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The Goodman Immersive Learning Center
Event: Wilderness Medicine Simulation – Scenarios 
Session: Wilderness Medicine High Fidelity Simulation – Forrest Fire Scenario
Learner population:  Physicians, nurse practitioners, physician assistants, paramedics, emergency medical technicians
Learning Objectives:  

Cognitive – 
1. Triage 2 burn victims in pre-hospital setting

2. Recognize airway deterioration in victim #2
3. Triage appropriately (reverse triage) and black tag expectant victim
4. Airway and Surgical Airway

5. Recognize need for thoracic escharotomy 

6. Formulate evacuation plan
Technical – 
1. Intubation using surgical airway 

2. Escharotomy of chest 
3. Peripheral venous access 
Behavioral – 
1. Demonstrate effective radio communication with dispatcher to arrange helicopter/ground transport 
2. Demonstrate effective teamwork
Scenario Overview: (for faculty eyes only)
A forest fire has moved into a canyon and trapped a fly fisherman and son in a remote wilderness without immediate access to roads.  A three-person SAR team and rookie SAR member find the victims approximately one mile from the nearest road 4 hours after the victims were burned.  

The first victim sustains a combination of partial and full thickness burns to more than 90% of his body including the face, neck and trunk.  He has no chance of survival and should be triaged as “expectant” such in order to focus on the second victim.  

The second victim has approximately 40% body surface area burns to trunk, back and right lower extremity.  He also has extensive inhalation injuries that require airway protection.  However, the team is unable to intubate the patient using direct laryngoscopy secondary to significant airway edema.  A surgical airway is required.  
Once the airway is established, his extensive burns to the chest inhibit ventilation necessitating an escharotomy of the chest wall.  Once airway and breathing are established, providers must quickly establish IV access and begin fluid resuscitation and attempt to keep the patient warm using blankets, warm fluids, etc.  

Victim #1
· Patient Age: unknown (adolescent male)
· Presenting symptoms: unable to obtain history secondary to critical (expectant) condition
· PMH: unknown
· Concerns: unresponsive, agonal respirations
· Most recent vital signs: unable to obtain
Victim #2
· Patient age: 45 y/o male
· Presenting symptoms: complaining of pain to right leg and chest from burns, coughing, as well as extreme cold.  Agitated and requesting to help friend. 
· Past medical history: none
· Concerns: airway, breathing, significant burns and pain control, compression / compartment syndrome of right leg as well as developing thoracic compartment syndrome. 
· Most recent vital signs: HR 117 RR 28 BP 105/65 O2 Sat 93% RA Temp 96F
· Lab data: blood glucose 84 (if asked)
Staging Clinical Narrative: (for learners)
A forest fire has moved into a canyon and trapped a fly fisherman and son in a remote wilderness without immediate access to roads.  A three - person SAR team with and rookie SAR member find the victims approximately one mile from the nearest road 5 hours after the victims were burned.  

Scenario Progression:

	CHANGES IN CLINICAL ENVIRONMENT
	EXPECTED INTERVENTIONS

*Critical actions
	PROMPTS

	Victim #1 

Exam: Mix of partial and deep thickness burns to face, neck, torso, extremities totaling >90% burns.  Agonal respirations with thready, no peripheral pulses.  GCS 3.
	* Scene safety (is the fire still burning?)
*Identify patient as expectant and move to victim #2.  (If intubate Victim #1, immediately go into decompensation of airway of Victim #2)
	Allow to intubate, run code with ACLS drugs, no response of pulse


	Victim #2

Baseline vital signs: HR 117 RR 25 BP 105/65 O2 Sat 93% RA Temp 95F
Exam: speaking 2-4 word sentences, wheezing and coughing, slightly muffled voice, singed nasal hairs and extensive soot in mouth, lungs – wheeze and cough, heart tachycardia, burns to face, neck, chest and right leg, 2+ pulses except none in R DP / PT

	*Recognize emergent issues: airway with thermal burns requiring intubation, dehydration requiring IV fluids, mild hypothermia, lack of pulses right lower extremity. 
	Victim #2, “he was just talking to me, like minutes ago, oh Timmy!, you got to help him “– urging team to divert resources and time to expectant victim” If rescuers help son, Victim #2 starts to decompensate while Victim #1 is being coded.

	Patient’s pulse ox 84%, voice becomes more muffled.
	* Make decision to intubate

	

	Difficult airway - with inability to intubate
Laryngospasm
	· Surgical airway will require cricothyrotomy panel. 
	

	After intubation, poor lung expansion, Blood pressure decreases to 80/50 HR130, pulse Ox 80% and lack of full chest expansion
	* Obstructive shock from thoracic compartment syndrome. 

* Thoracic escharotomy 
	If lack of chest expansion not noticed by clinician, worsening respiratory distress. 
“Hey, his chest isn’t really moving much”

	
	· *Initiate fluid resuscitation 
	

	
	*Initiate dispatcher 
	

	VS BP 110/60 HR 100 O2 94% RR 24 GCS 10T

Helicopter en route.  Will land at LZ near patient in 5 minutes.


	Escharotomy


	“Dispatch, is the scene safe”


Debriefing Didactics / Questions:

· Reverse triage in multi-casualty, with multiple victims and few resources, necessity of triaging a victim as “expectant” to optimize available resources
· Burns: singed nasal hairs, soot in mouth / nose, burns to face and neck, high risk for edema to airway and progressive respiratory distress, establish an airway early. 
· Q: how would you improvise a surgical airway if you did not have an ETT? 

· Q: If they choose a cric spike: Can ask if one could fully ventilate and oxygenate through a Cric spike? Can discuss airway resistance through a cric spike via sports bottle straw and difference b/w oxygenation and ventilation – optimized through sports bottle straw)

· (Adams BD, Whitlock WL. Military Medicine 92002;167(1):76–78: body plethysmography on volunteers, compared the airway resistances (Raw ) of 2 types of sports bottle straws and the barrel from a ballpoint pen to standard cricothyrotomy airways (a 7.0 endotracheal tube and a 8.0 Shiley tracheotomy tube). The sports bottle straws were as effective as the standard airway devices, and we found no statistically significant difference in their Raw. However, the pen barrel had a much higher Raw and is an unacceptable choice. 

· Poiseuille’s law states that the volume of air flowing through a tube for a given pressure gradient increases directly with tube radius raised to the fourth power and inversely with tube length. Following Poiseuille’s law, the “Cric Spike” from a cut off IV drip chamber would allow for less than half the volume of airflow than a ballpoint pen with an internal diameter

· Q: Parkland formula - Wt in KG x % BSA x 4 = Fluid required in first 24 hours, ½ in first 8 hours. 
· Rule of 9's for Adults: 9% for each arm, 18% for each leg, 9% for head,18% for front torso, 18% for back torso. Palm is 1%. Q: what cooling affect do cold IV fluids have on core temperature? 1 L NS will drop core temp 0.5 C 
· Q: If was not done well in scenario: ask how to perform an escharotomy of torso to facilitate ventilation in thoracic compartment syndrome.
· Criteria for judging: (Circle, total 25 points)

· Critical actions:
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· Cognitive Proficiency:
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