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Trauma 1
4.1(a)-(k) and (s)-(t)

Introductory Questions:

Let us consider the following administration question:

You have just been elected to Fellowship of the College of Emergency Medicine. You work in a large
urban district hospital with a heavy case load. You are not a level 1 trauma centre. However,
occasionally your department will receive a critical patient suffering multi-trauma that is too
unstable to bypass to the trauma centre. After a number of complex cases your Director would like
your help in developing a two tiered Trauma Team Activation Protocol involving a set of criteria for a
‘Trauma A’ response which will go out to the ED team only and a ‘Trauma B’ response which is a
hospital wide response.

How would you design a question on this topic?
You would like candidates to demonstrate an in-depth knowledge of

e How to develop a Guideline/Protocol

e What it means to be a level 1 trauma centre

e Single versus multi-tier systems

e Trauma scoring systems; RTS

e historical/anatomical/physiological criteria predictive of severe trauma
e How to manage a multi-disciplinary trauma team.

This takes a broad and in-depth knowledge base as well as experience in a trauma centre.

o You need to read chapters on the theory of a trauma team from your favourite ED
textbooks
Have a look at your hospital’s trauma guideline to help consolidate your knowledge
You need level 1 trauma hospital experience

e Create your own 2-3 page question with a marking guide include at least one table
o Some answers may only be single/two words

Making Questions is Hard!! But worth it. If you can think like an examiner you will begin to
understand what is required.

Please acknowledge the source if using or sharing this resource
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Question 1.)

1. Please outline the Steps Involved in Establishing a Trauma Guideline (8 marks)

Remember add the flavour (the details relating to this particular situation) to the generic
headings in the same line ie broad with detail. | have separated them to make a point...Don’t
forget your buzz words (Stake holders, Benchmarking, Audit/Quality Improvement Cycle).

Think about the question. I’'m not asking the components of a protocol I’'m asking about how to
go about establishing a protocol. Each mark=1 line. You’ll need to condense my answers, this will
come more naturally with time. 1 mark generally should only be one line long.

References: Dunn 6" ed pg 437.
Generic Heading: Identify the aim/area where performance needs to be improved

Flavour: To develop a multi-tier trauma activation protocol to identify and manage life-
threatening trauma injuries early whilst avoiding unnecessary resource consumption in
minor injured patients

Example Final Answer:

Aim: Create an evidence based multi-tiered trauma protocol capable of a full or partial
team response

Generic Heading: Gather information: benchmarks/standards, evidence based guidelines,
guidelines from other hospitals

Flavour: ATLS guidelines, ILCOR, NICE

Benchmark against evidence/standards ie American College of Surgeons Trauma
Activation Guideline

Generic Heading: Involve all stake holders. Choose representatives from relevant groups

Flavour: Including the Head of Trauma, representatives from ED senior nursing staff,
radiology, lab/blood bank, ICU and anaesthetics.

Involve key stakeholders: trauma surgeon, emergency physicians, nursing, radiology,
blood bank

Generic Heading: Set objective and time frame

Generic Heading: Form subgroups and plan meetings, agendas and reporting requirements

Please acknowledge the source if using or sharing this resource
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Generic Heading: Develop a draft guideline and circulate for comment
Generic Heading: Implementation: set date, educate staff, use visual aids/reminders
Flavour Educate at the Trauma Ground Round

Generic Heading: Post implementation evaluation, adjust according to performance
measures (audit), stakeholder input, revise and re-circulate (Ql cycle). le trauma
morbidity/mortality review

2. Describe the key elements that make up a Level 1 Trauma Centre Service (4 marks)

Prehospital Activation leading to bypass to get to the Level 1 trauma centre
24hr access to a consultant led surgical team that are trauma capable
24hr access to radiology with CT and interventional radiology facilities, ICU and blood bank

Multidisciplinary team with a coordinated response in the emergency department involving a team
leader, usually a senior ED clinician and representatives from the trauma team, nursing staff,
radiology, blood bank, ICU, anaesthetics and porters.

A Trauma Service with a dedicated ward staffed by trauma specialists, with a trauma
database/registry.

Program that establishes and monitors the effect of injury prevention and education efforts.
Organised trauma research program

BE CAREFUL WITH YOUR LINES....4 MARKS =4 LINES SO TAKE THE ABOVE INFORMATION AND
CONDENSE IT You'll need to prioritise your choices with examples to gain maximal marks. This is
what | would do...

Prehospital Activation: leading to bypass to get to the Level 1 trauma centre

Appropriate facilities: 24hr access to consultant led surgical team as well as CT with IR and blood
bank

Multidisciplinary team: including Snr ED, trauma physicians working in an efficient, coordinated
approach

Dedicated trauma unit: with a trauma registry, prevention education program and research program
Notice that | use a heading and then give the detail.

3. What is the definition, advantages and disadvantages of a single versus two-tier trauma
response (6 marks)

Single Tier

Definition: Full trauma team activation every time the trauma criteria is met.

Please acknowledge the source if using or sharing this resource
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Advantage (Give 1)

No delays in accessing the full team

Good for training and cooperation

Detection of occult injuries in patients that appear well
Disadvantage (Give 1)

May result in a lack of urgency for more severe cases
resource intensive with low yield for severe trauma

Disruptive and costly

Two Tier

Definition: Only have full trauma team response with abnormal physiologic variables or certain
physical signs, activation of a subset of the full trauma team for other criteria.

These two lines need condensing!

Advantage (Give 1)

Reduces unnecessary full team call outs

Disadvantage (Give 1)

Increases the risk of failure to activate the full team when necessary

4. List the components of the Revised Trauma Scale and how it relates to severity of the
injured trauma patient (4 marks)

Component 1 GCS

Component 2 Systolic Blood Pressure

Component 3 Respiratory Rate

What score would indicate a severely injured patient?

Maximal score is 12, lower scores indicate more severe injury. Poorly predictive of mortality.

5. Please fill in the table below listing criteria that would indicate the need for bypass to a
trauma centre or nearest hospital if >30min transport time ie predictors of severely
injured trauma patient (16 marks)

HISTORY Fall >6m adult, >3m child

Ejection from vehicle

Death of vehicle co-occupant
Pedestrian struck by motor vehicle
Motor vehicle crash with roll over
Motorbike crash >20km/hr

Please acknowledge the source if using or sharing this resource
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Physiology GCS <14

SBP <90

RR<10 or >29

Inadequate airway or need for immediate
intubation

Anatomical Penetrating injury to head, neck, torso
Amputation proximal to wrist or ankle
Flail chest

Suspected Pelvic fracture

Open or depressed skull fracture

CNS injury or Paralysis

Special Patient Populations Pregnancy >20 weeks

Age >55yrs

Burns that meet burn centre criteria
Anticoagulation and bleeding disorders
Time Sensitive Extremity Injury

Question 2.)

Donald a 75yr old man with background of AF and HTN was the driver of Toyota Camry which has
had a head on with a Toyota Hilux at approximately 80km/hr at 3am 5 minutes from your hospital.
Airbags were deployed and it was his lucky day as 2 SJA crews were having a 3am snack at the
McDonalds opposite. You had limited notice that you would be receiving 4 trauma patients in total,
no clinical details provided just informed by SJA comms. You have been allocated Donald as your
patient.

On arrival

A-clear

B-RR 24, Sats 90% on RA

C-Unable to get access HR 75, BP 110/70
D-E3V5M6

1.) What are your 3 main Principles of Damage Control Resuscitation?

2.) What are 6 possible regions as sources of bleeding in the trauma patient?

3.) What are the traditional classes of haemorrhagic shock in EMST teaching? What are the
pitfalls of this teaching method and how does this relate to Donald?

4.) While your intern is getting access Donald BP drops to 85/60, the intern has gotten blood
but doesn’t know what to send, what bloods do you want and why?

Please acknowledge the source if using or sharing this resource
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The radiographer gets this image in the resus bay

5.) Describe and interpret this CXR

6.) What classifies a major haemothorax?

7.) What s the indication to activate the major haemorrhage protocol and what products will
you expect?

8.) Donald was able to tell you he takes something to prevent stroke with his AF but cannot
remember what it is called. What the reveral options for the main classes of oral

anticoagulants in major haemorrhage?

9.) Despite your speedy efforts to insert a large bore chest drain and activation of the MHP
Donald proceeds to arrest, what now? What is the evidence?

Please acknowledge the source if using or sharing this resource
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SAQ 4: (16 marks)

Passmark = 10/16

1. List 4 major abnormalities shown on his chest X-ray.

(4 Marks)

Widened mediastinum

Opacification both lung fields L= R

L rib #5 [2-8)

L subcutaneous emphysema

M.B Intubated is not an acceptable answer as the ETT is adequately positioned.
Consider accepting L ICC malpositioned or kinked as a possible abnormality.

2.

Whilst in the ED he becomes progressively more difficult to ventilate. List 3
potential causes for this and state the immediate management of each.

(6 Marks)

Cause

Management

ETT blocked

Hand ventilate with BVM, suction ETT,
check position of ETT, replace ETT If
neCessary

Tension Preumothorax/Haemothorax
R ICC- drainage port borderline outside
the chest wall (progression of PTx)

L ICC- kinked inside plearal cavity

Replace R side ICC I no swing noted in
canisber,
Remove and replace ICC on L side.

[progression of PTx)

Increase PEEP and trial low
volume  high rate ventilation

Pulmonary contusion

Incorrect position of ETT eg migration
into R main bronchus

Check ETT position & pull back to
ensure ventilating both lungs

Bronchospasm Nebulised bronchodilators down ETT

3. Outline & key steps in performing a large bore intercostal catheter
placement on an intubated patient who has been adequately sedated &

paralysed. {6 Marks)

Preparation - Assistant required to hold the arm abducted & correctly position patient.
Clean and drape area, Full sterile procedure

Skin Incision - Using scalpel, make an incision (approg. 4-5cm) following rib border then
blunt dissection down to pleura and using curved forceps puncture into pleural space

Tube Insertion - Insert 32F tube until distal drainage port is within chest cavity

Connect to Underwater seal drain, ensuring swing in catheter tubing

Suture in position and apply dressing

Confirm position with CXR and ensure patient vitals remain stable/unchanged.

Please acknowledge the source if using or sharing this resource
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Question 3.)

A 65 year old man Is brought in by ambulance following a maotor vehicle accident. He was the
restrained driver and hit stationary object while travelling approx. 100kmph. He required
axtrication from the car due to entrapment, and has significant right-sided chest wall injuries.
Observations on arrival:

GCS 14 HR 110 BP 10570 RR 40 Sp0O2 90% on FiD2 80%

(&) Your intern has taken a VBG which is shown balow. Interpret the ABG. including any
calculations where appropriate. State the lkely diagnosis (6 marks)

Lactate 4
Urea 5
Creatinine 110
MNa 135

K+ 6

Cl110

BEL 12

(b} You arrange a CXR in the resus bay. Please interpret the image below (4 marks)

{c) Dutline the key steps in your initial management of this patient (8 marks)

Please acknowledge the source if using or sharing this resource
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Answers

ia)

Severe respiratory acidosis

Relative mod-severe hypoxia (at Fi02 60%)
Sevara hypercapnia

Expect HCO3 increase by 1 per 10mmMHg > 40 = 3.5 if acute
Expect HCO3 increase by 4 per 10mmHg > 40 = 14 if chronic

Therefore chronic respiratory acidosis with compensatory metabolic alkalosis

Elevated lactate — possibly dt hypoxia or poor perfusion in setting of trauma
Creatinine/urea relatively normal

(c)
Primary survey:
- Airway: secure if needed, oxygen to maintain sats >=92% (although difficult to know
what is normal given chronic resp acidasis), C-spine precautions
- Breathing: consider BiPap to reduced COZ2 i alert + cooperative & pneumothorax
excluded
Circulation: 2x large bore IV access. send blood for FBC/EUC/G+H/LFTallipaze,
consider pelvic binder
Analgesia — IV morphine 2.5mg aliquots titrate to pain
Bedside EFAST
ICC to drain R haemothorax — 5" ICS Mid-axillary line
Permissive hypotension
Blood products aarly If haemodynamically unstable (current observations OK but if
deteriorates consider activating MTF)
Tranexamic acid 1g within 3 hrs of injury
Log roll + secondary survey
Imaging - CT if stable
Surgical review +- HDU/ICL admission

Please acknowledge the source if using or sharing this resource
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Rapid fire — patterns of injury based on a visual aid (litfl).

Recognising patterns of injury is important because many candidates (including myself) fall into the
trap of thinking that if you’ve been asked to describe a photo it’s an easy question-Wrong!

In trauma there is usually a known mechanism, implied injury and associated complication that
needs thought and consideration.

Going through the list of VAQ by Subject on LITFL is an efficient training exercise. Search under
Orthopaedics or Trauma. Group study will be faster with verbal answers.

Think CASE/CAUSE/COMPLICATION/MANAGEMENT

Please acknowledge the source if using or sharing this resource
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Have a look through different texts on known patterns of injury. Rosen’s chapter on Multiple Trauma
has a good one I've pasted part of it below. See the objectives list and create your own table.

M6
W Blunt Trauma Mechanisms and Assoclated Injurles

MECHANISM OF INJURY ADDITIONAL CONSIDERATIONS POTENTIAL ASSOCIATED INJURIES

b

Motor vehiele collisions
Head-on collision Facial injuries
I Laower extremity injuries
i Aartic injuries
Rear-end collision Hyperextension injures of cervical spine
! Cervical spine fraciires
' Ceneral cord syndrome
H Lateral (1 bone) collision Thoracic injuries
| Abdominal injunes—spleen, liver
Pelvic injurics
[ Claviele, humerus, nib fractures

i Rallover Greater chance of cjecton Crush injuries
i Significant mechanism of injury Compression fractures of spine
Ejected from vehicle Likely unrestrained Spinal injurics
Significant mortality
Windshickl damage Likely unrestenined Closed head imjuries, coup and countereoup
injuries

Facial fractures
Skull fractures
Cervical spine fractures
Steering wheel damage Likely unrestrained Thoracic injurics
Sternal and rb fractures, Bail chest
Cardiae contusion
Aoroic injuries
Hemaopoeumothoraces
Dashboard involvement/damage Pelvic and acetabular injurics
Diglocared hip

Restramntfsear belr use

Proper three-point restraing Deereased morhidicy Srernal and rib fractures, pulmonary contusions
Lap belt only Chanee fractures, abdominal injuries, head and
Shoulder belt only facial injurics/fracrures
Cervical spine injuries/ffractures, “submarine” out
of restraint devices {(possible ejection)
Airbag deployment Front-end colli=ions Upper extremity soft tssue injuriesfiracnines
Less severe headfupper torso injurics Laower extremity injunies/fracmrcs

Nor effecave for lateral impaces
More severe injuries in children (mproper
frone sear placement)
Pedestrian versus automaohile
Low speed (braking sumomobils) Tihia and fibula fractures, knee injurnies
High speed Waddle's miad—uabia/fibula or femur fracoures,
truncal injuries, cranioficil injurics
“Thrown™ pedestrians ar risk for multisystem
injurics

20031 WAQ XR Spine Trauma Pediatric. Chance, fracture, seatbelf, injury

Please acknowledge the source if using or sharing this resource
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This 12 year old boy was a back seat passenger in a high speed road frafiic accident.

You can see that I’'ve given you the “Answer” of Chance fracture = WRONG.

Please acknowledge the source if using or sharing this resource
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It's time to move past the obvious and ask what is the mechanism, the implied injury and
associations.

Mechanism: Flexion/distraction injury around a fixed fulcrum=Ilap seatbelt

Implied Injury: Horizontal fracture through the thoracolumbar junction involving all three columns ie
INSPECT THE POSTERIOR COLUMN FOR INSTABILITY

Associated complications: Spinal cord injury and injury to organs that lie in the transpyloric plane

pancreas
duodeno-jejunal junction
liver

spleen

SMA/SMV

Chronic issues: progressive kyphosis, pain and deformity

Here is what the examiners have to say.

Answer

Answer and Interpretation

FACEM VAQ Exam 20031 - Question 7

« Owerall pass rate for this question was 80/ 83 (96.4%).

« Examiners felt that this was a good frauma question but feedback from them was that the poor
image quality was a distraction

« This izsue was also noted by other commentators. The FEC was aware of the problem bul
unabie to resoive it at short notice

» Examiners expected more than just naming it a chance fracture and were seeking an
assessment of the posterior columns.

» The associated injuries expected included spinal cord injury. intra-abdominal related to flexoid
distrachon around a seatbel fulcrum and other injuries relaled fo a high speed RTC.

« [Inadegquate answers only named (nol described) the fracture and left out many of the
impartant associated diagnozes.

Q8. An 11 year old boy has an isolated head injury after falling from a skateboard 10 hours ago.
He has a GCS of 4 with decerebrate posturing. He is intubated on arrival and a CT head is performed,
axial slice below.

Please acknowledge the source if using or sharing this resource
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Q8. An 11 year old boy has an isolated head injury after falling from a skateboard 10 hours ago.
He has a GCS of 4 with decerebrate posturing. He is intubated on arrival and a CT head is performed,
axial slice below.

a. List 3 key abnormalities seen on the CT image (3 Marks)
1 Mark for each of:

e Left extra-dural haematoma
e  Mid-line shift
e Obliteration of left ventricular space due to mass effect

Please acknowledge the source if using or sharing this resource
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b. List 6 key clinical management strategies you would initiate whilst awaiting transfer to theatre. (6
Marks)

1 Mark for each of:
o Keep sedated - morphine + midazolam infusion
e  Maintain normotension (MAP >65mmHg)
e Low normal carbon dioxide (32-35mmHg)
e Maintain euthermia (temp 35 — 37.0 degrees)
e Maintain euglycaemia (BSL 4 — 7)
e Decrease ICP with mannitol 1g/kg or 3% Saline 2-3mi/kg
e Nurse 30 degrees head-up
e Avoid venous constriction - remove collar, loose tube tie

SAQ Questions

SAQ Question 1.

You receive a Priority 1 call from the ambulance service. They are en route with a 24 yr old male in
cardiac arrest following chest trauma.

a. List 2 indications for resuscitative thoracotomy in penetrating chest trauma (2 Marks)

1 Mark each up to 2 marks from:
e Cardiac arrest with signs of life in the previous 10 minutes.
e Refractory hypotension (SBP <70mmHg despite vigorous resuscitation)
e Pericardial effusion confirmed with ultrasound (theatre thoracotomy if stable)

b. List 2 indications for emergency thoracotomy in blunt chest trauma (2 Marks)
1 Mark each up to 2 marks from:
e Cardiac arrest with clear evidence of pericardial tamponade on ultrasound and signs of life in
the last 10 minutes.
e Refractory hypotension/cardiovascular instability with clear evidence of pericardial
tamponade on ultrasound (SBP <70mmHg despite vigorous resuscitation)
e Rapid exsanguination from chest tube (>1500 ml immediate return) — in theatre if stable

c. List 4 contraindications for emergency thoracotomy (4 Marks)

1 Mark each up to 4 marks from:
e Blunt injury without signs of tamponade

Please acknowledge the source if using or sharing this resource
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No signs of life in last 10 minutes (relative if penetrating trauma and signs of tamponade)
Non-traumatic cardiac arrest

Severe multisystem injury

Improperly trained team

Insufficient equipment

d. List 4 possible objectives of performing an emergency thoracotomy (4 Marks)

1 Mark each:

Release of pericardial effusion and tamponade
Allow direct control of intrathoracic haemorrhage
Internal cardiac massage and defibrillation
Cross-clamping descending thoracic aorta

SAQ Question 2.

A 15 year old boy is brought into ED having had a fall off his pushbike without a helmet on. Below is
a photo of part of his examination

Please acknowledge the source if using or sharing this resource
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What is this sign and what is its significance? (2 marks)
What other signs are associated with this condition this injury? (3 marks)

Do you think this patient needs a CT scan of his head? Briefly outline your reasons why (3
marks)

The patients father is concerned regarding the radiation dose of a CT scan and whether his
son may develop cancer in the future. List 2 facts that you would discuss with this father to
reassure him regarding the benefits of a CT scan in this case (2 marks)

Answers

c)

d)

Battles sign/post-auricular haemorrhage (1 mark), suspicion of base of skull fracture (1 mark)
1 mark each up to 3 marks

* Hemotympanum

* Periorbital ecchymaoses (racoon eyes)

* Subconjunctival haemorrhages without posterior limits

e CSF rhinorrhoea/otorrhea

¢ Palpable defect in skull if open laceration present

s (T -yes(1mark)

e  Why? — PECARN decision rule (1 mark),

e |f pt >2 years old, GCS<14, altered mental state palp skull fracture or signs of base of
skull fracture then this is an indication for CT scan head to rule out intracranial pathology
or something similar (1 mark)

e Patient has signs of base of skull fracture and is at increased risk of intracranial bleed
e May deteriorate and require surgical management

s Risk of bleeding cutweighs risk of malignancy at present

e Risk malignancy 1:2000

Please acknowledge the source if using or sharing this resource
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e Also note Australian PREDICT head injury guidelines Release in 2021 (predict.org.au)

SAQ Question 3.

You lead a resuscitation team in the ED. The ambulance service ring to notify you of a 6 year-old boy
with multiple injuries from a motor vehicle accident. Estimated time of arrival is 6 minutes. The child
has a GCS of 4, and is in shock. No other details are known. The paramedics have a functioning
intravenous (IV) cannula, but the child is not intubated.

Outline below the clinical resources you may need for this child. Include your calculations for all
answers.

(2) for part a; (1) for every other question

a. Child’s estimated weight in kg:

b. Uncuffed endotracheal tube size(s), internal diameter in mm:

c. IV adrenaline dose for cardiac arrest:

d. Defibrillation dose:

e. Initial IV fluid resuscitation — fluid type and volume:

f. Initial volume of rapid blood transfusion if indicated:

g. Suxamethonium dose for rapid sequence intubation:

h. Size of intercostal catheter used for haemo-pneumothorax:

i. Dose of IV glucose if blood glucose level is 1.8 mmol/L:

Please acknowledge the source if using or sharing this resource
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Answers

a. Child’s estimated weight in kg:

Agex2+8=20kg.

Or (Age +4) x2

b. Uncuffed endotracheal tube size(s), internal diameter in mm:

Age/4 + 4 for uncuffed = Size 5.5 ETT (+ 5.0 and 6.0)

c. IV adrenaline dose for cardiac arrest:

10 mcg/kg = 200 mcg

OR

0.1ml/kg = 2ml of 1:10,000 solution

d. Defibrillation dose:

4 )/kg = 80)

e. Initial IV fluid resuscitation — fluid type and volume:

Please acknowledge the source if using or sharing this resource
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20 ml/kg = 400 ml Normal Saline

f. Initial volume of rapid blood transfusion if indicated:

10 ml/kg PRBC = 200 ml (20 mi/kg accepted but not <10)

g. Suxamethonium dose for rapid sequence intubation:

Sux 1-2 mg/kg = 20-40mg

h. Size of intercostal catheter used for haemo-pneumothorax:

4 x ETT size =20 - 24 Fr. Wide acceptable size range eg. 12-20.

i. Dose of IV glucose if blood sugar level is 1.8 mmol/L:

2 to 2.5 ml/kg of 10% Dextrose = 40 to 50 ml of 10% Dextrose.

Standard Setting

No calculation = no mark.

SAQ Question 4.

This SAQ pertains to imaging in assessment of trauma patients.

A. List the 4 lines of alignment when assessing a lateral view of a cervical spine. (4)

Please acknowledge the source if using or sharing this resource
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B. List the 4 high-risk factors that mandate radiography, according to the Canadian C-Spine Rule
(specific examples are NOT required). (4)

C. List 2 low-risk factors that allow safe assessment of C spine range of motion, according to the
Canadian C-Spine Rule (assuming imaging is not already mandated). (2)

Please acknowledge the source if using or sharing this resource
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F. Complete the following table on EFAST. (1) per cell
_ View Indicator(s) of Positive Result
RUQ (Morrison’s
%l Pouch)

Approach

LUQ (splenorenal
recess)

Subxiphoid area
(pericardium)

Suprapubic area

Pleural spaces, for

e haemothorax

Approach

Anterior chest wall,
for pneumothorax

SAQ 4 ANSWER

This SAQ pertains to imaging in assessment of trauma patients.

A. List the 4 lines of alighment when assessing a lateral view of a cervical spine. (4)
Cameron p 118

Anterior vertebral line

Posterior vertebral line

Spino-laminar line

Spinous process line

Please acknowledge the source if using or sharing this resource
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B. List the 4 high-risk factors that mandate radiography, according to the Canadian C-Spine Rule
(specific examples are NOT required).

(4)
Cameron p 123
Age 65 years or older
Dangerous mechanism of injury
Paraesthesiae

C spine injury is a concern (very non specific, | know!)

C. List 2 low-risk factors that allow safe assessment of C spine range of motion, according to the
Canadian C-Spine Rule (assuming imaging is not already mandated).

(2)
Simple rear-end motor vehicle crash
Sitting position in the ED
Other:
Ambulatory at any time
No midline tenderness

No immediate neck pain after injury

F. Complete the following table on EFAST when assessing a trauma patient.
(1) per cell

Cameron p 131

Specific Imaging Feature(s) Indicating a Positive Result

Abdominal | RUQ (Morrison’s Pouch) Anechoic space between liver and right kidney
Approach | LUQ (splenorenal recess) Anechoic space between spleen and left kidney
Subxiphoid area Excess anechoic space in pericardium; abnormal
(pericardium) ventricular size, function.
Suprapubic area Anechoic space between uterus and rectum (females),
bladder and rectum (males)
Thoracic Pleural spaces Continuation of vertebral line above diaphragm
Approach Large anechoic area above diaphragm
Anterior chest wall Absent sliding sign
Lung point

Please acknowledge the source if using or sharing this resource
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SAQ Question 5

A usually healthy 30 year-old woman who is 36 weeks pregnant was injured in a high-speed motor
vehicle accident.

1. List 2 anatomical factors in this patient that increase the risk of injury to her or the foetus, as
compared to a non-pregnant patient. For each, state a brief descriptor explaining the factor.
(4)

2. List 3 physiological factors in this patient affect her assessment, specifically in examination or
investigations, as compared to a non-pregnant patient. For each, state a brief descriptor explaining
the factor. (6)

3. The patient sustained blunt abdominal trauma. Primary and secondary surveys reveal no
significant injury. However, she complains of abdominal pain and expresses concern for the
wellbeing of her unborn child. Complete the following table on options to investigate this patient for
injuries to her child. (1) per cell.

Please acknowledge the source if using or sharing this resource
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1 Pro (advantage) 1 Con (disadvantage or limitation)

CTG

for this patient for this patient

CT Abdomen

Ultrasonography

Serial Abdominal
Examination

4. Foeto-maternal haemorrhage is a possible complication of this patient’s injuries. List 2 criteria for
Rhesus immunotherapy for this patient. (2)

a.

Please acknowledge the source if using or sharing this resource
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SAQ 5 ANSWERs

A usually healthy 30 year-old woman who is 36 weeks pregnant was injured in a high-speed motor
vehicle accident.

Reference: Cameron 4" ed, p 134 to 37

1. List 2 anatomical factors in this patient that increase the risk of injury to her or the foetus, as
compared to a non-pregnant patient. For each, state a brief descriptor explaining the factor.

(4)

a. Gravid, intra-abdominal uterus. Large size and intra-peritoneal position means it’s likely to
be injured if any abdominal trauma is sustained. In high speed MCA, this is likely blunt trauma.
Seatbelt injury possible. Placental abruption and uterine rupture are feared consequences.

b. Dilatation of renal pelvises ureters present. Bladder is hyperaemic and displaced intra-
abdominally. Renal tract trauma is therefore more likely.

OR

b. Respiratory factors increasing risk of aspiration. Large abdomen with higher intra-abdominal
pressure. Diaphragm also elevated.

2. List 3 physiological factors in this patient affect her assessment, specifically in examination
or investigations, as compared to a non-pregnant patient. For each, state a brief descriptor
explaining the factor. (6)

a. Dilutional anaemia is physiological. Low Hb with this patient will influence the assessment of
blood loss.

b. Blood volume increases by about 50% at this stage of gestation. Patient may lose up to 30%
of blood volume before signs of haemorrhagic shock appear.

c. Resting HR increased by 10-20 bpm. Therefore, tachycardia is itself unreliable sign of blood
loss. NB: BP falls by 10-15 mmHg in second trimester, but should rise again at this stage.
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3. The patient sustained blunt abdominal trauma. Primary and secondary surveys reveal no

significant injury. However, she complains of abdominal pain and expresses concern for the
wellbeing of her unborn child. Complete the following table on options to investigate this

patient for injuries to her child.

Option
1.CTG

1 Pro for this patient
Sensitive for placental abruption, esp if
instituted early, and applied for 4+ hours.
Non-invasive.

(2) per cell.

1 Con for this patient
Time consuming. Results only infer injury,
rather than specifically detect them.
Expertise not widely available, and
probably not feasible if obstetric services
not on site.

2. CT abdomen

Accurate, non-invasive comprehensive
assessment. Identifies retroperitoneal
injuries too.

Late generation scanners generate less

ionizing radiation. Comparatively available.

Given clinical findings above, clinical
stability is not a concern.

lonising radiation remains problematic
for breast tissue, which is the main
concern for this patient (less so than
foetal exposure).

Radio-contrast indicated for higher
accuracy. Potential risks with allergy.
Acute kidney injury less a concern.

CT probably of low acceptability with
patient.

3. Ultrasonography

Foetal assessment not really part of E-
FAST, but limited obstetric assessment is
possible with most bedside clinicians:
foetal position, HR, activity. Placental
assessment is possible.

More informative is formal sonography,
which is sensitive for abruption, uterine
rupture, etc.

Rapid, non-invasive, repeatable. Safe.

Operator dependent. Obstetric
sonography expertise may not be
available on site.

4, Serial abdominal
examination

Non-invasive, painless. Justified if initial
findings are unrevealing, as per this case.

Requires formal admission. Difficult to
justify this alone, not least for patient
expectations. Time of observation and
criteria for discharge difficult to ascertain.

4. Foeto-maternal haemorrhage is a possible complication of this patient’s injuries. List 2

criteria Rhesus immunotherapy for this patient. (2)

a. Mother is Rhesus negative.

b. There is sufficient clinical suspicion of foeto-maternal haemorrhage, such as placental

abruption.

AND/OR

b. Confirmation of foeto-maternal haemorrhage: eg positive Kleihauer test
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Standard Setting

Bits are red are minimum requirement, so overall borderline score for this SAQ is 14/20.

SAQ Question 6

A5 YEAR OLD BOY HAS BEEN BROUGHT TO YOUR EMERGENCY DEPARTMENT AFTER A ROAD
TRAFFIC ACCIDENT. HE HAS NO PENETRATING TRAUMA. HE HAS HAD A BLOOD TRANSFUSION
COMMENCED BY THE RETRIEVAL SERVICE FOR HAEMORRHAGIC SHOCK. THE SECOND UNIT HAS
ALREADY BEEN COMMENCED.

What is the definition of massive transfusion in a child? (2 marks)

List five potential complications of massive transfusion (over low volume transfusions) (3 marks)

He has a cardiac arrest. The oxygen saturations were unrecordable due to a poor trace for 5 minutes
leading up to the arrest. What are the three likely reversible causes of his arrest and how would you
treat them (3 marks)

Cause Treatment
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SAQ 6 ANSWERS
What is the definition of massive transfusion in a child? (2 marks)

e Blood loss of >40% blood volume (>30ml/kg) is immediately life-threatening
e Activation of MHP: >40ml/kg in 3hrs or >80ml/kg in 24 hrs
e Haemodynamic instability

List five potential complications of a massive transfusion

e Hypothermia

e Hypocalcaemia

e Dilutional coagulopathy
e Hyperkalaemia

e Volume overload

e TRALI

e Acidosis

Causes and treatment of the cardia arrest
Haemorrhagic shock  Control the bleeding: external compression, pelvic binding, IR, OT
Tension PTX Decompress the chest finger thoracostomy and large bore ICC 16-24 FG

Tamponade Needle pericardiocentesis +/- Thoracotomy (decision in conjunction
cardiothoracics)

Please acknowledge the source if using or sharing this resource



Trauma 1 - Facilitator Notes

Major Haemorrhage Protocol in Children

1L BOmil/kg in 24hours OR =40mil ko 3 hours OR =3mn
II Get help
CALL S5 Clilw Fiam Pasdintion AND S AR

55 Mpor Hemorrtage

nmwmdmmﬁﬁmmm’

Siop cwart hisedng whess possible

2 eannula {largest poasitila)

B oot nEmek - G oop ird Scsai wWith crmagmaloh,
FBG. PT/ APTT | Filrnexpen. Binthe=ialry Mo Foi o

QAL LET, komvmnd Ca, phosohntal, V4G ity i

range imuson
| Qg ovei Sh
|
S mir— e mserd |
——— x| Il accesn 10 binod 8 deleyed, corsides ghong Normad Saies 10mikg
e = i cxeygn

&g fremn 1 over

Gave B0 red ceda fup 1o o unitsd, Alm Tor Hhe-0TgL
Tibve Drn O AND negative # immsadgiale nesd
ancnr koo group: eeenovn
s Folioan Bosx £0]

OR Wagar Transfaion Pack 1 |nen DY

Buzdar tronaf il on
Ghaok pateel D

WHP Paak 1 Tmnefmion Madicios will meply maximmm gt Ses of groep
BB 2N npmoicierummatched praucts. transluse smlims s per i
{140 0 4 uniem

¢ FFP iS5l
i 3 e

n PFrevent coapulopathy

Arpcipaby naod for plalolets ang ¥ alter 20midg biood
s T o oot hisedeg
Giva piood proooc using shmatrg MHP necs 240
Carmgl bypeitarnin and e il wammr
Cormot hypocaicasma (Ca Ghiconate 10%- 0. Smikg [mas S8
Conkact agint

= Malntaln stability

Snpam biooo g sery 30 minutas
Anpani FOG, conguintion sfter svary $0mi/kyg biood commpanents givmn
Morilos HR, BF, copiliaey neSiL ssrmmion, lempd roum, uiinn oulpes
Canne useng ROTEM b guis product sdeinbemlinn
Whae Bleeting shapped and putign Stakils vt MHP by callig ZB005
and retiirm emzssd oo prodocts fo rewdision

Gt more help to stop bieading

[nuier camueling Inturseniinas Nudioisgy, PGH MCL, Paadinne
Py, Pied i e Olat mmailsiclocs ns apgeop bie

Please acknowledge the source if using or sharing this resource



