dzi
every head trauma patient

Owner worried L2 - Both worried

ECC vet less worried
Owner not worried/ oblivious

ECC vet worried

W Moorview
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TraumatichbrainrinuryGIBl)

Actively consider:
Following any history of trauma

A Any evidence of head trauma
A Wounds or fractures to the head
A Ocular or aural injuries or haemorrhage
A Epistaxis

A Neurological abnormalities
A Altered mentation
A Cranial nerve abnormalitiessppupil changes

ATraumatic brain injury is a major cause of mortality in trauma patients

AThe main concern with head trauma is the risk of raised intracranial

ressure (ICP)
» Moo_r‘v_erw
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Traumaticobraininjury(TB1)

Signs that alert you to raised ICP

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

1 (Progressivegranial nerve abnormalities, especially sudden decrease in PLR
or changed pupil size (mydriasis > miosis)

T Bradycardia / dZAKAYy3 Q& NBFE SE
Sign of impending or tprogress brain herniation

1 Systemic hypertension
9 Decerebrate posture (opisthotonos and all 4 limbs hyperextended)

1 Decreasing MGCS/ loss of physiological nystagmus

1 Hypoventilation/ irregular respiration

Moorview_ . . C L
MSEWC@‘N significant head injuries




Primary-Surveg Abdomen

Palpationg
Fluid
Pain
Gas/ tympany
Wall rupture

Bladderc intact?

Look for bruisingpuncture wounds

Moorview
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PrimarysSurveyg Other

A A brief survey to include other, less lifereatening injuries
A Open wounds
A Fractures
A Other trauma eg ocular/ jaw/ dental
A Body temperature

MMoorview
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The capsulé history

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

» Signalment

w t NBaSy A ybHeIhB®Y LI  Ayid 9
A Last normal :
w !'yeé 20KSN) OdZNNBY UG O2YyYRAuaZy

w [A1Ste Aye2dNASak QaditbrietMedséddhd directed!

A Resuscitation status (code status) Do not let the owner waffle

W Moorview
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TraumasSeoringySystems

Physiologic Anatomic Combined

APACHE Injury Severity Score

| Anatomic Profile

Moorview
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Animal TraumarTriage Seare (A

Grade Perfusion Cardiac Respiratory Eve/musclefintegument Skeletal Neurological
0 mm pink & moist HR: Dog: 60140 Regular resp rate with no  Abrasion, laceration: none or Waeight bearing in 3 or 4 Cenfral: conscious, alert —sl
CRT ~ 2 scc Caf: 120200 stridor partial thicknoszs limbs, no palpable dull; interast in
Rectal temp 37.8°C (100°F)  Normal sinus rhythm Mo abdominal componant  Eve: no fluorescein uptake fracture or joint laxity surroundings
Femoral pulses strong or to resp Pariph: normal spinal
bounding reflexes; purposeful
maovement and
nocicaption in all imbs
1 mim hyperemic or pale pink;  HA: Dog: 141180 Mildly incr resp rate & effort  Abrasion, laceration: full Closed appandicularrib fx or  Ceniral: conscious but dull,
mim tacky Cat: 201-260 + some abdominal thickness, no desp lissue any mandibular fx depressad, withdrawn
CRT 0-2 zac Mormal sinus rhythm or VPCs componant inviolvemient Single joint laxityJuxation incl. Periph: abnormal spinal
Rectal temp 37.8°C (100°F) = 2(Vmin Mildly incr upper airway Evye: cornaal lacerationfulcer, not sacroiliac joint reflaxes with purposaful
Femoral pulses fair sounds perforated Pelvic fx with unilateral intact movement and
lilium-acetab nacicaption intact in all
Single limb open/closed fx at 4 limbs
or below carpusftarsus
2 mm v pake pink & v tacky HR: Dog: =180 Mod incr resp effort with Abrasion, laceration: full Multiple grade 1 conditicns Cenfral unconscious but
CRT 2-3 sec Cat: =260 abdmon component, thicknass, deep tissue {see above) responds to noxious
Rectal temp <37.8°C (100°F) Consistant arrythmia elbow abduction involvement, and arteries,  Single long bone open fx stimuli
Detectable but poor femoral Moderataly incr upper narves, muscles intact above carpusfarsus Pariph: absant purposatul
pulzos ainvay sounds Eye: corneal parforation, with cortical bone mowvierment with intact
puncturad globe or prasarved nocicaption in 2 o more
propiosis Mon-mandibular skull fx limbs or nociception
absent only in 1 imb;
dacr anal andfor tail
tone
3 mim gray, blue, or whita HR: Dog: <60 Marked rasp affort or Penatration to thoracicfabd Vertebral body Central: nonrasponsive to all
CRT =3 zac Cat <120 gasping/agonal resp cavity fractura/uation axcept stimiuli; refractory
Rectal temp <37.8°C (100°F) Ematic arrhythmia or imegularly timad Abrasion, laceration: full coccygeal seizUres
Femoral pulse not detected efiort thicknass, deep tissue Multiple long bone open fx Periph: absent nociception in
Litthe or no detactabla air involvement, and artery, above carpusfiarsus 2 or more limbs; absant
passage nerve, or muscla Single long bona opean fx tail or perianal
compromisad above tarsus/carpus nacicaption

with loss of cortical

bone

Gives an ATT sco
of 0-18



Animal TraumarTriage Seare (ATT)




Glasgow. COMar S C e omssmes

Patient name:
Date:

Time
MOTOR ACTIVITY Score | Admissian
Marmal gait. naormal spinal reflexes £
Hemi-paresis! Tetra-paresis/ £
Decerehrate rigidity
Rzcumbent, intermittant extensor i
rigidity
Recumbent, constant extensor rigidity 3
Recumbent, constant extensor rigidity 3
with GrieHabaau-
Recumbent, hypatonia, depressed; 1
absent spinal reflexss
ERAINSTEM REFLEXES
Marmal PLR and Oculocephalic reflexes £
Slow PLRY narmal or reduced 5
Oeulocephalic reflexes
Rilateral unrespansive miosis narmal- 4

reduced Oculocephalic reflexes

Pinpoint pupils reduced to absent 3
Oculocaphalic reflees

Unilateral unresponsive mgdriases

2
ICANHASCHEEZEURGER. COM 35 £ o Bilateral unrespansive mydriasis 1
. . . . . L. LEVEL OF CONSCIOUSNESS
Serial monitoring over time is critical el I
Deprassion) delicium 5
Semi-gREpabaee: responsive to visual 4
stimuli
Semi-REalase: responsive to auditory 3
stimuli
Semi-gREpaeE: responsive b noxious 3
stimuli
Comatase: unresponsive to repeated 1

naxious stimuli

Moorview Total MGCS score /18
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Primary surveyss Secondary survey

A Any significant problems identified during the Primary Survey should be addressed
ACKSNE A4 RAAONBLIYOeE o0SUs6SSY oKFOG Aa A
this is largely semantic, as the next steps are:

A Secure vascular access and obtain EDTA and heparinised blood samples
A Obtain further information (ideally a multiparameter monitor):

A Blood pressure

A ECG

A SpQ
A Imaging

Moorview



