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troduction

edatives
aralytics

djunctive medication




'hy RSI?

1dictions?
Vho should do RSI?
Vhat are the dangers?

Vhat are the alternatives?



S| - Process

Rapid Sequence Induction”
Induction
Paralytic
Intubation

Ongoing sedation



Sl - Contraindications

Incorrectable hypoxia
ifficult airway on exam

rofound instability



Sl - Considerations

\wareness
lemodynamics

ase of intubation
'hysiologic effects

dverse reactions
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aralytics



duction/Sedation

ender unconsiousness
educe response to laryngoscopy

educe metabolic demand



gents

'ropofol
enzodizepines
)piates
etamine

arbiturates



tomidate

Inique anesthetic
apid acting

lemodynamically stable



tomidate

mg/ccC

0 and 40 cc vials
bbojet (?availability)
1 USA 1 year half life
regnancy Risk “C”



tomidate

,ommonly used

redictable & seemingly safe
alling into disfavor

500d: Hemodynamic stability

ad: Adrenal supression



tomidate

drenal supression:
Sepsis
Trauma

? any significant stressor




Single-Dose Etomidate for Rapid Sequence Intubation May
Impact Qutcome After Severe Injury
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[arner, et. al. 2009

nd point => ARDS
40% in etomidate vs. 20% in others
« p=.02 OR=3.86 [1.24-12]
Longer stay p=.02
Fewer Days on Vent p=.04



tomidate

Vhat to expect
Very rapid take down
last 3-5 min
Be ready with second sedative

n/v common if used without paralytic

\ppropriate role??



gents

tomidate

enzodizepines
)piates
etamine

arbiturates



ropofol

lot a common EMS drug
requently used in OR's, ICU’s & ER’s
,an cause hypotension

Particularly in volume depletion

Xcellent sedative and induction agent



ropofol

lilk of Anesthesia

lechanism of Action Unclear
1ypnotic”
lichael Jackson

ole in EMS



ropofol

Jeal uses
Seizures
Adgitated delerium
Eclampsia

Isolated TBl and Head Bleeds



gents

tomidate

'ropofol

)piates
etamine

arbiturates



enzodiazepines

Jiazepam (Valium)
orazepam (ativan)
lidazolam (Versed)

..and others
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1dazolam

Ises:

 Anti-convulsant

. Sedation and hypnosis
- Anxiolysis

- Antegrade amnesia

. Muscle Relaxation



1dazolam

lost suited for critcially ill
/, IM, IN, etc
apid predictable onset

(not fast enough for Induction)

edation (45 min - 1 hr)



1dazolam

Vater soluble

)ne compartment model
lighly protein bound
1/2= 3-6 hrs

letabolized by liver



1dazolam

rovides safe sedation
)oses for sedation:

0.1 - 0.2 mg/kg
'ery fregently underdosed
|OT a god induction agent

)NLY provides sedation/amnesia



idazolam / Fentanyl

requently combined
ery dangerous in-hypovolemic pts

,auses Hypotension

‘ERY DANGEROUS IN - HEAD INJURED

HERE ARE BETTER OPTIONS



ne Equation:

.Cbi = map - icp



gents

tomidate
'ropofol

enzodizepines

etamine

arbiturates



plates

lorphine

)pium
lydromorphone
entany!

ufentanyl




plates

'ery important class
'ain medication
\nesthetic

\ntitussives, antidepressants



plates

Jiscovered” in 1552
'opularized in 1804
leroin in 1900

rimialized in 1914




plates

endorphin

Recpetor
1ediated

rugs”




plates

elta - recpetors
peripheral neurons
analgesia
antidepressant

dependancy



plates

appa - recpetors
brain
spinal cord
sedaiton
MIOSIS

dysphoria



plates

Receptors
brain
spinal cord
peripheral neruons
intestinal tract
analgesia
dependance

euphoria



plates

lociceptin - Receptor
Brain
spinal cord
anxiety
depression
appetite

tolerance



entanyi

ublimaze
'ery Lipophilic

irst pass effect in lungs



entanyi

lood pressure may decline
lemodynamically stable Agent

in combination w/ Benzodiazepines
TBIl, Volume depleted, etoh
THE EQUATION



entanyl

ain 0.5 - 1.5 mcg/kg

Can cause apena in some people
edation 5-7 mcg/kg
\nesthesia 10-40 mcg/kg



ummary

,an be used for sedation
lot rapid enough For RSI
arge role in pain

,aution w/ other sedative

Except ketamine



gents

tomidate
'ropofol
enzodizepines

)piates

arbiturates



etamine

~lass: Phencyclidine

_onger: Ketamine

Developed in Mid 60’s
Jsed in Vietham
Yopular in 70’s

>ometimes sold as Ecstasy

Wl Bl )



etamine

MDA Receptor Antagonist (dissociates brain form
inal cord)Hallucinogenic Dissociative
esthesiaBinds to p receptors (higher
ses)hyperdynamic effects



etamine

How does it work?

Separates the mid-brain from the cortex

L]

Disorganizes the brain

i

Lower brain controls vital functions and is
stimulated by Ketamine => excitation

i

Occupies opiate receptor

Ay



etamine

Pharmacokinetics:

- IV/PO/IM

- Lipid soluble (two compartments)

- Hepatic Metabolism

3 hour half life (20-40min duration of action)
. Two compartment model

- Hepatic clearance



etamine

nduction:
= 2-4 mg/kg IV (quickly)
« 4 mg/kg IM

>edation

x« 2mg/kg IV (slowly) or IM



etamine

)osing: Pain adjunct

0.1 mg/kg IV increments to effect



etamine

°hysiologic effects

. Increased CBF out of proportion to CNS metabolic
needs

Sympathetic tone

. Respiratory drive is reduced but ventilation persists (
descriptions of apnea at higher does)

. Betsy's case



etamine

’hysiologic Effects
Smooth muscle relaxant => bronchodilitation
U peak pressures
T HR, MAP, Contractility -- MVO2 (1st dose)

Subsequent doses do not further i
sympathetic tone



etamine

dvantages
No hypotension
Continues to ventilate (usually)
Can combine benzo’s or opiates (dose sparing)
Anesthesia, Sedation and/or analgesia

IM/IV/PO/PR



etamine

—~mergence Reaction
. Vivid dreams (stronger w/ PCP)
. More common in adults

. Benzo’s reduce frequency and severity

1ypersalivation / Laryngospasm

Resp sedation in higher doses (rapidly given)



etamine - cautions

_aution with Cardiac disease
~aution with Psychiatrically |l
regnancy

-arly in pregnancy can increase uterine
ressures and cause contractions

Joes not have FDA pregnancy
lassification

_aryngospasm



etamine - iIdeal uses

nduction for trauma or sepsis

Post intubation Sedation

>moother transition from induction to sedation
Head Injury — particularly multi-trauma
2rocedural sedation

Acute bronchospasm

ain out of control

Aqgitated delirium (mavbe)



gents

tomidate
'ropofol
enzodizepines
)piates

etamine



arbiturates

'entobarbitol
hiopental

lethohexitol



arbiturates

ipid soluble
)pen chloride channels

,an produce “flat eeg”

(propofol, etomidate)



arbiturates

rone to cause hypotension

imited or No EMS role
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1duction & Sedation



euromuscular Blockers

uccinyl Choline
ocuronium
‘'ecuronium

tracurium



jrarie

he poison arrow

outh american hunters
ir Walter Raleigh

ery important to science

rtificial ventilation







euromuscular Blockers

locks the neuromuscular junction

at the muscle cell itself
cetycholine is the transmitter
cetylcholinesterase breaks down Ach

.Neostigmine & Organophosphates



euromuscular Blockers

Dendrites

Telondendria
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uccinylcholine

ux for short

)epolarizing agent

Causes stimulation at the ACh receptor
2 phase action

- Stimulation

- Relaxation

'ery fast onset



uccinylcholine

)Jose: 1 - 1.5 mg/ kg
)nset 30 seconds

'ush quickly, precede with anesthetic



uccinylcholine

DVERSE REACTIONS
yperkalemia (K

neuromuscular disease
Paralysed

subacute burns
Rhabdomyolosys
Acute Kidney Injury



uccinylcholine

dvantages:

Fast onset

Short duration of action
Jisadvantages:

Risk of hyperkalemia and death



on-Depolarizing Agents

ocuronium
‘ecuronium

tracurium



ocuronium

astest of the ndpa’s
5 second onset

D -1.5 mg/kg (higher for RSI)

1tubating conditions in 60 sec

sux iIs faster



ocuronium

'harmacokinetics
Two Compartment Model
Hepatic metabolism
Biliary and renal clearance
20-40 min duration 1st dose

20 min (0.5mg/kg) subesquent dose



ocuronium

,autions:
Pregnacy Category C

Liver and renal disease



ecuronium

-4 min onset
epatic/renal/hoffman

0 min with typical dose



tracurium

imilar to Vecuronium

loffman



Questions? Comments?



