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SAQ Questions + Answers

SAQ1

Itis 10am. You are in charge at your ED and you receive a call from the ambulance service
that they are attending a bus crash with approximately 50 multiply injured passengers. They
are located 10 kilometres from your urban district hospital.

a. Define a major incident:

- an incident causing so many live causalities that special arrangements are necessary to
deal with them. It disrupts the health services and it may present a serious threat to the
health of the community

b. List 8 important steps you would take to prepare for this situation

- Confirm (ETHANE — exact location, type of incident, hazards, access, numer and type of casualties,
emergency services present and required)

- Activate disaster plan of the hospital and ED- code brown
- Establish control centre
- Hospital level preparation — notify radiology, blood bank, pathology, inpatient teams and OT

- Notify surrounding hospitals and nearest tertiary trauma centre, divert in bound ambulances unless
patients critical

- ED preparation — staff (call evening team in early, use non clinical consultants, nursing staff,
orderlies, administrative staff)

- equipment (restock, obtain extra equipment, PPE, disaster triage ID labels)

- Area (removal non-urgent patients, admission, decontamination area, media
liason area, triage area (eg. ambo bay), diversion area outside ED for ambulant patients; prepare
treatment areas

- Brief staff — allocation of roles, patients to be expected, changes in areas
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c. List 6 problems that you may encounter in the first 24 hours of this major incident (6
marks)

- staff fatigue

Staff rotation

Exhausted stocks

Communication system overloaded

Overloaded pathology and radiology services

Limited access to OT

Patient identification and tracking

Dealing with patients that are not part of major incident

Transfer of patients to tertiary hospital

SAQ 2.

You are working as a retrieval physician. You receive a call from a GP in a small community
hospital at 3am, two hours away by road. The GP asks advice regarding an 18 month old boy
who has presented with his mother. He has a 12 hour history of fever, pallor, stridor and
marked increase work of breathing with RR 60. Despite IMI and nebulised steroids the child
is still severely distress with stridor.

a. What initial instructions would you give to the GP with regards to management of this
child (5 marks)

- minimal disturbance or handling of child- allow to sit on Mums lap in a comfortable, up
right position

- nebulised adrenalin — 0.5ml/kg 1:1000 max 5ml and provide supplemental oxygen if
needed

- Check dose of steroid — ensure max given — dexamethasone 0.6mg/kg imi/IVI

- if available call for help — anaesthetics/ paediatrics

- apply EMLA to pre-empt need for IVI access

- if immunisations not up to date or possibility of epiglottitis or tracheitis give antibiotics

-PPE — droplet precautions

b. The child has transient improvement in RR and stridor, but remains pale and agitated.
You decide the child needs transfer to a tertiary centre. Give 2 advantages and 2
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disadvantages for each mode of transport — road and helicopter when considering transfer
of a patient.

- Road ambulance - Pros: quicker to arrange; good <50km, less dangerous to crew, cheaper, no
complications altitude

Con —slower at longer distances, need road access

-Helicopter - Pros: flexible landing (closer to hospital, reach inaccessible areas); less
turbulence/faster to mobilise than fixed wing

Cons: more expensive, noise, vibration, less space, mild complications of altitude, more weather
dependent (eg poor vis); slower to mobilise than road; slower speed than fixed wing; usually not
pressurised; T control difficult; safety considerations on approach; more dangerous to crew;
communication only via headset

c. You have arrived via helicopter as the retrieval doctor and plan to transfer the patient
to a tertiary centre. The child has mild stridor at rest but is settled. The GP has successfully
inserted an IV cannula prior to your arrival.

List 4 complications that may occur during this transfer and the steps you would take to
mitigate against these. (8 marks)

Potential complication Action taken to prevent
Airway obstruction/clinical deterioration Ensure child is stable for transfer without
during transfer definitive airway. If able to transfer without

intubation, ensure drugs/equipment are
available and dosed/sized correctly.
Distress of child due to noise/environment | Mother to fly with child if present. Provide
child with noise cancelling headphones and
music/video on phone if possible.

Dislodgement of lines Ensure lines strapped/tapped securely
Difficulty assessing child clinically due to Cardiorespiratory monitoring if child
noise/darkness tolerates. Ensure child’s chest wall/work of

breathing is visible and encourage parent to
report increasing distress

Airborne/droplet transmission of potential | Airborne PPE for staff given nebulisers
pathogens to staff likely to be used en route.

SAQ 3.
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You are working in a tertiary referral centre that houses the local hyperbaric chamber. You
are contacted by a GP working in a remote GP staffed medical centre located 150 km away.
They have a 30 year old male diver with suspected decompression illness. The GP is
requesting advice and your retrieval of this patient. Current observations: GCS 14 (V4) HR 60
/min BP 95/50 mmHg Temperature 34.0 oC 02 Sats 92 % 8L/min 02 via Hudson mask RR 28

/min

a. List 3 instructions for patient management prior to retrieval team arrival (3 Marks)

1 Mark for any three of:

Manage patient supine or left lateral position / prevent movement

100% Oxygen

Volume resuscitate / optimise blood pressure

Correct hypothermia

No marks for Trendelenburg position as increases risk of cerebral gas embolisation

b. Complete the table comparing Arterial Gas Embolism (AGE) Versus Decompression

Sickness (DCS) (14 marks)

Feature

AGE

DCS

Pathophysiology

Gas bubbles in arterial system
following pulmonary barotrauma
or arterialised venous gas emboli
(Via PFO)

Nitrogen bubble formation in
venous system on ascent

Risk factors in dive

Failure to exhale compressed air
following ascent

Long dive, Deep dive, Air travel or
high altitude after dive, failure of
safety stops

seizures, altered mental state,
headache

Onset Usually within 5 minutes after 50% within 1 hour of ascent, 90%
ascent. Range 0-20 minutes. within 6 hours
Symptoms Neurological: CVA-like symptoms, | MSK: Joint pain, Rash, Itching

Other: Haemoptysis, SOB, CVS
instability

Systemic: Paresthesiae, dizziness,
vertigo,

Examination Findings

Hemiplegia, altered mental state,
visual loss

Skin rash (cutis marmorato,
urticaria)

Features of pulmonary
barotrauma (Pneumothorax, etc)

Neurological signs, Spinal cord
signs, vestibular signs, pulmonary
DCS (Respiratory compromise)
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c. List 7 important elements in the retrieval of this patient (7 Marks)

1 Mark up to 7 marks for each of major headings:

Issues - need to avoid altitude / maintain temp / maintain oxygenation / support circulation
Early liaison with hyperbaric physician and communication with GP

Staffing

Retrieval team e.g. RFDS or send from hospital - stem suggests hospital based retrieval
team - ensure adequate Dept staffing if sending from ED

Modality - no right answer - need to recognise issue of speed of retrieval and need to avoid
altitude

Road may be suitable time to aircraft take-off / landing likely comparable
Road cheaper more available.
Aircraft - if used must mention pressurisation / avoid altitude

Equipment Oxygen 100% for journey - adequate supply Potential for need for RSI / airway
equipment

Rewarming - cabin temperature / blankets / warmed fluids
Inotropes / central access

Patient

Stabilise and assess on arrival

Consider ETT / resp support

IDC

Transport to destination

Liaise with hyperbaric chamber or HDU

Documentation / NOK Ensure adequate documentation of transfer
Adequate handover

Ensure patient / family / NOK aware of plan / transfer

SAQ 4.
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A 32yo man is brought into your ED delirious following a collapse in the final stages of a
marathon. His observations are:

P130 sinus rhythm

BP 90/50 RR 24

Sa02 92% room air

GCS 12

Temp 39.5 degrees Celsius on aural thermometer

a. List 5 possible causes for this presentation (5 Marks)
Infections — sepsis, meningitis, encephalitis

Endocrine — thyroid storm, phaeochromocytoma, DKA
Neurological — hypothalamic bleed, CVA, status

Toxicological -anticholinergic syndrome, sympathomimetic OD, salicylate OD, serotonin
syndrome, malignant hyperthermia, neuroleptic malignant syndrome, alcohol/BZD
withdrawal

b. You suspect this patient has exercise induced heat stroke. List 5 risk factors for heat
stroke (5 Marks)

Environment — high ambient temperature, high relative humidity
Age —infants, elderly

Physical — obesity, dehydrations, alcohol use, current febrile iliness, lack of acclimatisation,
lack of physical fitness, previous heat stroke

Medical conditions — cystic fibrosis, diabetic, hyperthyroidism, Parkinsons, spinal injury, IHD,
delirium tremens, dermatological conditions — psoriasis, eczema, scleroderma, decreased
sweating

Medication — anticholinergic drugs (TCAD’s, phenothiazines), inhibited cardiac output
(CaChblockers, B lockers), disrupted thermoregulation (LSD, phenothiazines), increased m
activity (amphetamines, cocaine), antipsychotics (NMS), antidepressants

c. When assessing this patient, list 5 investigations you would do and why? (10 Marks)
1. BSL — exclude hyper/hypoglycaemia looking for cause of altered GCS, or DKA
2. U/A —infection and myoglobinuria

3. ECG — complications eg tachyarrhythmias, causes — if drug related looking for prolonged
QT, dominant R wave
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4. FBC - raised WCC indicating infection, low plt from DIC

5. UEC — complications — renal impairment, hyperphosphataemia and hypercalcaemia and
hypokalaemia from rhabdomyolysis, later hyperkalaemia and hypocalcaemia

6. Coagulation — DIC

7. Blood cultures to exclude sepsis

8. LFT — liver failure as cause or complication of heat stroke
9. CK — look for rhabdomyolosis

10. CXR — ARDS or infection

11. CT head — bleed, meningitis

d. Discuss 3 cooling methods when treating heat stroke, including advantages and
disadvantages of each method: (9 Marks)

Evaporative methods (spray cool water and then fan)

- Advantage: effective cooling, readily available, well tolerated and practical
- Disadvantages — difficult to maintain electrodes, shivering, less effective in humid
environments

Immersion (place patient in pool filled with ice water)

- Advantage — rapid, most effective
- Disadvantages — shivering, poorly tolerated, not compatible with resuscitation

Conduction methods — icepacks or cooling blanket

- Advantages — easy to apply and practical, can be added to other cooling methods
- Disadvantages — limited cooling efficacy

Cardiopulmonary bypass

- Advantage — fast and effective
- Disadvantage — invasive, not readily available, setup labour intensive

Cold water lavage (urinary bladder, rectal, peritoneal)
- Not recommended — invasive, labor intensive, water intoxication

Cold IVI -not recommended — unjustified complication rate

SAQ 5

You receive a Priority 1 call from the ambulance service. A 5yr old boy is on route by ambulance post
drowning in family home pool.
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The child was seen 10 minutes prior to being found in the pool by his parents. CPR was commenced
immediately when the child was found. On arrival of the paramedics, the child had a palpable pulse
and was breathing spontaneously but with weak respiratory effort. The paramedics are now 5
minutes away from your department. The child’s GCS is currently 3 and assisted breaths are being
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given by the paramedic team. Pupils are size 3 and reactive.

a. List 3 factors that indicate a poor prognosis, and 3 factors that may indicate a good prognosis in

this scenario (6 Marks)

Poor prognosis:

Good prognosis:

Prognostic scores

Submersion > 5mins

Coma on arrival

Time to first breath >30mins
Coma / cardiac arrest at scene
GCS 3

CPR for within 10 minutes
Pupils not fixed & dilated
Time to first breath <30mins

No marks for pH <7.1 as not relevant to this scenario.

Orlowski Scale - <3 factors = 90% chance recovers >3 factors = 5% recovery

Age <3

Submersion > 5mins
No CPR for >10 mins
Coma on arrival
pH<7.1

Conn + Modell - 2 hours post immersion conscious level

Category GCS Neuro intact survival (%)
A = alert >14 100
B = blunted 8-13 100
C = comatose <8 >90
C1 = flexion 5 >90
C2 = extension 4 >90
C3 = flaccid 3 <20

b. Outline 6 steps in your preparation for the patient's arrival (6 Marks)
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1 Mark for each of below up to 6 marks

Department
e Ensure adequate staffing / supervision rest of dept
Area
e Paediatric appropriate resuscitation bay
Staff
e Resuscitation team
e Paediatric / Anaesthetic assistance
e Nurse for family
e Staff for CPR - if hypothermic prolonged arrest scenario
Weight Estimation
e Agex2+8orl8kg
Equipment
e Age appropriate airway - ETT sizes 4.5 /5 / 5.5 and laryngoscope
e [V access if arrested 10 1st line
e Rewarming - towels to dry patient, warm blankets/ fluids, Bair hugger
Drugs

Adrenaline 0.1ml/kg 1:10000
Fluid 20 mi/kg bolus

Glucose 10% dextrose 2mls/kg
4J/kg shock
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You have received a Priority 1 call that a 40 yr old male has been struck by lightning and will arrive in

Disaster/Pre-Hospital/Environmental

your Emergency Department in 5 minutes.

a. Complete the table to outline the differences in mechanism of injury between a lightning injury

versus a high-voltage injury (10 Marks)

1 Mark for each correct box

Lightning High-voltage
Time of exposure Brief, /nstc.m.taneous (10-100 Prolonged tetanic
milliseconds)
Energy level (volts) 100million — 2 billion V >1000V
Type of current Direct Usually AC
Flashover Yes No
Shockwave Yes No

b. List five complications from lightning strikes other than cardiorespiratory arrest with the
associated clinical features on examination (10 marks)

Burns (multiple types) - Linear burns along skin folds, Punctate lesions, Feathering lesions
(Lichtenberg figures)

Myocardial necrosis — Tachycardia, Hypotension, arrhythmia

Keraunoparalysis - Lower limb weakness, signs of ischaemia (blue, cold, pulseless feet)
Neurological (CNS or PNS) — Altered GCS, lower extremity paralysis, seizure, hemiplegia,
signs of ICH

Ophthalmological - Cataracts, corneal burns, retinal detachment (plus associated clinical
findings)

Otological — Sensorinuerual heraring loss, ruptured TM - hearing loss, signs on examination
of the above.

c. You have been asked to deliver a teaching session to trainees on resuscitation after lightning strike
injury. List 3 modifications to ALS as recommended by the American Heart Association (AHA) and the
European Resus council (ERC)

Prolonged resuscitation is associated with good outcomes after lightning strike as cause of
cardiac arrest is often reversible and transient. (prolonged CPR usually indicated even if long
down time)

Dilated pupils should not be taken as signs of brain death in the lightning victim

Respiratory arrest is common after ROSC due to neurological effects of high voltage injury,
ventilation must be supported.
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VAQ Discussion:

Surge
Define Surge

- Significant increase in demands placed on ED, given normal capacity, within which an
ED can reasonably maintain standards of care

Management

- Recognise the surge — waiting times, rate of presentation, ambulance diversion

- Initiate action —startin ED

- Mx pt flow — divert in bound patients, decant patients to other areas, d/c selected
patient

- Setclinical goals — immediate review of staff work practices, change in clinical goal —
doing most for the most

- Maintain standard of care — decant patients from ambulance to WR, divert non
clinical visitors to appropriate non ED areas, deploy surge team for advance triage

- ED space — clear discharged, admitted patients, clear WR of patients fit for
alternative disposition (AH GP), prepare intra ED expansible areas (corridors etc)

- Staff — modify rolls, engage non clinical staff

- Supplies and equipment- distribute and request extra

- Systems — divert in bound patents, early senior review, involvement of hospital —
discharges, pulling patients from ED etc
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High Altitude lliness

Pg 1320 Dunn
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Quick Fire session

50 year old alcoholic BIBA — found unconscious on the road
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List 3 abnormalities on this ECG
Dx

Methods of rewarming
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List 3 abnormalities on this ECG

- Sinus bradycardia
- Osborne waves
- Shiver artefact

Hypothermia

Rewarming — Passive — removal from cold environment, allow body to rewarm on own, from
endogenous heat production, warm dry wind free environment, use of insulation

-Active — External -application o exogenous heat to body surface eg heated blankets,radient
heat, forced air

- Internal -warm air, ivi fluids, Gl lavage, bladder lavage, peritoneal lavage, pleural
lavage, extracorporeal rewarming
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30 year old male presents after a high voltage electrocution

List 5 features of this patient’s injury
How do electrical burns differ from thermal burns

Discuss the clinical features of electrical injuries
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Swelling of hand and wrist — flexion deformity of fingers d/t swelling or tetanic muscle
contraction

Mottled skin — compromised bloodflow
Areas of third degree burns palmer aspect 1-3™ fingers and ulnar aspect of palm
Second degree burns of wrist

Skin discoloration of distal fingers —ischaemic changes

Electrical vs Thermal

- Electrical has direct effects on heart and nervous system

- Electrical injuries involve deep structures

- Small entry and exit wounds do not accurately reflect extent and depth of tissue
damage

Clinical feature

- Burns
- Cardiac — VF (AC) and Asytole (DC) -immediate death at time of shock
Sinus tachy with non specific St and T wave changes
AF
- Nervous system - Acute — resp arrest, seizures, amnesia, coma, motor deficits
Delayed — spinal cord injury with local amyotrophy and reflex
sympathetic dystrophy. Peripheral N injury
- ARF secondary myoglobinuria
- Muscular and vascular injury leading to rhabdomyolysis, compartment syndrome,
DVT, arterial thrombosis, tetanic m contractions leading to fractures and dislocations
- Ocular — cataracts, corneal burns, intraocular haemorrhage, thrombosis
- Auditory — damage by bleeding/current
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