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1. Scenario description and patient history: Scenario 1  – Bronchospasm
1.1 Short description of the scenario:
Induction for laparoscopic hemicolectomy. Shortly after intubation, airway pressure rise and a wheezing breathe sounds is heard. As the tidal volume decreases, the patient becomes hypoxic and the blood pressure drops. If the team does not take corrective action, the patient will become bradycardic and asystole from massive bronchospasm.
1.2 The Preoperative Anaesthesia Assessment 
We provide this information to the participants prior to starting the simulation:

Scenario 1

69 year old female in-house patient for laparoscopic hemicolectomy, ASA classification III, 
Weight 110kg, height 174cm, BMI 36 kg/m2

Medical history:
1. Colorectal adenocarcinoma (cT3;M0;N0)
2. Coronary 3-vessel disease with 3xDES in RIVA and 1xDES in RCA (intervention 04/2016)
3. COPD Gold III
4. Arterial hypertension
5. Coxarthrosis right hip
6. Allergic asthma in childhood

Physical examination:
· Cardiovascular: cv compensated, MET>4; normal heart sounds, no murmurs 
· Pulmo: normal vesicular breathing sounds 
· Gastrointestinal: no gastric reflux under Pantoprazole, no nausea, normal bowel movement
· Coagulation: ASS 100mg, no known coagulation disorders
· Allergies: Pollinosis (Hayfever) in springtime

Prior and concomitant medication: Aspirin 100mg, Bisoprolol 2,5mg, Lisinopril 5mg, Atorvastatin 40mg, Salbutamol inhaler 1x/d, Ipratropriumbromid inhaler 1x/d, Ibuprofen 400mg, Pantoprazole 40mg

Airway assessment: 4cm mouth opening, Mallampati score III, thyro-mental distance 9cm, free cervical spine movement
Previous anesthesia: no past anesthesia issues

Laboratory results: Hb 126 g/dl, Tc 210 G/l, INR 1.1, GFR 70 ml/min, normal electrolytes

Airway management: Intubation using C-MAC (Video laryngoscopy)
Planned anaesthesia: Propofol, Fentanyl, Rocuronium, Sevoflurane, Ephedrine/Norepinephrine
In-situ installations: Arterial catheter, central venous catheter, BIS monitoring, peripheral venous catheter, urinary catheter with temperature monitoring
1.3 Appropriate Stanford Emergency Manuals
Bronchospasm, asystole



2. Scenario description and patient history: Scenario 2 – Malignant hyperthermia
2.1 Short description of the scenario 
The anaesthesia team conducts a rapid sequence induction for osteosynthesis material removal on the right lower leg. After intubation, the ventilation pressure increases as the patient develops a masseter spasm and bites the tube. At the same time, the expiratory CO2 increases, and the patient becomes tachycardic. The saturation and blood pressure decreases slightly, and the body temperature rises, the patient starts to sweat. If the team does not take corrective action, the patient will become bradycardic and go into pulseless electrical activity.
2.2 The Preoperative Anaesthesia Assessment 
We provide this information to the participants prior to starting the simulation:

Scenario 2

In-house Patient with septic status of osteosynthesis material on his right lower leg. Scheduled for removal of material. ASA classification II, male, Age 45a, weight 75kg, height 176cm, BMI 24 kg/m2

Medical history:
1. Tibia fracture after a ski accident in 03/2019
2. Gastric reflux 
3. Hypercholesterolemia
4. Nicotine abuse (30PY)
5. Anaphylaxis Grade-II after administering Penicillin 

Physical examination:
· Cardio: cardiovascular system compensated, MET>4; normal heart sounds, no murmurs 
· Pulmo: vesicular breathing BSN (breath sounds normal), cough in the morning
· Gastro: food-independent gastric reflux, not symptom-free under Pantoprazole, regular bowel movement
· Coagulation: anamnestic no coagulation disorders
· Allergies: Anaphylaxis Grade-II after administering Penicillin (Shortness of breath)

Prior and concomitant medication: Rosuvastatin 20mg, Pantoprazol 40mg

Airway assessment: Mouth opening > 4cm, Mallampati score II, thyro-mental distance 10cm, Cervical spine movement: free
Previous anaesthesia: no prior general anaesthesia, spinal anaesthesia for tibia fracture in 2019, placing the spinal anaesthesia was painful and traumatic for the patient, he wishes general anaesthesia.

Laboratory results: Hb 146g/dl, Tc 235G/l, INR 1.0, GFR 87ml/min, electrolytes normal

Airway management: RSI with C-MAC (Video laryngoscopy)
Planned anaesthesia: Propofol, Fentanyl, Suxamethonium, Sevoflurane, Ephedrine/Norepinephrine
In-situ installations: Arterial catheter, central venous catheter, BIS monitoring, peripheral venous catheter, urinary catheter with temperature monitoring
2.3 Appropriate Stanford Emergency Manuals
Malignant Hyperthermia, Pulseless electrical activity


3. Scenario description and patient history: Scenario 3 - Myocardial ischemia
3.1 Short description of the scenario 
The anaesthesia team induces a patient for transurethral prostate resection. After intubation, the patient develops ST-segment elevation. If the team does not take corrective action, the case will lead to ventricular fibrillation and resuscitation. 
3.2 The Preoperative Anaesthesia Assessment 
We provide this information to the participants prior to starting the simulation:

Scenario 3

Patient scheduled for TURP. ASA classification III, male, Age 81a, weight 67kg, height 173cm, BMI 22 kg/m2

Medical history:
1. Prostatic hyperplasia
2. Urothelial carcinoma of the bladder (pT2;N0;M0) and TUR-B 7/2018
3. Diabetes mellitus Typ II
4. Arterial hypertension
5. Hypercholesterolemia
6. Total hip replacement left hip

Physical examination:
· Cardio: cardiovascular system compensated, MET>4; normal heart sounds, no murmurs, anamnestic last cardiac check-up in 2012, without any findings
· Pulmo: vesicular breathing BSN
· Gastro: no gastric reflux, normal bowel movement
· Coagulation: anamnestic no coagulation disorders
· Allergies: not known

Prior and concomitant medication: ASS 100mg, Lisinopril 10mg, Atorvastatin 40mg, Metformin 1000mg (last intake 1 day ago), Sitaglin (Januvia) 25mg (last intake 1 day ago)

Airway assessment: Mouth opening > 4cm, Mallampati score I, thyro-mental distance 10cm, Cervical spine movement: free
Previous anaesthesia: previous general anaesthesia for hip surgery and bladder surgery without any problems

Laboratory results: Hb 91g/dl, Tc 197G/l, INR 1.2, GFR 42ml/min, electrolytes normal, HbA1c 7.8% 

Airway management: Intubation using C-MAC (Video laryngoscopy)
Planned anaesthesia:  Propofol, Fentanyl, Rocuronium, Sevoflurane, Ephedrine/Norepinephrine
In-situ installations: Arterial catheter, central venous catheter, BIS monitoring, peripheral venous catheter, urinary catheter with temperature monitoring
3.3 Appropriate Stanford Emergency Manuals
Myocardial ischemia, Ventricular Fibrillation or Pulseless Ventricular Tachycardia


Table 1: Scenario script: Scenario 1 – Bronchospasm.
	Time window (minutes)
	Vital and clinical signs
	Explanations
	Task to be performed

	
Intubation

	Heart rate and pulse: 85/min

Mean blood pressure: 83mmHg

Mean central venous pressure: 5 mmHg

ST-Segment II: 0.1 mV.

SpO2: 99%
Respiratory rate: 14/min
Expiratory CO2: 4.8kPa
Tidal volume: 425ml

Temperature: 36.6°

Bispectral Index: 24

Train of four ratio  0
	Anaesthesia induction and endotracheal intubation already performed

Drugs used: Fentanyl, Propofol, Rocuronium, Sevoflurane
	

	1 - 3
	Airway pressure 
Airway swelling 
Wheezing breath sounds 

Heart rate and pulse:  110/min

Mean blood pressure:  63mmHg

Tidal volume:  300ml

Expiratory CO2: 
7.0 kPa, with upsloping curve
	Slowly go to maximum setting for airway resistance

When the participants ask what happens, Voce of God will answer: "Patient bites the tube" (sign for Masseter spasm)
	(1) Set 100% FiO2 and increase fresh gas flow

(2) Rule out problems with tube (auscultation and suction) 

(3) Deepen anaesthesia with volatile anaesthetics 

	3 - 5
	Breath sounds: now silent chest 
Tidal volume: 150ml 
Expiratory CO2: 8.0 kPa 

No signs of anaphylaxis
	
	(4) Give inhaled agents: Beta 2 agonist and/or anticholinergic drugs 

(5) Change I:E ratio to allow adequate exhalation

(6) Consider ketamine

(7) Consider hydrocortisone

(8) Consider nebulized epinephrine 

(9) Obtain arterial blood gas analysis

	5-7
	Pulse:  130/min

Mean blood pressure:  55mmHg

SpO2: 82%
Tidal volume 100ml
	
	(10) Disconnect patient from circuit 

(11) Give iv epinephrine


	7
	Pulse:  43/min
Mean blood pressure:  25mmHg

SpO2: 63%
	
	

	8
	Pulse: Asystole
Blood pressure mean:  0 mmHg

SpO2: 63%
	
	(12) Begin chest compressions

(13) Give iv epinephrine 1mg


	9
	Pulse: 70
Mean blood pressure: 60 mmHg

SpO2: 93%
	Return of spontaneous circulation
	

	10 End
	
	
	


Table 2: Vital Sign Simulation: Scenario 1 – Bronchospasm.
	
	Heart rate (min-1)
	MAP (mmHg)
Psys/Pdia
	CVP (mmHg)
	SpO2
(%)
	Af
(min-1)
	TV
(ml)
	etCO2
(kPa)
	Temperature (°C)
	BIS
	TOF ratio (%)
	ECG ST-Segment
(mV)
	Cardiac rhythm

	Prior to Intubation
	85
	83
(135/70)
	5
	99
	14
	425
	4.8
	36.6
	98
	100
	0.1
	Normal

	0 – 1 min
	96
	75
(122/69)
	5
	92
	14
	425
	4.8
	36.6
	24
	5
	0.1
	Normal

	1 – 3 min
	110
	63
(80/45)
	5
	92
	14
	300
	7.0
	36.6
	40
	5
	0.1
	Normal

	3 – 5 min
	110
	63
(80/45)
	5
	92
	14
	150
	8.0
	36.6
	40
	5
	0.1
	Normal

	5 – 7 min
	130
	55
(74/40)
	5
	82
	14
	100
	8.0
	36.6
	40
	5
	0.1
	Normal

	7 – 8 min
	43
	25
(40/10)
	5
	63
	14
	100
	4.0
	36.6
	40
	5
	0.1
	Normal

	8 – 9 min
	0
	0
	5
	10
	14
	100
	2.2
	36.6
	40
	5
	0.1
	Asystole

	9 – 10 min
	70
	60
(79/43)
	5
	93
	14
	100
	4.8
	36.6
	40
	5
	0.1
	Normal

	Normal
	70
	75
(122/69)
	5
	96
	14
	430
	5.1
	36.6
	40
	5
	0.1
	Normal





Table 3: Scenario script: Scenario 2 – Malignant hyperthermia.
	Time window (Minutes)
	Vital and clinical signs
	Explanations
	Task to be performed

	
Intubation

	Heart rate and pulse: 75/min

Mean blood pressure: 67mmHg

Mean central venous pressure: 5 mmHg

ST-Segment II: 0.1 mV

SpO2: 97%
Respiratory Rate: 13/min
Expiratory CO2: 4.7kPa
Tidal volume: 425ml

Temperature: 37.0°

Bispectral Index: 30

Train of four ratio:  0 
	Anaesthesia induction and endotracheal intubation already performed

Drugs used: Fentanyl, Propofol, Suxamethonium, Sevoflurane
	

	1 - 3
	
Heart rate and pulse:  120/min

SpO2: 98%
Tidal volume: 425ml
Expiratory CO2:  7.5 kPa

	Masseter spasm develops
	(1) Discontinue potential triggers
(mainly volatile anaesthetics)

(2) Set 100% FiO2 and increase fresh gas flow

(3) Increase minute ventilation

(4) Organize Dantrolene

	3 - 5
	Temperature:  37.6/min
	Patient begins to sweat
	(5) Cool patient

(6) Take aBGA

(7) Consider Sodium Bicarbonate

(8) Treat hyperkalaemia

	5-7
	Pulse  130/min

Mean blood pressure:  55mmHg

SpO2:  89%

Temperature:  38.6/min
	
	
(9) Administer Dantrolene

 (10) Arrange ICU



	7
	Pulse:  43/min
Blood pressure mean:  25mmHg
SpO2: 62%
	
	

	8
	Pulse: Pulseless electrical activity

Blood pressure mean  0 mmHg

SpO2: 15%
	
	(11) Chest compressions
(12) Epinephrine IV


	9
	Pulse: 70/min
Blood pressure mean 60 mmHg

SpO2: 93%
	Return of spontaneous circulation
	

	10 End
	
	
	


Table 4: Vital Sign Simulation: Scenario 2 – Malignant hyperthermia.
	
	Heart rate (min-1)
	MAP (mmHg)
Psys/Pdia
	CVP (mmHg)
	SpO2
(%)
	Af
(min-1)
	TV
(ml)
	etCO2
(kPa)
	Temperature (°C)
	BIS
	TOF ratio (%)
	ECG ST-Segment
(mV)
	Cardiac rhythm

	Prior to Intubation
	75
	67
(108/55)
	5
	97
	13
	425
	4.7
	37.0
	94
	100
	0.1
	Normal

	0 – 1 min
	75
	67
(108/55)
	5
	97
	13
	425
	4.7
	37.0
	30
	5
	0.1
	Normal

	1 – 3 min
	120
	67
(108/55)
	5
	97
	13
	425
	7.5
	37.0
	30
	5
	0.1
	Normal

	3 – 5 min
	120
	63
(92/52)
	5
	93
	13
	425
	7.5
	37.6
	30
	100
	0.1
	Normal

	5 – 7 min
	130
	55
(80/45)
	5
	89
	13
	425
	7.5
	38.6
	30
	100
	0.1
	Normal

	7 – 8 min
	43
	25
(30/10)
	5
	62
	13
	425
	5.5
	38.6
	30
	100
	0.1
	Normal

	8 – 9 min
	0
	0
(0/0)
	5
	10
	13
	425
	2.0
	38.6
	30
	100
	0.1
	PEA

	9 – 10 min
	70
	60
(80/50)
	5
	93
	13
	425
	6.0
	38.6
	30
	100
	0.1
	Normal

	Normal
	85
	79
(128/70)
	5
	97
	13
	430
	5.2
	37.4
	30
	100
	0.1
	Normal





Table 5: Scenario script: Scenario 3 – Myocardial ischemia.
	Time window (Minutes)
	Vital and clinical signs
	Explanations
	Task to be performed

	
Intubation

	Heart rate and pulse: 90/min
Mean blood pressure: 94 mmHg
Mean central venous pressure:
7 mmHg
ST-Segment II: 0.1 mV.
SpO2: 99%
Respiratory Rate: 15/min
Expiratory CO2: 4.3 kPa
Tidal volume: 485 ml
Temperature: 36.8°
Train of four ratio  0
Bispectral Index:  24
	Anaesthesia induction and endotracheal intubation already performed

Drugs used: Fentanyl, Propofol, Rocuronium, Sevoflurane
	

	1 - 3
	Heart rate and pulse:  120/min
Mean blood pressure: 110 mmHg
SpO2:  92%
ST-Segment  0.7mV
	Myocardial infarction ECG with ST-Elevation
	(1) Set 100% FiO2 and increase fresh gas flow
(2) 12-lead EKG to verify ischemia
(3) Treat hypertension / hypotension and severe anaemia

	3 - 5
	
	
	[bookmark: _GoBack](4) Treat sympathetic stimulus with anaesthetics and/or opioids
(5) Take aBGA and Troponin
(6) Consider TTE or TEE
(7) Consider Aspirin
(8) Consider Beta blocker

	5-7
	Heart rate and pulse:  130/min
Mean blood pressure: 65 mmHg
	
	(9) Consult Cardiology (ADP receptor blocker?)

 (10) Consider Intervention

	7
	Heart rate and pulse:  90/min
Mean blood pressure: 45 mmHg
SpO2:  90%

	
	

	8
	Pulse: Ventricular fibrillation
Blood pressure mean  0 mmHg
Pulse: SpO2:  20%
	V Fib

	(11)Chest compressions
(12) Defibrillation
(13) Epinephrine 1mg IV


	9
	Pulse: 70
Blood pressure mean 60 mmHg
SpO2: 93%
	Return of spontaneous circulation
	

	10 End
	
	
	


Table 6: Vital Sign Simulation: Scenario 3 – Myocardial ischemia.
	
	Heart rate (min-1)
	MAP (mmHg)
Psys/Pdia
	CVP (mmHg)
	SpO2
(%)
	Af
(min-1)
	TV
(ml)
	etCO2
(kPa)
	Temperature (°C)
	BIS
	TOF ratio (%)
	ECG ST-Segment
(mV)
	Cardiac rhythm

	Prior to Intubation
	90
	94
(140/82)
	7
	99
	15
	485
	4.3
	36.8
	96
	100
	0.1
	Normal

	0 – 1 min
	95
	96
(148/85)
	7
	92
	15
	485
	4.3
	36.8
	24
	5
	0.1
	Normal

	1 – 3 min
	120
	110
(186/98)
	7
	92
	15
	485
	4.3
	36.8
	40
	5
	0.7
	Normal

	3 – 5 min
	120
	110
(186/98)
	7
	92
	15
	485
	4.3
	36.8
	40
	5
	0.7
	Normal

	5 – 7 min
	130
	65
(113/55)
	7
	92
	15
	485
	4.3
	36.8
	40
	5
	0.7
	Normal

	7 – 8 min
	90
	45
(65/32)
	10
	90
	15
	485
	4.3
	36.8
	40
	5
	0.7
	Normal

	8 – 9 min
	0
	0
(0/0)
	12
	10
	15
	485
	2.3
	36.8
	15
	5
	0.7
	Ventricular fibrillation

	9 – 10 min
	70
	60
(80/50)
	10
	93
	15
	485
	4.3
	36.8
	15
	5
	0.7
	Normal

	Normal
	75
	83
(130/72)
	7
	96
	15
	485
	4.5
	36.8
	45
	5
	0.1
	Normal




Figure 1 Simulation setup: The mobile equipment is numbered and explained in the legend; A: schematic representation of the simulation setup; B: Exact image of the simulation setup.
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