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ECGOIA no pulse 12|11 nonshockable rhythm

0ofl: asystole

K= 2 & non-VFIB/VTACH

Task

Action

Crisis
Resources

o g2 L2l Y
-CPR=Z -CPR7}

- A SEtwEs

CPR

.100~1203| /22| Qi otut =t £| A%}
« 20| = 5cm; Y ef 0

-EtCO,> 10 mmHg & ]
200 2[5 M2 W 7S B U], HMS?| THE £4¢

.Shockable VF/VT7} El A2

|2t7] Eet>20 mmHg |RX|

)

200J (biphasic) MMl NEENALEELZESES

-ROSCO| =7t U= B0l 2h st SFol(X| LA Q1 EtCO2E 7Y,

e S Ity &2 25 Haf)

-

«Prone CPR; 7| =7} =t &l HEHO M Z71HH Of2l Z7HEAtE] fIX[S

Airway

+100% 0O, 10-15L/min
-OtA3 BU[9] H2:30%] &L O 28] =
JlEIt e EE HR 2 1029, Yel=5E 6 -7 mL/kg

< tet7|15 A

IV Access

«Funtional IVE= |0 line 2t

Meds

-S| Mot Hat 2HEw| ST
-Epinephrine 1mg IV push: 420}C} ths
-Hyperkalemia®! &< Calcium chloride 1g IV; Sodium

bicarbonate 2.5 amp IV(50mEq); Regular insulin 5-10 units IV
9! D50W 50m! IV(25g)

-Acidosis@lZ<?: Sodium bicarbonate 1amp IV(50mEq)
-Hypocalcemia®l 8% CaCl2 1g IV
-Hypoglycemia®l &<: D50W 50ml IV(25g)

ECMO/CPB

«ECMO &= CPB 112

Post Arrest

-ROSCE 2 ICU &H|SH TTM 11

Causes

-HE THHEY| (CSTH|O[X])

CtE HO|X|2 O] »



Page2 Asystole/ PEA oy

FIck2 2I8H TEE/ TTE % Lab A|3H; El ©

Rate - |4 X5

HHY 7ot

— Odg

-2 retractor % spongeX| 74

i | 3 H25E JIlK|=
A

i1 %

Heart
o

) %) ?'
8y
Hypovolemia
«AM25HHluid bolus =&
-Hb =0l = pRBC & 112
LHIHOILE EHO| U= B2

Hemorrhage #12 &=
- ATHEQl hypovolemiaAl 2{Atgt:
- auto-PEEP: OFF(7| circuit 2f2l
- IVC compression
- Obstructive EE=distributive shock

Anaphylaxis #5 &X

High Spinal #4 &=

=gjel

Hypoxemia
«0,100% 10-15L/min
.OF%17| circuit @2 =10l

-CO, 2 E-tube |X| 22l B! suction
LOotE S50 xx|
O HCO O L—

- Chest X-ray 3! Bronchoscopy 1124
Hypoxemia #17 &=
Hydrogen lons - Acidosis

-Sodium bicarbonate 1124
-S54 B7F 18 (CPRE I H3tIts)

Hyperkalemia
«Calcium chloride 1g IV

-Sodium bicarbonate 2.5 amp
IV(50mEq)

«Insulin 10 units IV+ D50W 50ml IV(25g)

3 e DLIEfR
O E M
*oHd T

Hypokalemia
-Potassium X|& 3¢
-Magnesium sulfate 1-2g IV

Hypoglycemia

-D50W 50ml IV(25g)
A DLHY

nE

Hypocalcemia
-Calcium chloride 1g IV

me

|A F5t7]

Hyperthermia
Malignant Hyperthermia #19 X

Hypothermia
<X2HTI2: forced air, et
s 2 T3

+ECMO EE&= CPB 112

Toxins
ORI M| 2tEHEO] 11
N
<SYUOHE A B! ot 2t
-4 OFFHIE F0{ot 2

Local Anesthetic Toxiity #18
HE

Tamponade - Cardiac
.TEE / TTE 18
«Pericardiocentesis A|H

Tension - Pneumothorax
JHZE S5, jugular vein distention
O|L} trachea deviation 7ts

«Ultrasound 1124-lung sliding, lung
point 22l

-Chest X-rayZ2
2 A

- A8 needle decompression Al
(4th or 5th intercostal space, anterior
t(ithPe mid-axillary line) 2 chest tube
7

Pneumothorax #22 &=

IV 4,

2qstE| K= X|HSHK]

Thrombosis - Coronary
AHH 23 BIH| @[ TEE/ TTE
e
.22 coronary revascularization 112
Myocardial Ischemia #20 &=

Thrombosis - Pulmonary
-2MA 7|51 RVSPE BHIto7| L8l
TEE/TTE &
-Fibrinolysis &£= pulmonary

thrombectomy 212
Embolism #9 &=

Right Heart Failure #24 X
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Bradycardia

ajut Q12 Heart rate <50 bpm, 12|11 2N Hst 2tz

Task Action

Crisis S0l 27 .2 A

Resources  prez  .CPRIIE 0%

Pulse -oHuto| Qli= HS: CPR AIE

Check

Airway -100% O, 10-15L/min
- X ™ot ventilation 2! oxygenation 22!

Stop Vagal S5 24

Stimull 2,2, 7, b REE 22 H
-Retractor, surgical sponge % packing &7
st

IV Access -Funtional IVEE= 10 line & &

Meds OFFHILE EISH 2E

-Atropine 0.5-1 mg IV, 320}Ct, & 3 mgZtK| U5 Jts

-Atropine 21} gl= < epinephrine 5- 10 mcg IV

-Dopamine 5 - 20 mcg/kg/min 1124

-Epinephrine 0.02 - 0.3 mcg/kg/min 112

QP X2l H2: glycopyrrolate 0.2 - 0.4 mg IV 1124
Pacing HMS7| THE 24t

-Temporary transcutaneous, transvenous, or
esophageal pacing 1124

<OHERs XA BE 8022 A

-Capture & I 7tX| §F(mA) S
SR} aerat Sb7H| 7| AIA capture 240l
7|AX capture E AECHIOMA=H &2 484X

{ICU S =27 |Lat AEE

ArterialLine  -A-line AX| 1

Labs -GEM (ABGA, Hb, Electrolyte) 2f2l, Troponins
Ischemia «12-lead ECG
Workup

-BNP 2! H£H 2l troponins =@l 1124

11
=



Task Actions

Crisis -Elofl 2|7 2|0 AlY

Resources N
.CPRZ== .CPR7ZIE 2H

Pulse Check LOHEr0| Q= B CPRAES

Asystole/PEA #1 &=

Airway -100% O, 10-15L/min
- & Hot ventilation % oxygenation =r¢!

Defib Pads -Cardioversion ?/8lf MM|=7| THE 24

Serdeix| gl .ChF T oiLigte UAH =0k

«SBP <75mmHg

UNSTABLE SVT:

Immediate 2P} Ob3| = X] 942 &% sedation 11
Synchronized

Cardioversion QRS complex (narrow orwide) % |5 (regular or

irregular)tt2t Cardioversion of|LAX| MF

-Narrow complex and regular:
Sync 50 - 100 J biphasic

-Narrow complex and irregular:
Sync 50 - 100 J biphasic

-Wide complex and regular:
Sync 50 - 100 J biphasic

-Wide complexand irregular:
Unsync 200 J biphasic

Refractory 0|4 X| 3 = synchronized cardioversion EH=
UNSTABLE SVT 1 o501 24 amiodarone 150 mg IV 118

-0{T5| E2Qtget A HAl =27 = B0 ZEE

CtS M| O] X| STABLE SVT »
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«12-lead ECG E= rhythm strip 2t 2. MM|S7| THE £4F
-A-line X[ B! ABG, Ms{ZE ZAF 12

-Sinus tachycardia /2. 2f= X|= & vagal maneuver 11

Meds: -Adenosine (WPW EE&= asthma @1 A2 271)
Narrow 6 mg IV push, flush, 2! EKG 2L[E 0|12 mg IV
aRgcglular -ConversionZ|X| &= AR, £= afib/flutter 2HEEA|, rate control:
-Esmolol (WPW, decreased EF, == asthmald 2% 27)
120 Z2H0.5mg/kglV, 18 = ah2 J}5, 0|2 50- 300mcg/
kg/min infusion
-Metoprolol (WPW, decreased EF, EE= asthma® <2
:le)
1-2.5mglVpush.3-5& < tts =2 FHf F¢
-Diltiazem (WPW, decreased E 2 32 27|
220l 284 10-20mg 1V, 5& 7| Bt= 7ts. 0= 5-10 mg/hr
infusion
Meds: -CAD/MI, likely VTl H<2- H% 2F X 2Js MHS| 1020 2H
Wide Amiodarone (WPWZ Z2 271) 150 mg V.. ot O BHE ¢
and 7ts. 012 1 mg/min X|& 78
Regular  q\7ith aberrancy?! Z<: Adenosine (WPW &= asthma?l
A2 271)6 mg IV push, flush, S EKG 2 LIE ol=12 mg IV
-Procainamide= A€ 75 (decreased EF = increased QT
interval?l 22 g7[) 28O =HE w7t 20-50 mg/min IV (
Z|CH 17 mg/kg). Ol 1-4 mg/mm |nfu5|on
Meds: -Rate control:
Narrow -Esmolol (WPW, decreased EF E asthmadd 8¢ 27I)
and 120l 24 0.5 mg/kg IV, 12 = HH2 JHs. 0|= 50 - 300mcg/
Irregular kg/min infusion
-Metoprolol (WPW, decreased EF, £= asthmad 2% 271)
1-2.5mg IV push. 3-5% < Hiz =2 eSS
-Diltiazem (WPW, decreased EFY E2 271)
2820l ZX 10-20mg IV, 58 Fl BHS 7ts. 012 5-10 mg/hr
infusion
QS BIX| ?of MM3B| 10201 24 Amiodarone (WPWE B2
=7/1) 150 mg IV. et O Bt= ¢ 7t5. 0|= 1 mg/min X|&SHE =
=
Wideand -PolymorphicVT¥ 7ts40| =& =&t7|Liatof| SA| 22
Irregular -TorsadesE ?[olf 01|l Doty AIL

mld
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Task

a2l VFIB L= VTACH

Actions

Crisis
Resources

<ol &=17] 2| A&

.CPR== .CPR7IE 2H

CPR

-100~1202| /22| compression, &t [ A3}
« 40| = 5cm; &2°210|2h CPREE 112
-EtCO, > 10 mmHg 3! 0|2t7] &g >20 mmHg ||

2200t 2|5 M3 8! 7t ek Wy
Non-shockable 2|22 HEL| =

Asystole/PEA #1 &X

-ROSCE| A7} 9l ZL0f2 et 210l(X| 40l F1CO, 57t
KPR 5010t TREHE, B|S )

-Prone CPR; 7| =7} 2= &l HEHO M ZIHH Of2f ZHEA2| 9IX[S
0|2 7t2H|0|M CPR 7t

Il
o™
10

-

Airway

+100% O, 10-15L/min

- DefibrillationO] intubation 2Lt ©4 2| Mask ventilation 30
9| compression T 22| 25 H|&

| BEE HR 2 109, US| S S 6-7Tml/kg

Defib

-IHE 2%t = FA| defibrillation: 120-200 J biphasic EE=
360 J monophasic

«CPRZHZH. 22 0ICt 7] o4 K| & 3 shock EF=

IV Access

«Funtional IVE= 0 line 2t

Meds

-SYOF A2} P2t 2hEN| St
-2X} shock £: epinephrine 1mg IV 42 OIC} EH5

- 3%} shock =: amiodarone 300 mg IV push &
-1.5mg/kg IV. E0{ 8
amiodarone 150 mg == 2|71 0.5-0.75 mg/kg

-HypoMg = torsades@! 2<:Mg1-2gIV

lidocaine 1

-HyperK @1 Z<: Calcium chloride 1g IV; sodium bicarbonate
2.5 amp IV(50mEq); Regular insulin 10 units + D50W 50
ml(25g) MIV

Hs &Ts

&

K

-CHS HOIX[Of| M X|= Fhsoh &2l

ECMO/CPB

«ECMO == CPB 112

Post Arrest

-ROSCO| & ICU X|2 ZH| 9 TTM 12
Ct= H|O|X|2 0= »



Page2 VFIB/VTACH &

FIck2 2I8H TEE/ TTE % Lab A|3H; El ©

Rate - |4 X5
HHY 7ot

— Odg
-2 retractor % spongeX| 74

i | 3 H25E JIlK|=
| e

Heart
o

) %) ?'
8y
Hypovolemia
«AM25HHluid bolus =&
-Hb =0l = pRBC & 112
LHIHOILE EHO| U= B2

Hemorrhage #12 &=
- ATHEQl hypovolemiaAl 2{Atgt:
- auto-PEEP: OFF(7| circuit 2f2l
- IVC compression
- Obstructive EE=distributive shock

Anaphylaxis #5 &X

High Spinal #4 &=

[— <™

=gjel

Hypoxemia
«0,100% 10-15L/min
.OF%|7| circuit 12 29l

L= =

-CO, 2 E-tube |X| 22l B! suction
LOotE S50 xx|
O HCO O L—

- Chest X-ray 3! Bronchoscopy 1124
Hypoxemia #17 &=
Hydrogen lons - Acidosis

-Sodium bicarbonate 1124
-S54 B7F 18 (CPRE I H3tIts)

Hyperkalemia
«Calcium chloride 1g IV
-Sodium bicarbonate 2.5 amp
IV(50mEq)

«Insulin 10 units IV+ D50W 50ml IV(25g)
N Ee DLIEE
2= F4
Hypokalemia
«Potassium X| &5+

L=

-Magnesium sulfate 1-2g IV
Hypoglycemia

-D50W 50ml IV(25g)
A DLHY

nE

Hypocalcemia
-Calcium chloride 1g IV

me

|A F5t7]

Hyperthermia
Malignant Hyperthermia #19 X

Hypothermia
<X2HTI2: forced air, et
s 2 T3

+ECMO EE&= CPB 112

Toxins
ORI M| 2tEHEO] 11
N
<SUOHE A 5 ot
=4 OFANE &

Local Anesthetic Toxiity #18
HE

Tamponade - Cardiac
.TEE / TTE 18
«Pericardiocentesis A|H

Tension - Pneumothorax
JHZE S5, jugular vein distention
O|L} trachea deviation 7ts

«Ultrasound 1124-lung sliding, lung
point 22l

-Chest X-rayZ2
2 A

- A8 needle decompression Al
(4th or 5th intercostal space, anterior
t(ithPe mid-axillary line) 2 chest tube
7

Pneumothorax #22 &=

IV 4,

2qstE| K= X|HSHK]

Thrombosis - Coronary
AHH 23 BIH| @[ TEE/ TTE
e
.22 coronary revascularization 112
Myocardial Ischemia #20 &=

Thrombosis - Pulmonary
-2MA 7|51 RVSPE BHIto7| L8l
TEE/TTE &
-Fibrinolysis &£= pulmonary

thrombectomy 212
Embolism #9 &=

Right Heart Failure #24 X




ot Meet PIP 37} Ukl FE27]
1% O] Angioedema X (£= Ol HH gl2)
Bronchospasm Airway swelling  Rash
Wheezing tloy 132
Task Actions
Crisis -Elof &[] 2|0 Al
Resources
-.CPR7IE @F = BX] 18
Airway -100% O, 10-15L/min
J|EEE HREE0| e 39 27| 7| etietg 1
IVAccess -Funtional IVE= 10 line & &
Primary  -Epinephrine 0 (mast cell /22! &X)):
Meds -Epinephrine 10 - 100mcg IV (IV7} §1= Z<2: 500mcg IM);
UNA SH0| U2 h7EX] OH 220tCH IV EF S, 1mg
He 20| WY 4= QIS 7| epinephrine infusion A&}
Infusion List #29 & X
YRl B2 S0 H|2F P2t =R ST S amnestic
agent(0ll: midazolem) 11
Fluid -M&BHIV fluid bolus FY. =~ 2|7t HRg 4 US
. Head down position 1124; Ct2| S2|7|
Stop -Allergen HM[A: 0i: 2l B ZAH], chlorhexidine, €=,
Allergens AoH M|, 2tElA 2EK|, 2 20| =, protamine, sugammadex
ACLS -G8} S+ol oiBto] @I7{LF SBPZF 50mmHg 0|2l AL

-Compression rate 100~120%| /&

+#0| = 5cm; Z&¢t 0|2t CPREE 118
«EtCO2>10 mmHg % 0]2t7| &2 >20 mmHg /Xl
2200t 2|5 M2 2 compressor wCH

-ROSCe| =7t A= FL0 2t Aers =l (X[EH 2l EtCO

«ECMO == CPB 112

CI2 00| X| £ 0| = »



Page2 Anaphylaxis &

-Anesthetic overdose - Hypotension
Local Anesthetic Toxicity #18 &= Hypotension #16 &=
-Aspiration . Mioca rdial infarction -
- Distributive & obstructive shock Myocardial Ischemia #20 &=
-Embolism (%: air, clot, fat) -Pneumothorax
Embolism #9 &X Pneumothorax #22 X
-Hemorrhage -Sepsis
Hemorrhage #12 &=
Task Action
Additional «R7HV MK 112
Access Aline x| 2
Secondary <Xl H2: epinephrine infusion x|
Meds vasopressin 3/ = norepinephrine =7} 75
Infusion List #29 &%
-Bronchospasm %! 2™ bronchodilator &6
-Ventilation 27+t 2% M AL
Epinephrine 5- 10mcg IV (££= 200mcg subq) E=
Ketamine 10 - 50mg V(&= 40mg IM) E=
Magnesium sulfate 1-2g IV
-Ventilation 7ts%t Z<:
Ventolin 4 - 8 puffs MDI E£= 2.5 mg nebulize &
Sevoflurane 1 MAC titration
<X|EXQI VK| HHel % Ch2 1.
-H1 antagonist: chlorpheniramine 4 mg IV
-H2 antagonist: famotidine 20 mg IV
- Corticosteroid: hydrocortisone 100mg IV 2=
methylprednisolone 125mg IV
ECHO =& HEf B! 7|5S BIroHY| @IS TEE/ TTE 11
Labs -BEE A[EF = 1~2A| 2 201 peak serum tryptase ZAt
Disposition %A 6A[7H SQF BLIEE. o2 F2 biphasic response
715480l QB = |CUOIA 12~24A|7H 5S¢ ELIEZ.
7|2 A RtEl 3R 7|2 2t /X 02
Allergy <etXtel L 27| 5=0] allergen F=7H6t=E A 1H
Follow-up 54 ara27) 2t o2
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Ventilation 25
=2pIP

Wheezmg
e =

-n-
o
=1

Task

mfot
olo

ZI| MZt 37t Upsloping EtCO, waveform
EtCO, E7} Us|sHY A

Air-trapping Al X{ggt
B

Action

Crisis
Resources

<ol Z2[7] 2| AE

= A 19 -CPR7IE ¥

Early
Actions

ool 22, air-trapping 2|&: Al circuit disconnet
540

O L d L o
W Sl/fE= 0| U= ER

Anaphylaxis #5 &=

Airway

-100% O, 10-15L/min
- Stridor &= hypoxemia 2| 22 7|22 1

-Exhalation 2%k lE 6|2 ¥ (Ol L3 EE 14)  PEEP.
&A%} (0-5cmH,0); hyper\/entllat| n IS
eml/kg)

Deepen
Anesthesia

- Propofol bolus; sevoflurane == isoflurane 57}
T MZAZ K 13

O L

Check
Airway

-CO, waveform& 2fQI5104 7| | X| &
712U AEhE = RlBhY | ffsl o YT

-Kinking &= mucus plug 2! 2/l E-tube suction
- Supraglottic airway position 2¢!

Meds

-tjet & &< epinephrine 5 - 10mcg IV 0§ 3- 58 &= 200mceg
subg, 2R0] o2 f%%ké‘%k glycopyrrolate 0.2 -0.4mg IV
j<7|._|_34 |:|||:|H _lo:|O|-7CO|

- Stridor &= tachycardia 21 == &2 2.25% nebulized
racemic L-epmephrme 0.5mLE 3mL salinedl| 4404 AtE

-Ventilation 7+t bronchodilator £
ventolin 4 - 8 puffs MDI 2= 2.5 mg nebulizer, ipratropium
=7t 7ts

C L

- Ketamine 50mg |V, Magnesium sulfate 1 -2 g |V, L=
hydrocortisone 100 mg IV 112

Labs

-ABG % serum tryptase 11

ECMO/CPB

- lot B2 ECMO E= CPB 112

11
=
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A ==
[=]
=7 =

IXI7F emergence SQt O 4ELCH H 4t
2FsHE HA o] &

=X-13
SO

Task Actions
Crisis - S0l 2|7
Resources
Stop Meds -ZE SUDFFIMS HHOREIH7HHN JA=K] 22l
Vital Signs  -Hypoxemia, hypercarbia, hypothermia &= hypotensionO|
UAEX| Zeldhn wy
-IICP—O—I &< 210l pulse pressure 7t (=%7| S7t, 0|27
Z4), bradycardia, 22lst o5
Paralysis -Sugammadex EE= neostigmine 2f glycopyrrolate2 &
y f_l%zl_l Ofd| kol I='| = P 5 BYEORY
Neuro A HAFAA
Exam - &3 H2} motor asymmetry 2 gag 20l
-MASHH 0| 20| JA7LE | EF0| 2| plE|l= AR FAl head CT
A S AED HEE
Med Op|0|d reversal 112{: naloxone 40mcg IV; Sl £ £0
Reversal 7tS6HH 220t BHS,) £|CH 400mcgZ7HA| E0f
-Benzodiazepine reversal 1124:
flumazenil 0.2mg IV 12 DICH £0{7Hs [ 1 mg7tX| &K
-Anticholinergic syndrome (%: scopolamine) 2224:
Mgt Mio] A= cholinergic crisisoll AFE S 4= Q=
atropine + physostlgmlne ImglIlVv
-Reversal agent= BH7 |7t BV | T=0f| IS0
Sugar -Hypoglycemia &tol 9! wH
Labs ypercarb|a hyponatrem|a hypernatremia 5! hypercalcemia
| 2|8 ABGSF electrolyte Al
Medication .7Is¢%tf=E 2F =0
« X|HEl Of clearance 1124(0]: 7, A1E)
Rare -High spinal, serotonin syndrome, malignant hyperthermia,
Causes myxedema coma, seizure, thyroid storm 2! hepatic/uremic
encephalopathy 1124
Follow-up  -2|4] &Ef O|&0| Q= &%, M18SA =4 & 9 ICUOA

HLEHE

11
=




Difficult Airway / Cric

Failed laryngoscopy &= oxygenation/ ventilation 0{2{&

Task Actions

Crisis <ol Z2[7] 2R

Resources

Optimize  -Paralysis =2l (0f: rocuronium 1.2 mg/kg)

Conditions -0} 2 0] =1 (0]: re-bolus S+ propofol £04)

-Positioning %A%t

(Cll: sniffing position, 30° A& M[27[, neck extention, &tH
=0)

Oxygenate .7[ZHLH &f2t0l| TASER] A

nf= 2]

-Capnography&dil CO, ¢l -Cutting the neck0| 2!
-AH|E oxygenation 715t 2! -Cricothyrotomy 7ts%t =2 28
red boxZ 0| & -Cric 7| E 8t71:scalpel(Cil: #10
-Oxygenation &2F L= option 1124. blade), bougie % 6.0 E-tube
RSN =] -7t operator AtA 3 Al (Ofl:
. mask, SGA/LMA, video
«SGA/LMA EE= mask =z 7|0 A laryngoscopy)

-SGA/LMAE S¢ot 7| 2tft
-Combined video/fiberoptic

- 7|El advanced airway
techniques

-Capnographyssi CO, =t

, el 81 SpO, el
-2AHIE SpO, I R B: Ol2l red boxZ 0| &
-Oxygenation 2A12 1029 (242] [0 29| Ax)

[0

-Mask: & 12! 0|&; oral/nasal airway &/
- Supraglottic airway SGA/LMA: size X fit 2| X2} (2| £=

device position ¥4, cuff inflation); 2AlICH SGALIH

- Laryngoscopy: video 41=. CHA| blade, rigid stylet, bougie,

external laryngeal manipulation, cricoid presure x| 1124

- E operator 2+ 2=t ZH| MEH

. Cannot Intubate
Can Oxygenate: Cannot Oxygenate (C’ICO):

-Cric/eFONA A|Z} (C2 |0 X])

Ci= O] X| CRIC / eFONA »



Page 2 Difficult Airway / Cric |&

CRIC / EMERGENCY FRONT OF NECK ACCESS (eFONA)

Inform Team .-Emergency cric/front of neck A|=gtE & SX|
CallforHelp -ENT, 0SSt =8 2F
Prep -Neck extension

-Scalpel, bougie, lubricated 6.0 E-tube &%
Meds «MAZKITHY| 5! OFFH| £
Oxygenate CHE A2 RI0IM A 32 Al 7FS (0l mask, SGA/LMA,
and Monitor  video laryngoscopy).

(22 T 9 ot DLE|Y

0

1. Neck exposure 2.8cm Z0|= 3. Cricothyroid 4. Cricothyroid
Slextention. 2[0f2HZ midline membrane membrane
Laryngeal incision S THO = stab.
handshakeZdH trachea LHH| = =&
midline &+l

N\ N

5. Scalpel 90= 6. Scalpel& 2t 7.Bougiedl 6.0 8. Cuff W&FA|Z|1,
SISt blade 2ef  bougietf . E-tube S} ventilation,
SItHZOZ X[, scalpel MA CO, A 558 el

o2t 7|29

Difficult airway risk Y= 22 H[A A& S M1 CI2S 13:

-Advanced airway equipment L] (0|: difficult airway cart, 24|CH SGA/LMA,
intubating SGA/LMA, intubation catheter, fiberoptic/rigid bronchscope,
scalpel/bougie cric kit)

-Awake intubation

-High flow apneic oxygenation

<K I A=Al video laryngoscopy AHE

ENTES 2F

-Awake tracheostomy (ENT2} A+9])
<ECMO AH Fil=e] &gl

me




& Embolism - Pulmonary

EtCO,, SpO,, #eto)
VP 223 =7
To{L = etxtollM dyspnea, respiratory distress &= cough

CH &&ollM 21”371 long bone orthopedic surgery, &M, (53] 4%
E9), high BMI, 223 &, MBRC 52 $2 8¢9

EFTETYS

Task Actions
Crisis B0 &2|7] 2| AE
Resources
2R .CPRIIE
s B0
Pulse Check I’—'."—'.*OI = AL CPR AR, 2|5 2ol 8l ™ot 22|50
[ft2f CPR 21
Asystole/PEA #1 &= VFIB/VTACH #4
Airway +100% O, 10-15L/min

Circulation -Sel0iF|H|Q} St SHEtH| =

-Circulation X|&3t7| 2/l IV vasopressor bolus

-Rapid fluid bolus &
Evaluate +=HFSIAL TEE/TTEOI M RV 71S0] Z 4ot ofZ
Right Ol HIZ AFZS10] LIS S Al

Heart -Sinus rhythm S X

MK O| Ry 22 AEH S|
-RV contractility & X|
RV afterload &4

Right Heart Failure #24 &=
ECMO/CPB -0t LA Xl AR ECMO EE= CPB 113

Ct2 glol 1z

-Ai is#5 8% . Distributive shock

' _ «Hypovolemia
-Bone cement implantation syndrome

-Myocardial ischemia
-Bronchospasm Myocardial ischemia #20 =
Bronchospasm #6 &=
-Pneumothorax

-Cardiac tamponade Pneumothorax #22 &%

- Cardiogenic shock -Pulmonary edema

CI2 00| X| £ 0| = »



Page2 Embolism - Pulmonary

X2 . 2|7t &l 1t urgent thrombolysis vs. thrombectomy ©| Ef&A

« Thrombolysis: 2F%1et 22 recombinant tissue
plasminogen activator (rtPA) alteplase 10mg IVE At&ot
F 2A[Zt0 2 90mg =

-Thrombectomy: SA| 8F22|2t ZHEE (open) £ SA|
Interventional Radiology ZA E (percutaneous) 1124

«X|X| X|=Z: airway, breathing, circulation

Air or CO, Embolism:
s -TEE /TTE0| E0|= &7

X = <371 FY Hgk: vetelo| 37|U=EX| =l salineCz 5 HE
MR7|; = B91E o =0| of2Ho| 7] 1124; left lateral
decubitus position 1124

37| HH ME: 37| EX5t= H<2 central linedilA 37| S
- XIX| X|2: airway, breathing, circulation
LA K2 D

Cement or Fat Embolism:

= .Petechial Rash

<SR IR0 QL= B confusion E irritability
Xz - X|X| X|=: airway, breathing, circulation

Amniotic Fluid Embolism:

k= -Maternal &= fetal compromiseZt Q= F4E7] BEX}: of Al AEY
M2} hypotension, hypoxemia, seizure, coagulopathy
= - XIX| X|2: airway, breathing, circulation

-EfOF ELIEE 2 712 M EIH 1

.Seizure U DIC 2L|EE Y x| =

i




Fire - Airway

HX21 EXl=

22|, spark,

=g

L|
=%, Y

A, & e A

L
—t

Task Actions
Crisis 2ol 2|7 2|6 AE
Resources .22 Qn
OFF 2} oAb -Torch &4 32 WX|5t7| flsl OFFZ10M circuit 22|
FZEK]|
-Gas flow =X
Surgeon -Clamp FA| A8 = U= Z: E-tube clamp
Z2tX K] Clamp A2 -1‘- gl= ZHS: E-tube fold (kink)
(C|rCU|tO| Ol 22| X| &2 F2 torch & &X])
-Z A E-tube H|AH 2! 7|= O|=2E M| A
-Airway0]| saline £0{ 3! 0|22 5¢
Check Extent of  -SIXli7} airway 0] =HitE= FR (Of: HE, =)
Fire - Fire- Non-Airway #11 &%
After Fire S FIY = oxygenation 7K
Extinguished - 7+s%t Fi02 £ 2%} air ventilation 1124
7| B H |.D. 7.0 0| & E-tube SZHX 0l &2t 11y
<X ™ot 0FF| =l of: propofol &
Eﬂ% M S & IRl X 71 =2f 72X 8 HAE
Al
-E-tube 20| 7| 0| €O} RUIX| QF2X] =0l
LT RAL RO 2= =5 Bt
- Steroid 1124 0f: dexamethasone 8mg IV
Disposition ZVNZEIIA 22| Bl 7| 2HEE 28 ICU care

CtE H[O|X| 2hAf| Off 2 »



Page2 Fire - Airwa

19 == -EfOF2 mh ohay ol B CHA 2 =2

.Fi0, >0.3 % N,0 T[5}7|

< OFF|IFQIAR: FIO, HAA| QA TE

-Surgeon: 2l|0|X = electrocautery AFSA| QAL MY
Vocal cord L} -Lasertube AtE
larynx 2ll0IMSE ¢ e cuffZtvocal cord2LCt &3] Of2ol| U=K| =2

- Tube cuffE methylene blue 4121 saline@ 2 M= A
Nk

-Surgeon: 20X ArESHX| 942 Il stand-by FX|
-Surgeon: M2 AXZ E-tube cuff 2%
- 2|0t O Af: 2f|O| XLt electrocautery AFE T FiO, <0.3 &
N,O OJARE el
-OFF| 1 QAL FIO, HE AL HE
Oropharynx®| .28t PVCE-tube AFE 7ts
Yltpz o =
-Surgeon: 2 AXZ E-tube ES

-Oropharynx L& X|&& Q1 suctioning 112

-Sur%eon: electrocautery AFZ T Fi0, <0.3 2 N O D|ALE

=1ge)
—/ L—

«OFF[3 Q[ AL FiO,'HE At XE

a1
=



X1 B Xl =

A2|, spark, 2%, 97|, 8 &

Task Actions

Crisis - 20l €27 SRS
Resources JShal AT (SIS .CO, 2817| 71 27|
Airway fire -Gas flow ¢t

of| %

-Airway® 7= B E 7tA S8 97| 2fsl Ot 7|0l A
breathing circuit 22|

.22 Ambu bag® 2 ventilation (room air)

2t sl Xl

1 Y= BN BE RA
n

Extinguish -H| 7] QIXH CO, ASH7| ArE (=& A0l| S QHX ) 8
Flames saline = = (01f: 4, IV bag)
(PASS) CH7] 81 CO, A817]5H ArG
<PULL: Tl Et7]7]
-AIM: 22| baseE =&
-SQUEEZE: 5% S0t trigger 2 F|7|
-SWEEP: 22 17| 28] A2V |2A FHR = £7|
SX} S50 AT UL SRS DL H
<XHSH O =2l (0] propofol =)
CHo| o2 «AT|L} SFIHIF AL E[H 2EXFep 2| CHI|
<AL} 20| gl= B2 X2 0 HEET
SIxl 71| - =
-0, A NO QT 7t~ 35 ¥E 17|

-20] airwayE HX|l= 2
Fire - Airway #10 &=

CIPA HE olel O] 2Xt 8l = AFO| et FeF2 surgeon A
T4 X 2ot =9

CtE O] X0 A =hAf O »



Page2 Fire - Non-airway

o'

Fire Risk = Fuel Source + Oxidizer + Ignition Source

= -EfJOFZ mh =haf off 3! 2] of CHal =2
-Fi0, >0.3 YN0 1[5}
-FiO, HAA| 2|11 3|0|X = electrocautery AL Al SJAF HE

MACRE st . HAEDH MAXDIE QK| QI XA MASE AR
“:iﬂ ;rg - 7ts5HH facial mask CH4l nasal cannula AHE
E2 M SEVHEHQT B2 LMAEE E-tube AHE
AT MOIX] QS draping, ER2A| =52l scavenging
=
IR UTZ A=Al HE

me



SuctionZ¥ =7}
1X| AR =7}

AR AL

TE=o =

Tachycardia
Hypotension

Task Actions
Crisis -E0f 2[7] -2[H AE
Resources ORI 2 97 2 7S K9 9
X7\ e -1V fluid bolus (Ci|; c ry stalloid, colloid). R2|0[3t 2L H2:
ol Hd| =8 M =
-Large bore IV access : 10 S== central venous access 112
-Vasopressor bolusZ &/ Ziot K&t UA[X CHA
-Head down position £ = leg elevation 112
Airway -100% O, 10-15L/min
-Airway swelling & 7|2l &2+ 112
Critical -O{= A|FHO|E d2otH dsti oz =0ty 4%
Response 2/ THol0f 7| 22| D T Al E| Higt
(0dl: packing, major vessel compression EE= crossclamp,
hemostatic agents;thrombin or fibrin glue)
XJLASME ES QA
(01| Vascular Cardiac, Trauma, 2= General surgery)
Rapid <EHE oY
Infuser ¥ e
Cell Saver -Rapid infusion system
-Cell saver (=& F27F LE&| AL} 0] Ot H2)
=4 -Rol0fot £H0| U= F AL 7|CX 2D
<HE ol 20l
A Y VB OB HIERE Y
1-2 unit pRBC: 1 unit FFP : 1 unit PC
CUNMN L= AAZIOIA coaglupathy 27 US Al HEA
=9 =g
~HoH 2ol o} (AOrEAM A )
-SEdA

CtE H|O|X|2 0|5 »



Page2 Hemorrhage |&

Task Actions

HUH2 /X e R IFE Mo A forced air, blanket AHE
A-Line <HLIEE S HARRISH A-line K] 1124

Urine Output -Foley 7X|. urine output £ & = 0.5mL/kg/hr

Labs <GS oPY M B HAE S3 resuscitation M A =l

Hb, platelets, coagulation, acid base status, base
excess, electrolyte, lactate, TEG, Rotem

-HIX o= M4 calcium level §X|

-Iﬁ pRBC ‘Hb<7-10g/dL T =& (YstH ord Y, PasUtEe o2,
H blood loss & =0f| 2t THE
H Lunit Al Hb f 1g/dL (Hct 9 3%) =&
=3 FFP JINREEE PTT 44| 4 89l 158 0401 Z2 4
oK -10-15ml/kg =& = lab &2l 5! pRBC:FFP H|€1:1 X
=3 Platelets .<50- 100 K/uL 0|34 £&0| X|45= 22 &
=Kr -Platelet apheresis 1 unit =& Al platelet +=X| 2f 50K/uL
S =2
il :
Cryo- -Fibrinogen <80-100 mg/dL2! 2% ¢ (F47] 2tXf= <

precipitate 300 mg/dL)
-Cryoprecipitate 10 units =& Al fibrinogen 2f 50mg/dL

=2
Fibrinogen -Cryoprecipitate A& = §l= &< fibrinogen
Concentrate  concentrate (FC) 0.5-1 g IV 112, fibrinogen SE7tX| EH=
ts

-FC 1 g2 fibrinogen ==X| 2f 50 mg/dL &

Tranexamic -2 & major bleeding case 0| A TXA 11

Acid L 1050] ZKX 1g1V E0{3t T2 8AI7H0ll ZA 1g IV E0f
Prothrombin .2IIMZIC=E QUE & = X[HHOZ INR(PT) & U=
Complex SExtofl A PCC 11

Concentrate ;5 5 units/kg IV &0

Factor Vlla - Life-threatening, refractory coagulopathy?! Z< Vila QX

Concentrate k==
-Hematology E= M| 20| 2f =2

me



PIP &5 - Baseline®|A 5cm H,0 0| % EE&=>35cm H,0

Cte A9l &

0] oo X

s S ks
a

% upsloping CO, waveform (bronchospasmg! Z<)

sz AL

X8 (air-trapping?! A2)

Task Actions
Crisis S0l 2|7 2| A
Resources .22 QN
Airway -100% O, 10-15L/min
-CO, &fel
-Capnography waveform &7}
-Upward slope2 obstruction 2tA|
27| Y curare clefte MBZ X0l ESE S AL
<2 X0 M AlEE: valve, HZ R Sl sample lines E &t
breathing circuit ZAt
Air Trapping -E-tube == SGA/LMAOI A circuit 22| 3t air-trapping
HH | HH&| (=, auto-PEEP)

SH) $1%] 2ol

-Disconnectk|0] = &2t reservoir bag W7|

0| L=t 22 B

gO= Fgt

X| % gas sampling linedl| 12

<S7{Lt 0 B2 (M= E-tube = T o AS):
Ot 7] circuit CHA] HA

Compliance
= "2}

-ObFA| B 13: oll: propofol 20mg IV

< F7FMBD KA F0 1

-Abdominal insufflationAl: =S Z0|7Lt x|

- 2tXt position B2t HE| 7t Of2i 2 k= B2 level E=

head-up position 112. prone®@! F<: supine 11

(@)
o
-Surgical retraction” PIPO|l 7|04t &L surgeondi| | &217|
- &I Xt position HE =2l

LLO /1L

(Ol prone positionOll Al XIX[CHOfl A O]112{H])

CIE M[O|X|£ 0| = »



Task Actions

+35 27| -Compliance M7t 2IsH OHF|7| AFESHH =52 2 ventilation

APLvalve 2ol 8l =H

E-tube - E-tube kinking &= thick secretion (Cll: mucus plug) &[S |
obstruction %8l =212 suction catheter &1t

sto| N

e «E-tube®t 7| = B} ?{8l bronchoscopy 1124
-E-tube obstruction sHE2& &~ = E<2: E-tube 1 A|

SES N7 -H|CHEIRI AL

-Endobronchial intubation BHA|
-Pneumothorax HiA|

Pneumothorax #22 X

LCHEHO[X|2H B YAl 2 550| L= 3%

= — oT.

-Wheezing £= 288 &2 bronchospasm |2 1124

Bronchospasm #6 &=

.Crackle = E2:

ATl glol
E-tube 5= If:
-Abdominal compartment syndrome

-Abdominal insufflation

-Abnormal anatomy
(EESEESIES

J|E 0|2E

e B

-Anaphylaxis
Anaphylaxis #5 &=

«Aspiration

-Bronchospasm
Bronchospasm #6 &=

-Chest wall rigidity

-Kinked E-tube EE= circuit

-Laryngospasm

me

pulmonary edema X|=2 124

-Light anesthesia

«Mucus plug

-Muscle tone

-Patient positioning

-Pleural effusion
-Pneumothorax/hemothorax

Pneumothorax #22 &=

-Pulmonary edema
- Thoracic insufflation

0k}]7] EE= breathing circuit:
-Circuit obstruction

- Scavenger T4

-0k 7] valve 2%HE




Q13 H|9JELIC}



High Spinal

Neuraxial anesthesia EE&= analgesia 2:
O =Lt =L 2 22} EE= 2 XLt
AFX| 222t re= 9[2k2F (handgrip)
Dyspnea EE= apnea
HANE E= P E
Difficulty swallowing

Cardiovascular collapse: bradycardia %

|EE= hypotension

ol AN

Task Actions

Crisis CEI0f 2|7 -2|H AlEH

Resources N N
.CPRZ= .CPR7ZIE =&

aupsiol  .afufo| @l ZH2: CPR AR

Asystole/PEA #1 X E=

VFIB/VTACH #4 &%=

Airway -100% O, 10-15L/min
-Oxygenation % ventilation X|¥; &5 X5t7t R A|7E S0t
X&E =082 %‘REF B 7|2t 2tXp7E ol Alo] QIS 5
QOB 2 reassurance % awareness X[5t7| 2/8f midazolam
&2 amnestic agent E'B%* = US
Circulation -Severe bradycardia === hypotension®! 4<%
epinephrine 10 - lOOmcg IV, He0|| 2 S
-Mild bradycardia®l Z<: atropine0.5- 1 mg ==
glycopyrrolate 0.2 - 0.4 mg 1124, 2R3t Z <2 epinephrine
O = = Tt
Rapid -Pressure bag® 2 M fluid bolus F&. 4= 2|6 L3t & QIS
Preload prej0ad 571 9181 = 2l 2217
-Neutral position ®X[. H{2[E =2 XtM|= venous returns
S7tAIZ| KB O level T MAAP' e
UME AL .|eft uterine displacement 22! (Rt. wedge)

L AHROITE 3 AOLT} 5
.83 T AT Y B EH
]

AMBf2 (Fetal HR) 2 LIE

A0 540] JUS = U= E2:20% lipid emulation (SMOFlipid) B 24|

LICEEY Local Anesthetic Toxicity #18 =%

11
=




Hypertension

Initial intervention0f| 2342l high systolic =£= diastolic blood

pressure
Task Actions

Crisis ol ez .2E AE

Resources 52 QX A =X| D7
Airway +100% O, 10-15L/min

EE?QE «A-line transducer ?1X| 2¢!. zeroing 124

«NIBP cuff /X =tl; cuff £= #|0|= compression G &

) o= o3t EofN Sof

-Carotid arte £E orta clamping &¢!
-Full bladder & &=t A4 68 =0l
-Hypercarbia

<7 |SE7| 7} HIOQUALE IV DR K| 25 EHo £ S
Dl_jcl rc X|E

4L o

Mo

Tt 2R

-2 XESH A-line transducer 0|
Fof2F
-Pneumoperitoneum
-2l tourniquect 712t

- DRt SHX}Of| A rebound hypertension

Task Actions
719 29l . Acute self-limited & 21(0l: epinephrine)Ql Z<2: 7|CHHE |
NE ‘sasietw| 37| H steixiol 2lol X|2

<X|2 7Hs8t 2210l tourniquet, full bladder): @121 X|=2
LAl ZX| = O Y LG

-Head-up position 112

CtE H[O|X|Z 0| S »



Page2 Hypertension &

Task Actions

Meds -Functional IV2fE. blood pressure ZHEE:
-Labetalol 5- 10 mg IV, 58 = C}2 dose &0
-Hydralazine 2 -5 mg|V,152 = C+3 dose £0
-Nitroglycerin 20 - 50mcg IV, 32 = C+S dose £
-Nitroprusside 20 - 50mcg IV, 32 = CIS dose £
e XIE-IS % 1517] I8l X 3= 0ll: nicardipine 1 -5 mg/hr

Arterial 53 Ee XEd 1Yl 22 ZLEHE 2 HALE 2[5 A-line
Access AKX &

Labs -ABG, Hb, electrolyte, lactate, Troponin Z At

ECG AI:L -‘-.|6d o| I|‘<'5 §+o|

(0l ST #&}, T-wave inversion, = M2 S 0H)

Myocardial ischemia #20 &=

Disposition -Vasoactive infusion AFEStHLE Z7(Zt A-line ZLIE{ZI0| Heot
<2 ICU o2l eIX]

C2 2191 .Autonomic hyperreflexia: T6 O| A9 K4~ A K4 2AF S
0|ste| £ X2, reflex bradycardia

-Ischemia: {22 2Ho ST H3} B = T-wave inversion

Myocardial ischemia #20 &=

-Malignant hyperthermia: 2 Z2%|; /9t mixed respiratory
and metabolic acidosis

Malignant Hyperthermia #19 &=

-Neuroleptic malignant syndrome: =271 Z2Hx| AL EH=
=S 4% hyperthermia

-Pheochromocytoma: episodic, X| 20| ES35HX| 4 S
-Preeclampsia: /41, CHetiy 2
JCP AbS: =2 SHEF AT QA

-Serotonin syndrome: hyperthermia, 2124 Z=l
-Stroke
-Thyroid storm: 124 2ot

me



Xl=zofl 430] g7t #lolo] =R et MEHL

Task Actions

Crisis -Elofl 2(7| = SX[ 18

Resources .22 o .CPR7IE T2

et gl @L|E RS 3 ECO, 04 &l

als ‘2slo] @it HEAEI ratett hythmol SLOW C1S
L=

Asystole/PEA #1 Bradycardia #2
SVT #3 VFIB/VTACH #4

-A-line, transducer ¢/ X[ 3! NIBP F=7| =2l

AJTOILL HHBIS 2] BaX| 42 TE 2o

- =0 EO[ALt &2 &H0| U=X| =l ZZTHFAST) 12

Hemorrhage #12 X

2= T — LS 1 L—

EINPAL - Functional IV access 2=, t}2 crystalloid bolus A|=
-Head down position O|L| leg elevation 112
Meds -OHF|H| 22 E017{Lt ZH
-0tot ephedrine 5-20 mg IV £
phenylephrine 100 - 300mcg V= & 2t7+ gl H:
epinephrine 10-50 mcg IV 3!/%== vasopressin 0.5 - 1
units IV. BFE3EALE infusion A& 7Hs
-Calcium chloride 1g === calcium gluconate 1 - 3g bolus
-Adrenal insufficiency x| 1121: hydrocortisone 100mg IV
= methylprednisolone 125mg IV
Airway +100% O, 10-15L/min
Cardiac -0 ZE IS TEE / TTE 112
Workup SRl KEerel AL ECMO E& CPB 12
Access -Large bore VH =&
A-line 2t
Labs -ABG, Hb, Plt, glucose, calcium, K, lacate =l
Output -Foley catheter &f5t11 urine output 2 L&

CIE2 00| X|£ 0| = »



Page2 Hypotension |

X|BHl 2191 MESHA| v A|:
-Anaphylaxis -VC compression: prone, 5|2t &4,
Anaphylaxis #5 &= surgical manipulation
«Auto-PEEP: 8|2 K}t -Local anesthetic toxicit
High Airway Pressure #13 &X Local Anes Toxicity #18 &=

A" 22 Volume status, A A /MM 7|5, -Pneumoperitoneum £

>

ot At LVOT 7t 28 TEE/TTE 11 pneumocardium
Embolism #9 #H= -Cardiac tamponade
«Pneumothorax

=Y 2 A S0/ O H 2
Hemorrhage #12 &X X 2 =0

Physiologic DDx. 112{s}0{ C}E 2ol Z'd:

-MAP = T4 A2t M (SVR) x &8t =& (CO)

« AHFEEKCO) = ME2 (HR) x Stoke volume (SV)

-StrOke volume 74 @4 preload, contractility, afterload

%2 SVR -Anaphylaxis -Shock(sepsis/spinal/neurogenic)
-Transfusion reaction
-Neuraxial block Transfusion reaction #25 &=
High spinal #14 £ 7 JEEER-E g=lpS )|
Low HR -Bradycardia/heartblock  «High spinal
-Vagal stimulus High spinal #14 =
Preload Z& -Auto-PEEP -Cardiac tamponade
-Embolism (air, clot, fat) «Pneumothorax
Pneumothorax #22 &=
-Hypovolemia -Right heart failure
Hemorrhage #12 &= Right Heart Failure #24 #X=
«IVC compression <t S|
ContractilityZt2 -Acidosis -Local anesthetic toxicity
S Local Anes Toxicity #18 &=
-Cardiomyopathy -Myocardial depressants
-Hypoxemia Myocardial ischemia
Hypoxemia #17 &= Myocardial ischemia #20 &=
Afterload 37} %0 mor Ast
-LVOT obstruction
Forward flow -S&Fd T 2t
ada
1




Task

Actions

Crisis
Resources

<ol Za2[7| = EAL X 27
=

rE e -CPRZIE

Oxygenate

+100% 0O, 10-15L/min

DL|E 3
vital ol

FiO

2

SO X| Tk 247 Sl

X =

Oxygen failure #21 #=

-SpO, waveforem, probe ?IX|, ALX| 257 =0l
-Vital 2QI: ECG, NIBP Z7|, g} =tol

-CO, waveform &Q|, circuit B =X| 2¢!

-Manual ventilation 34 compliance =¢!
«AMAEO|L room air 0|23t Ambu bag At2 1124, OFF|7| EE=

M2 TR

-E-tube 91X 0l Sl 2EF

Bronchospasm #6 &=

-Secretion2f patency B7} 2/l E-tube suction

M| ix]. HZE 2ol HZE S oy 15

Hx 2E

-Recuitment maneuver =3
<PEEP 11&. &efol L =9
-FRC &7I: head up position, £ desufflation

Meds

x|
=

ot
=

1

0| P X0l HL: propofol == SUOME|MZ Ot A}

-Wheezing 2<% ventolin 4 - 8 MDI puffs £=
2.5 mg nebulizer. &iot 2% epinephrine 5 10mcg IVEE=
ketamin 10-20mg IV

MEZ XA £ == G 0

4ot
I
kX
>

-Fiberoptic bronchoscopy #AL: tracheal ring ¢/,
endobronchial intubation E== obstruction <21

-] £21}: pneumothorax, effusion, edema ¢!

Access «A-line HX| Bl ABG
X-ray -5 Al portable chest X-ray 1124
ECMO/CPB  -X|£5|= Z<: ECMOL} bypass 12

CtE H[O|X|2 0| S »



Page2 Hypoxemia &

Low FiO,:
-100% O, Ol = gas analyzert FiO,
S22 EAIEH O, pipeline

supply =0l
Oxygen Failure #21 &=

Hypoventilation:
At 2 ZAlL
7| 2K
« P OF O
-High spinal
High Spinal #14 &=

-Laryngospasm

-Airway obstruction

-Opioid

=5

«Pulmonary edema

NS N Ll

7 [A =Z7|Al:

-High pressure 22t
-Ventilator asynchrony
«Bronchospasm

Bronchospasm #6 &=

-High PIP
High Airway Pressure #13
EES

=EEH B KT
«E-tube kinking/obstruction

<OFF|7|7F manual 2 =S,
APL Ergl

-Low pressure L&t

«E-tube WEX| AL cuff RO

-Circuit leak

L2 TVEERR AN

<0 717F manual 2 &[S,
APL €&

Diffusion abnormality:
-Chronic lung disease

Hemoglobinopathy:
- Carboxyhemoglobin:
Sp0, &8 T
-Methemoglobin: SpO, ~85%
-9l ¢l = Z < CO-oxymetry

me

V/Q Mismatch:
Shunt = perfusion=|X| 2t ventilation=|X| &S
(A3 20l BtSol 2 )
Dead space = ventilation=|X| 2t perfusion
T X S (AL BF0f T)
.25t A0l
«Aspiration
-Atelectasis
-Bronchospasm

Bronchospasm #6 &=

-Endobronchial intubation
«Mucus plu

A5 I 2ty

- Pulmonary effusion

25
T o

- EEX|BFcritical DDx:

-Anaphylaxis
Anaphylaxis #5 &X
«Embolism: 0fl: 37|, &7, fat
Embolism#9 &X

-Pneumothorax
Pneumothorax #22 X

-Right heart failure
Right Heart Failure #24 &=
it HE Y

Hypotension #16 X

Increased O, Demand:
-latrogenic hyperthermia

-Malignant hyperthermia

Malignant Hyperthermia #19

e

-Neuroleptic Malignant Syndrome

-Sepsis

- Thyrotoxicosis

Artifact:

-ABGZ =0l

-Poor SpO, waveform:
-Bovie
APHR &7
<A 7hY
-Probe malposition

-Dyes:
< IHEHAH O L] 7O
-Indigo carmine
-Methylene blue

=




HeeA 58 Num sy:
Seizure A7 B{Et
O A AFEl H3} x{siot
u ;|
° A Ot B (0f: ectopy, asystole,
= c bracycardia, VFIB, VTACH)
o =9 22

Task Actions
Crisis Bl Lel7] 2R
Resources

-20% lipid emulation (SMOFlipid) ZA| 2K
=0 A2 ECMO 7| 8 Sl CPB 112

=L o

slol ot N I

CPR LT{L0| Q= AL: CPRAIRL &7(7t TRE 4+ 3Ug
CPR+/-ECMO

-100% O, 10-15L/min
-Lipid emulsion Aot T2 BRA| [ 2L &£

Lipid -Lipid emulsion bolus 2-322t 100mL IV
Emulsion (<70kg?l B<2:1.5mL/kg IV bolus F=2!)

.15 - 2020 ZH lipid emulsion 250mL IV infusion
(<70kg?l 2202 52F0.25mL/kg/min infusion)

<=0t F%: bolusS Bt=ot1 QP E UfNX| FHiE
infusion. [T} lipid emulsion £&F 12mL/kg

OPHE|H XA 158 SOtinfusion X|&

0t
Jp>
P
2t

«X|ATE OS2 AR CHol XISHEO = ICU =22 ELEE
«Seizure & 2A|Zt

SO 2o of Tl 642

=

I

o
X S 24~48A17}

0>

ASRAZIZIAIE %4l
gl

CtS HO|X]: LAST 4] [HE x| &

H

2+ AR http://www.asra.com

CtE H[O|X| 2 0| S »



Seizure?| &4

2= S22 YXISH| QI HAE FOZ 53| 1 H2|S of2f 2 estA|

position SO S el 24 EX|

Meds -Seizure E3=7| 2|8l benzodiazepine £04: midazolam 2 -4 mg
V. 2882 4% U2 X &0 rocuronium

e of o= G111 D 0| eFEXO0|H propofol
20mg IV &=04. seizureO| H= W7HX| BH= £04 7ts

o
Bl ofr] .2 X|&A|: amiodarone 150 mg 10 - 1520f| 2 MK |V,
Calcium channel block, beta blocker, local anesthetics, 2!
negative inotrope AHS 27|

Meds -Low dose epinephrine S = X&¢} X|=:
0.2 - Imcg/kg IVE AlZ}; vasopressin 27|

2Yx|e| F=2:
CPR «&F 100~1202] /2
-740| = 5cm; S&¢t 0|@t CPREE 11
-EtCO,>10 mmHg ! O[2t7| =& >20 mmHg & X|
220t 2|5 M= 2 compressor wCH
-ROSCE| H= 7t U= ZBR0||2F 28t =40l (EtCO, 57t X%, A
S waveform, 2|5 Hat)
HMS7| IHE 25
Airway -Mask ventilation Z22: 302 &} O 22| S5l H|g
TSt EE AR 2103 5; Y% s 6-Tml/kg
Defib -VFIB E= ST VTACHS! 2 SAl AIMS

120-200J (biphasic)
- S Al CPR XA
-Shock BF=A| shock O X| S7HAIZ = 2| Y
Meds -LOW DOSE epinephrine 0.2 - 1 mcg/kg IV 2 A%}

-VFIB/NVTACHZ} MMl S0l BHESHA| obe= 2<%
amiodarone 300 mg |V push
amiodarone 150 mg IV push {£04 7t5. Lidocaine 27|

ECMO/CPB - &maM=0] Z7|7H Heot 22 ECMO E= CPB 11

L1
=



x| 54 Mixed (metabolic and respiratory) acidosis
EtCO, /Altt /384 571
g

Massetter (M=) Z& /trismus

|

shivering, tremor &£= clonus $1= muscle rigidity

S Myoglobinuria

ILEUSY HYNE Ty 2

Task Actions
Crisis -Elof 2|7 -Dantrolene, 9121 % CPR cart 28
Resources

e e «UA| SX| HXF 12

MHEZ|H .ZS0FH 2 succinylcholine Stk

X OFS7ILk circuit BFRX| 21 QX
-100% O, 10-15L/min
Airway . M|inrut|e ventilation Z|CH=}, 7[A] 27]7F M= E. Air-trapping
|5ty
M&sHA| -X7| Dantrolene &2 2.5mg/kg IV
Antidote D =H| (H=o| ol210| AlH
=0 -Dantrolene =H| (B2 21={0] AjH)
N 2t 20@}%&0%% 60mL ‘Hit S=E0) 2[4,
70kg &k} 22k 175mg =9 Hjo| 2
-CFEEI 2 5me/keS hypercarbia®t rigidity 7t sHA & 10
R0l o Gnefa] o x| senfet s
>10mg/kgl| Eoeg = A2
gl Qof bttt 3% = X
-Sa55¢2 29, malignant hyperthermiag} 27|gl=
ok 2| AF2 (0dl: propofol, benzodiazepine, opioid)
-CO, insufflation «lllicit stimulants -Pheochromocytoma
-Hypoventilation .Light anesthesia - Serotonin syndrome
-Hypoxemia -Neuroleptic malignant - Thyroid storm
- latrogenic warming syndrome

CtE HO[X|2 0] »



Task

Actions

Hyper-K
K=

-Calcium chloride 10mg/kg IV, Z[CH 2g

-Regularinsulin 10 unit + DSOW 50m! IV (25g); &%

-Ventolin 8 - 12 puff MDI
-Sodium bicarbonate: 1 amp; CO, &
ventilation St

Ie) o.O0 E
APt F9: 33 £4 17

S

HAL8] minute

-Amiodarone 150 mg 10-15201 2% IV, esmolol 10-20 mg IV

bolus % infusion, &= Mg SO4 1 g V.

-Calcium channel blocker % Sodium channel blocker (0l
verapamil, diltiazem, lidocaine, procainamide) 27|

org o

=
=

d2 CPR7IE 27 S/ ACLSO|HIE &=

Asystole/PEA #1] Bradycardia #2 | SVT #3| VFIB/VTACH #4

S 25 >38° Col AL kITHS £

IV (20 - 30ml/kg normal

o= IZI_.I_ [ L. OT. 1
saine = plasma solution) 2 2™ o 2 42}
-7t A2} acitve warming EX|. forced airE M2 IR0 X E.
YR A K|, HEZO|, AEFSLL|0] Of0| AT X2 =52 =
=9 ZHEE 7 E2 U= 2@ S AN (e 24 fls 2
lavage= 2XI)
Access - Z7FIV access H A-line x| 15
Labs -ABG, K, CK, urine myoglobin, coagulation panel, lactate
Urine -Foley &l5t0 A DLIEHE
Output SH 1-2mg/kg/hr, IV 51Ol X| e
MH Egtgk o5 EME (HEAT 2¢F)
Tel: 02-508-7316~8/ Fax: 02-508-7319
Email: yjjo@kodc.or.kr
ICUCare  -of%ot = =&l Q121 ol transfer
-MH2| 20%:= 16AIZt O|L] RS2 E ABIX o= 7|A 7|7}
3t metaolic, hemodynamic, respiratory QFE XM ff 2t
-Dantrolene X|& £0]: 4~6A|ZHOIC} 1mg/kg bolus EE= Z|CH
2407t 52t 0.25mg/kg/hr infusion
-Rhabdo, DIC, hyperkalemia, compartment syndrome 2 L|E{&
Post Event -MH 7401 CHal O 7|5 3! 2fXf B0 715 577

L1l
=




ST 2 depression E£= elevation

T-wave inversion

Yo M o|&(0f: 22 LBBB), 21123t rhythm, {194, A{9 L=
Mgt

=4 H 25 0|4 (RWMA)

M 4t o obsEl 20t of

BE, dyspnea, HIAHE = Wt

Task Actions

Crisis Elof 2|7 .CPRIIE @F

ResOUrCes . ymnjsel = 220142t £ B

Airway -SpO0, > 85% {XI517] £I8H Fio, 2H

BLE «12-lead ECG & &; ECG lead”t SHIE QX[ J=X| =f0l

.Lead I, V5 5O 2 ECG ZLI|E{ &5t
S0 CHH]: MIMIS 7| TH=2L lead 24t

(@]
El Qof ISt AR =2 LA SKISHALE BT
=Y gl st2 7 Q&0 chsl =2
Meds JHIBH Mo KRt tEe 1Y K=
Infusion List #29 &IX

-Dual antiplatelet therapydt 2811 Q2| Helot F7| Algtt
O| &0l CHeH Surgeonit 2| &=,

-Aspirin 160 - 325 mg PO, nasogastric EE= rectal

-P2Y12 ADP receptor inhibitor:
0i: clopidogrel 300mg PO, prasugrel 60mg PO,
EE = ticagrelor 180mg PO

-Heparin infusion
-NarcoticsE 55 ZH: fentanyl &= morphine
-Nitroglycerin infusion 124, = /0|H St

A EEES =310 2 S 2AFEE ?{0l beta blocker 112
CHF2 7CloH | Sthots rDE Esmolol0| 85 & bradycardia,
1st degree 2nd degree heart block == A LA L

-2 pulmonary edema ZAMA| O|'=X| 12,
furosemide 10 - 40 mg V. urine output ZL{&&

C+S H[O|X|Z 0| »



. . O\
Page2 Myocardial Ischemia g

Task Actions

=2|Uia .STEMIQ! H2: &3 coronary revascularization &=
Consult fibrinolysis 7S 40i| CHslf &=2t7[LHt0l| 22

AYEUXHAM transfer 1159

Access « 37}V access 1H
<BLEZ S DAHA 2/ A-line A A
«C-line 024
Labs ABG, electrolyte, Hb, Troponins, coagulation panel
Echo -Volume status, wall motion, &4 7|5 5 Taf ZotZ HIt5HY|
</ TEE/TTE 112

-contractiityE H715t0{ vasoactive infusion MEt

ECMO/CPB  -ECMO, CPB &= intra-aortic Balloon pump (IABP) 112
(CPICU)

Disposltion .ICUX|=

me
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A2|Lt 2HHOM O, failure &
Gas analyzerOiIkI SHEe H2Fio, U

Flow meter?} Hi

HMAMNOZ LIS

oo

Task Actions
Crisis CElof Z2|7| o= YA SX 1Y
Resources
L2 RN MAEO| JECPRILE 7127

Non-Machine

<SIXHE 01 7|0 A 22[3t11 room air 0 £5t0f Ambu bag

Ventilation O 2 ventilation
-Ambu bag2 07| auxiliary oxygenol #Z 2%| (O,
source?Zt =g
-3=7101H0| =5 2| St FE 1
ek M3 -outo| Ql= A CPR A%

Asystole/PEA #1 &=

Non-Machine

-Ambu bags CH2 2|X[of| HZE.

0,Source «MAE nozzle
e
<2 S(room airZ Al ventilation)
7tA MEZ 29l .Gas sampling line HZ (2XteF Ambu bag AHO[0f| elbow
BX connector 0|£)

.CO, E8lM 7| 9% ol

-Gas analyzerO| &8 2tXIO|A| 7t= At S5 =l AL S Q|
< 100%, room aire| 2% 21%

Low pressure

- TracheaOfl nasogastric tube Q=X 0!

Non-Machine
Anesthetic

- IV OFF| M| = Ot |X]
- S 0HFH 17|

(o]
Jtset 7FE S2 gas flowet FiO, AFE

Conserve O,
eyt | JEIC ZHS AL OF%| *QUX} A B E S Efof| 22(7|
<7 A Aol A=,
-2 H| E 0 SRt X 20f AFSHE SOF FILh A $2(0]
Ciet =28 RF.
<A ER HA 2 XX =l
e gof -O] ZEXtol| CHSt A2 5L OR YHOl| Chel =2

me
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Pneumothorax

PIP 37}

Tachycardia

Hypotension EE= hypoxemia

dAE|7{L HICHE Al 2 53

chest percussionA| hyerresonance

Tracheal deviation (£7]| A=

CVP &7} (Jugular distention)

7|1A1E7] AlZ M £ C-line insertion Al decompensation
COPD, 52|23} & 458 &, trauma StX}0|A LM 71s40| F

o
II =3

Task Actions

Crisis -Elof 2|7 2| AE

Resources 28 -CPR cart &H]
«SA| 225t ot

Airway +100% O, 10-15L/min

Fast Checks -Endobronchial intubation HiA|:
S22l 8l E-tube 210] 29!
-E-tube obstruction B Al suction catheter St
-Auto-PEEP BiX: breathing circuit ZA| 22|

= - —_ .
ZAAY  EONEStD ZA| BB AT 4 gtk TS

-ATLS 20180] 2t 14(E& 16) gauge IV catheter S 48U
L= 5 1 intercostal space0llA anterior 2 mid-
axillary line AtOJ0f| 7{X] (tension®! &< catheter
AXIN 7| LHE A2 S & US)

cB2 A2 |CeE S0V IHIEE MXt2| fX

-gFelatof F2 &2t oz

Advanced -Endobronchial intubation, E-tube obstruction B 7} ¢{sl
Checks bronchoscopy ZAt
I XS}

Lung sliding (normal) vs. lung point (pneumothorax)
seashore sign (normal) vs. barcode (pneumothorax)

-5 Al portable chest X-ray 108; 7|Ct2|= &2t X| = delay
BINESA

Disposition  -Respiratory ZLIE{Z 5! 82 22| £{8H ICU Mx. 11

me
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Power Failure

LSAR oS
H7|2 RSEE B2 24

Task Actions

Crisis <Elofl Z2|7]

Resources .22 QX

(M2 I15Tight source AR

SO M3t laryngoscope, &85, & S0 FH 8l S0 5= A
57|

-OFF 71011 Al (Z|CH 302) BHE{2|7F AS 4= US. portable
ventilator 22 1
-0kF| 7|7} 2t S5HX| Qb= AR

-Spontaneous ventilation2 = ™2t 1124

}

(°)

Jiok
:

VR

-Ambu bag2Z manual ventilation

-HHE2| 2 &S E|= pump AFESH TIVAZ HEHSEHALE dial-a-
flowLt manual flow regulator= &2t

SDL|E ol

—

rO
H
L
n
N
X
rA
ox
T

=Hd
0|3 ELE = MAMS7| 2LIE A

BackupO, -8XC= {4 35 = FE0| ks 0[X= 8%

o
{0
il
=
Im
d
S
O
of
rr
~
fot
0

o HE L7100 HSot=E Hle ©

ol . .

= - L E life-sustaining &H|E
-Non-life-sustaining &H|=

HO
=
Ho
l:J
oo
il
N
iof
>
o
iy
P
0o
Pal
i
N
rn
@)
v
2
10
L)
N

A 230 2t K| =0f HES= S
QY. =02 2R U=
|Z A=K =Rlot = A of

me



Dyspnea, #1715, edema, 428 20z

Xede)

ECGOIA RV strain

TEE/TTEO|A| dilated RV, RV 7|5 X} A&

Interventricular septum flattening

Hypoxemia, hypercarbia, E£= acidosis £ decompensation
7|4l E7| A=A decompensation

Task Actions
Crisis B0 Lal7|
Resources

-Nitric oxide EE= epoprostenol (% Flolan, iloprost)zt Z2
Higdat S A2 28

.CPR7}E 2 TEE/TTE X

Y O, =2 U B8 RF

Airway +100% 0, 10-15L/min

-intrathoracic pressure 27| 2[5l &= 5% £0[12
S54+E5 371417120 hypercarbia ®X|. breath stacking LI} |

-7H55HH PEEP %|23}. Hypoxemia L|5}7|

Echo - =R TEE/TTE finding B

RV 7|5 X3}
Tricuspid Annular Plane Systolic Excursion(TAPSE):
6mm 0|2t 2 MZI5HH| HAE; HA 16-20mm

RV volume/pressure 1H25t:
interventricular septum flattening@ = LV7t D-shape@ =
He|

-RV dilatation % /%= hypertrophy

- X Hot preloaddl|= E76t1] MKYKXIX| 42 LV

RV failure?| life-threatening 219! 1124

-Cardiac tamponade: S& &AL Al

-Protamine: £04 St

«Embolism: oil: 7|, &, fat
Embolism #9 X

«RVinfarction )
Myocardial ischemia #20 &=

- Tension pneumothorax
Pneumothorax #22 X

CIE M{O|X|£ 0| = »



Task

Actions

ECMO/CPB - A28 8orget A2 ECMO = CPB 11
RV afterload -T2 HE(PVR)S LAAIAHRVS BEEHE H0HE
ZEA
== -Inhaled prostacyclin = A,
inhaled NO, E= |V & 2t 2HEA|
-Hypoxemia, hypercarbia, acidosis === 3t
intrathoracic pressure I|5}7|
RV A2 HFRE RG] ) ML TS|

contractility
X

-RV contractility X5tz H<-
Epinephrine 112§

RV contractility H &l H<2-
vasopressin &== norepinephrine 11

Infusion List #29 &=

d Mgl 39

o
2t S 2T 7 XI2/H IABP 1

X ARV volume
status £X|

-RV overload= mild hypovolemiakC} O 9IH
-CVP>20mmHg H/=E= SvO, < 65%+= RV overloadE AlAt
RV overloadAl: O|=H]| 1&{ 5! MEJt = 725}7|

-RVvolume BE3 A2 HCTY & & crystalloid 2
MESHA volume 1HL7|

M4k sinus
rhythm X

-Cardiac output FX|3t7| 2[5l bradycardia LI = EH& ¢l
tachycardia I|5t7|

-Electrolyte abnormality 218 2l X|2
-Cardiac output &4} ?/8H atrial kick FX|
- SEUO| F:

SVT#3 &X

11
=
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4 a3 == E=H Anaphylactic reaction:
g arg Mgt
S/8+el €5 st = b
tioy £E 7|Ep 2z
HISE 1E Wheezing
R tioH
Sotd AH

Actions

=g 3t Y St
<O H|K| B et
Crisis 20| 2|7 2| A
Resources
2 2F -CPR7IE ¥
-2 YAl K] 1
Airway +100% O, 10-15L/min
«E-tube Bl 8% 7|2 &2F 12
Circulation  .IVfluid bolus 1
Kl 32
-OFF|H| Z0]7{Lt Bt
-S| bolus (%ll: phenylnephrine, ephedrine)
- 2ot Z2: epinephrine 10 - 100mcg IV &0
5l/EE = vasopressin 0.5 - 1 unit IV
gof 2 20l RF- oI ol et M /A H sample
-HH 2, A0
EY U3 kg .8 t3: DIC =0 chgt BLIE{R; IV fluid, O| =X|Z urine
output fX|
<2 HEZ: acetaminophen 1000mg. hemolysis & bacterial
contamination BX|
-Anaphylactic reaction: epinephrine bolus % infusion.
steroid 112
dexamethasone 4 - 8 mg IV EE= hydrocortisone 100 mg
% antihistamine: chlorpheniramine 4 mg (0.2 mg/kg) IV 3
famotidine 20 mg IV
Anaphylaxis #5 &=
Disposition -ICUXIZ7} Hed Qs

me




Task Actions
Crisis 2 RE
Resources CHer A8y =)
Trauma cDE ElR Ag Hoty| et closed-loop communication AHE
Bayoll =% O[HIE 7=
-ahg oto| oHdlo| 9= AR ~ESHH CPR AIE 2|1 |lolS
&1 X|=517| let 1k} ZAF 3
LI HZESID large-bore IV HXK]
-2 = SZ20f| CHsl C-spine precaution S|
1K} ZA} -Airway 3 Breathing:
-Airway 87t, th2 =5 Slventilation =t¢!
-JI'RAI 7| 2L &2 Video laryngoscopy, in-line stabilization
capnographyﬁif S RSIE HE GCS
ﬂ;:°*°l 4% induction agent Eye opening;
StALt Xjarxio =
=ol 4- X
otEglol N 3. 240] o3
ERA|, surgical airway 2 E=0|| ofs}
S5 S YUCE 7oLt EE K7 |1-==X RS
.Circulation: Verbal response:
5 _ Xl I.I‘E# 0'52
.9|I:| %6:' XI—I 4_EH§|_ —EEEJ
crystalliod BC} 48 M Coio) mat
=S4 FAST (Focused Assessment |5 agﬂgﬁgg Azl
with Sonography for Trauma) Al# || oo
-Disability: Motor response:
O 6- Tl IS
-9lA] =& pupil, glucose, GCS 7t 5. Exso| oAt
-Exposure: 4-3|m23 g8
o - o i X 3-0ld=F HtE
'_l?l_él—g %‘7rol-7| —?‘|OH 9|_|-Il_-|o| I—_E%ol_l- Ef% 2 - AFK|AIF HES
o o - (LA NLEELYSY
MH=E2 ofdotr| 2/a] E7 |- M52 x0[H] o
2K} ZAL -AMPLE history: Allergies, Meds, Past medical history, Last

meal, Events leading to injury

AT MIST: Age, Time of injury, Mechanism of injury, Injuries

sustained, Systemic review, Treatments

JHE|EE EENK| AMA|AAF B BEARMSEE T T}

CIS 00| X| £ 0| =»



Page2 Trauma 0

Task Actions
ola =% HAH2 KX 2l =% 712 (> 25°C)
Z=H ) . .
H| -Setup: 7|/, suction, 2L[E], airway (video laryngoscope %
(g =y surgicalainway), VX 0 718, 55 ¢ &%, ST 7|, CPR
L EII'_I_ 7tE, invasiveZ2 LIE{& ZHH|(0]: A-line, CVP), cell saver
2t =& H . Meds: 0il: midazolam, ketamine, propofol, etomidate,
2iol) scopolamine, succinylcholine, rocuronium, epinephrine,
vasopressin, ephedrine, phenylephrine, calcium, 244K
-Check: crystalloid, colloid 5! &l A (CHZF4ECHH])
Induction - ZL[Ef & S preoxygenation
andAIrWay izt of Alo] 9li= 29: 2H4IAI317]
-IV 8! A-line, induction, airway, hemorrhage resuscitation 2
incision 2| Eto|d 5l M &=2| &l (of: Ofx{1h, |1t 2t 8 5)
7t =2
-C-spine precaution®f 271 RSI =
<374V EL A-line HX]
QPN MO|H: S0 N 2 O |XI.
Z0tY st Z2: benzodiazepine = ketamineL 2 | X|
A ZEX] -M5tA| SoPHSt HR: surgeond|A| 2|7, Al ZX| =2|(0f:
packing, =9 il CHES crossclamp, thrombin, fibrin
glue, REBOA)
> A M T |E LIS HIgE Y
pPRBC: FFP: Platelet =1-2:1:1
-CoagulopathyAl cryo, fibrinogen, calcium, TXAZt Zagh 2~
ol
9|4 -ICP E=HAM CPP £X|: MAP > 80, SBP = 100 mmHg, Sp0O, =
L 90%, EtCO, 35 - 40 mmHg, BHL|E = hypertonic saline, head
up position 3 burst suppression
Labs -Crossmatch, ABG, electrolytes, lactate, coagulation panel
Meds -HA S 3A|ZH O]9tel AL Tranexamic acid £0.
1020l ZX 1g IV, O|= 8A|ZtOICt 1g
-Coagulationt et 2o Z& &
-Hyperkalemia X|=: calcium chloride 1g IV; sodium
bicarbonate 2.5 amp IV(50mEq); Rl 10unit IV + D50W 50ml
V(25g)
Post Event - X|&A 2l resuscitation 2|6 ICU care

L1l
=




PAN
CRISIS RESOURCE MANAGEMENT

Call for

Designate Help Early Anticipate
Leadership and Plan

Establish Know the
Role Clarity Environment

Distribute Use All
the Available

Workload Information

: o Allocate
ommunicate Attention

Effectively Wisely

Use Mobilize
Cogpnitive
. Resources
Aids

©2008 Diagram: S. Goldhaber-Fiebert, K. McCowan, K. Harrison, R. Fanning, S. Howard, D. Gaba



@

Call for Help Early

* Call for help early enough to make a difference

* Err on the side of getting more help

0
RISIS RESOURCE MANAGEMENT

* Mobilize early personnel with special skills if they may be needed

Designate Leadership

* Establish clear leadership

* Inform team members who is in charge

* 'Followers' should be active in asking who
is leading

Establish Role Clarity

* Determine who will do what

* Assign areas of responsibility appropriate
to knowledge, skills, and training

* Active followers may offer specific roles

Distribute the Workload

* Assign specific tasks to team members
according to their abilities

* Revise the distribution if there is task
overload or failure

Communicate Effectively

* Command and request clearly

* Seek confirmation of request (close the loop)

* Avoid “thin air” statements

* Foster input and atmosphere of open
information exchange among all personnel

©2008 Diagram: S. Goldhaber-Fiebert, K. McCowan, K. Harrison, R. Fanning, S. Howard, D. Gaba

Anticipate and Plan

* Plan & prepare for high work-load periods
during low work-load periods

* Know where you are likely headed during
the crisis and make backup plans early

Know the Environment

* Maintain situational awareness

* Know how things work and where things are

* Be aware of strengths and vulnerabilities of
environment

Use All Available Information

* Monitor multiple streams of data and
information
* Check and cross check information

Allocate Attention Wisely

¢ Eliminate or reduce distractions

* Monitor for task saturation & data overload
* Avoid getting fixated

* Recruit others to help w/ monitoring

Mobilize Resources

* Activate all helpful resources including
equipment and additional personnel

Use Cognitive Aids

* Be familiar with content, format, and
location

* Support the effective use of cognitive aids



Emergency Manual V4 - Design Overview

Asystole /PEA ..................
Bradycardia.....................
SVT - Unstable and Stable ...
VFIB/VTACH....................
Anaphylaxis.....................
Bronchospasm .................

« Unstable %! stable SVTE= E&t¢t

Delayed Emergence............

Difficult Airway / Cric..........

E l_ | D
Embolism - Pulmonary......... ° Elt glﬂsa%rﬂug%i‘ﬁﬂolﬁgm
Fire- Airway..................... -Elj'" xol'E T MEE E]II'J\IT'__QE
e - Non-Airway............... LI‘% .
oprage ....................
ay Pressure.......... . é!% _E_-élj 7&.‘5 __?E E% OlHIiIEO'" EH'6'
SPINFN. ..o _E_E_ﬂz %‘l[-" IE%I-
yper, On ...l
p SION ... . AHE_E_ OII:II-|_|E:
3.1 EJnasaneonconscancooneas

Hypertension, High airway
pressure, Right heart failure,

Local Anesthetic Toxicity .....
Malignant Hyperthermia .....
Myocardial Ischemia ..........
Oxygen Failure .................
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Emergency Manual V4 - Use and Implementation

Use: Recent research suggests that Emergency Manual (EM) use improves teamwork, facilitates
coordination, decreases stress, and enables delivery of better patient care.* The Stanford EM, and other
similar tools, are used effectively in both clinical and educational settings:

Clinical:
«Pre-event for fjust in time’ review for at-risk patients
«During event for crisis management
«Post-event for team debriefing

Educational:
«Self-review
«1:1 orsmall group teaching
«Studying for oral exams
«During simulation cases and debrief sessions

We welcome your feedback and continuously learn from our community of users.

Implementation: These websites include a number of tips and free resources to support EM
implementation by your interprofessional team:

«Stanford EM - https://emergencymanual.stanford.edu/
Download the EM in English or another language, find implementation tips, and learn more

«Emergency Manual Implementation Collaborative (EMIC) - https://www.emergencymanuals.org/

«EM Implementation Toolkit - https://www.implementingemergencychecklists.org
This resource-rich guide, developed with Ariadne Labs, includes videos you can use or adapt, and
other training materials.

Stanford EM Formats:
«Large (8 2x 117) hanging printed version (most popular), with or without event number tabs*

«Small (4 V4 x5 '2”) printed pocket version*
«PDF with hyperlinks (accessible on a computer, mobile device, or an electronic health record)
«E-book

*Our printed versions are operating room safe (wipeable, and MRI-safe). You can use any
printer you choose. See our website for information about our printer.

EM Customization - See our website for templates to customize for your setting:
«Infusion List (inside back cover)

«Phone List (outside back cover)

EM Training:
«EM Reader: reads aloud to team/leader to interactively ensure vital actions are performed,
medication doses correct, diagnoses considered, find specific desired information, while
allowing leader to maintain situational awareness and team communication.?

«Train team members to ask empowering questions: Would you like me to get/read the emergency
manual? Which event in the emergency manual are we dealing with? These can help the leader
remember the EM is available and can trigger its use. In our experience, leaders often answer, “Yes,
and had forgotten about the EM due to the stress of the crisis.

1. Goldhaber-Fiebert SN, Howard SK, Gaba DM, et al. Clinical Uses and Impacts of Emergency Manuals During Perioperative
Crises. Anesth Analg. 2020 Dec;131(6):1815-1826.
2.Burden AR, et al. Does every code need a “reader?” Improvement of rare event management with a cognitive aid “reader” m

)

during a simulated emergency: a pilot study. Simul Healthc. 2012 Feb;7(1):1-9.
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References: Citations are not written on each event given usability priorities, but you can visit our
website if interested in relevant content literature. We strive to integrate the most pertinent clinical
information from published literature and clinical practice guidelines.

Citation: Stanford Anesthesia Cognitive Aid Program,” Emergency Manual: Cognitive aids for
perioperative crises, Version 4, 2021. See http://emergencymanual.stanford.edu for latest version.
Creative Commons BY-NC-ND (https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode).
*Goldhaber-Fiebert SN, Austin N, Sultan E, Burian BK, Burden A, Howard SK, Gaba DM, Harrison TK.

Local Modifications and Creative Commons Licensing: Research supports that local customization
of cognitive aids is helpful for many reasons. We allow all needed modifications for use at your local
institution, without further permissions. You should keep original authorship attribution and add
‘Adapted By . For more than minor PDF modifications or local phone list for back cover, we suggest
requesting our original InDesign file: Email EMadminanes@lists.stanford.edu. We are not responsible for
any errors introduced and caution that there are usability cons to adding too much information. See this
review for an overview of effective cognitive aid design.! No derivatives may be shared beyond local use
without explicit permission (e.g. translations or hospital systems that contact us first), and all use must be
non-commercial. We use Creative Commons 4.0 International Licensing, With Attribution,
Non-Commercial, and No Derivatives; See details at https://creativecommons.org/licenses/by-nc-nd/4.0/

Disclaimers: The material in this Manual is not intended to be a substitute for sound medical knowledge
and training. Clinicians should always use their clinical judgment and decision making for patient
management. Departure from the information presented here is encouraged as appropriate, since
situations can vary widely.

We use generic medication names whenever possible and include some brand names, which might be
better known to clinicians, to support effective use during crises. To reduce potentially distracting visual
clutter, TM superscripts have not been included with brand name medications in the cognitive aids.

Enabling clinical uses during crises requires systematic implementation efforts beyond simply hanging
emergency manuals (EM) in operating rooms, as EMs can be forgotten when under stress. Use the
resources on the previous page to efficiently and effectively integrate EMs into your practice.

1. Burian BK, Clebone A, Dismukes K, Ruskin KJ. More Than a Tick Box: Medical Checklist Development, Design, and Use. Anesth
Analg. 2018 Jan;126(1):223-232.
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Infusion List O

Amiodarone (150mg/3cc)
250mL D5W0i[ 1200mg
4.8mg/mL
1020 24 150mg2 2EgfL|CY.
Heto] Sl= B9 300mg bolus
Civ: 1 mg/min infusion (X% 12{otst

2| =712l(Xylocaine™)
250mL NSOf| 2g
8mg/mL
23t 1-1.5 mg/kg
1-2 mg/kg/hr =&

S|d|C]H(SH| ZHA™)
50mL & 25mg
0.5mg/mL
1-16 mg/hr = (2A ALt 813)

Yi|=(Z2|0|2™)
100mL D5W & 20mg
200mcg/mL
10& =2t 50-75mcg/kg £t
Z& 0.375-0.75 mcg/kg/min

I AHHIED|El(Precedex™)
100mL NSOl A 400mcg
4mcg/mL
1020f 2% 0.5-1mcg/kg £t
0.2-1.5mcg/kg/hr =&

HIA|2|E|=(BNP)
250mL D5W & 1.5mg
émcg/mL
120 28 2mcg/kg F5t
0.01mcg/kg/min =&

SE|opH (Cardizem™)
100mL NS/D5WOl A 125mg
1.25mg/mL
2.5mg~25mg =&
2-10 mg/hr FL (A A&t 213)

L| 7t2 C|2 (Cardene™)
200mL & 40mg
0.2mg/mL
5-15 mg/hr = (FAH ALt S12)

FEH

250mL D5W & 500mg
2000mcg/mL(2mg/mL)
2-20mcg/kg/min =

LEZS2|M2(Tridil™)
250mL D5W & 50mg
200mcg/mL
0.1-1mcg/kg/min =&

Eopal LIEEZRALO|E(L|Z2to] =™)
250mL D5WOfl 400mg 250mL NSOl 50mg
1600mcg/mL 200mcg/mL
2-10mcg/kg/min & 0.1-Imcg/kg/min =&

ofj | 2 r20omuz2l(Levophed™)
250mL NSOl A 4mg 250mL NSOl A 4mg
16mcg/mL 16mcg/mL

0.02-0.3mcg/kg/min =
(20-300 Lt 13 /kg/%)

0.02-0.3mcg/kg/min &
(20-300 Lt= 1% /kg/2)

HIAESE(EHHIEE™)
250mL NSOf|Al 2500mg
10mg/mL
0.05-0.3 mg/kg/min ¢
(50-300mcg/kg/&)

ool 2l (L] AL I EI™)
250mL NSOf|Af 40mg
160mcg/mL
0.1-1mcg/kg/min ¢
(EE= 5-100mcg/2)

H ==& (Corlopam™)
250mL NS/D5WOlA| 10mg
40mcg/mL
22 0.05-0.20 mcg/kg/min

2|0 HEH (S E|Ul™)
40mL NSO[A 2000mcg(2mg)
50mcg/mL
0.01-0.2 mcg/kg/min &

o|AX2E2|=(Isuprel™)
250mL NS/D5WOIlA 1mg
4mcg/mL
1-5mcg/min = (FAH| ALk gig)

HfAZEeq| A
100mL NS9| 607 |4
0.6%Hl/mL
0.01-0.1 tH2l/2 FU(FA ALt ei=)
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