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ABSTRACT

Airway is the initial and single most important step in any Advanced Cardiac Life
Support (ACLS), airway rescue, or trauma resuscitative algorithm. Without a patent
airway, further resuscitative measures are futile. Rapid sequence intubation (RSI) is a
technique used by Certified Registered Nurse Anesthetists (CRNA) and other
appropriately trained healthcare providers to secure the airway in an attempt to regain
physiological homeostasis in the failing patient. This procedure, however, is associated
with substantial risks. Additionally, those patients requiring RSI are often the most
critically ill with a multitude of other injuries or pathology. A thorough understanding of
airway management, rapid sequence intubation technigue, and potential complications of
this technique must be a priority for those professionals involved in airway rescue. The
purpose of this review is to explore the most common indications for rapid sequence or
emergent tracheal intubations in the critical care setting, to describe the most common
techniques and pharmacological agents utilized, and to discuss the complications
associated with rapid sequence intubation. The expected outcome of this independent
study is that there will be an increase in knowledge and awareness by CRNAs and other
healthcare providers that will ultimately result in improved patient outcome.

A comprehensive literature review utilizing retrospective research, prospective

studies and case reports regarding the indications, techniques, pharmacological agents
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and complications of RSI will be conducted. A power point educational presentation that
includes the indications, techniques and complications of RSI will be developed and
presented to CRNAs, nurse anesthesia students, and other healthcare professionals
involved in airway rescue outside of the operating room. An adult learning theoretical

framework will guide this study.




CHAPTER 1
INTRODUCTION

Emergency tracheal intubation utilizing a rapid sequence approach (RSI) is the
initial and most important medical intervention instituted in any resuscitative attempt.
Without a definitive and secure airway, further resuscitative efforts are futile. Certified
Registered Nurse Anesthetists (CRNA’s) are often called upon for this life saving
intervention to areas outside of the operating room, inciuding the critical care setting and
emergency roorn. Howeves, this skill is not preformed strictly by CRNA’s, as many other
healthcare professionais are involved in emergency intubation, or rapid sequence
intubations (REI), or participate in the care of the patient irnmediately before and after
intubation. All healthcare professionals invoived in this life saving, yet potentially
dangerous situation, should have a thorough understanding of the procedure, the
medications and the potential complications. By obtaining such knowledge of RSI,
healthcare professionals will be better equipped to appropriately assist, recognize
problems, and improve patient outcome.

Statement of the Problem

Despite being a life saving measure, rapid sequence emergency tracheal
intubation is not a benign procedure. A variety of medications, instruments, and
techniques are necessary for the rapid sequence intubation procedure and without

appropriate knowledge of these components, a misstep in the process could precipitate a

negative outcome. Every healthcare provider involved with RSI needs to be familiar with
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each component of the process to ensure a safe and effective intubation and a safe
outcome for the patient.
Purpose

A successful outcome for every patient requiring rapid sequence intubation is the
common goal for all healthcare providers involved in the care of patients. The purpose of
this independent study project is to investigate and identify the best practices related to
rapid sequence intubation outside of the operating room, including associated
complications, and to share that knowledge with other healthcare providers. Sharing this
knowledge through educational sessions wiil improve knowledge and impact patient care.
By fully understanding the potential complications, healthcare providers will be able to
appropriately anticipate and appropriately tieat these complications should they arise.

Theoretical Framework

The art and science of adult learners is known as andragogy. The Andragogical
model of adult learning theory is based on several assumptions and will be used to guide
this project. Knowles (1984) identifies the following assumptions for the adult learner:

1. The need to know- Before an adult learner will engage in
educational activities, they need to know why it is essential to
learn the topic at hand. Adults are self directed and are more
likely to investigate the need to know and the benefits of
knowing the information on their own.

2. The learners self concept- Adults have a psychological need to
be seen by others as being self directed and responsible for

their decisions. Adults who feel that they are being educated or

2
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treated like children often become resistant. Knowles identifies
a conflict in adult learners when faced with this situation as a
clash between their intellect and the subconscious need to be
self directing. Most people deal with conflict by avoidance or
fleeing, which often results in a halt of the adult’s learning
process.

The role of the learner’s éxperience- Adults have a wide
variety of life experiences that help shape their self concept and
contribute to their educational endeavors. However, these
experiences can also set forth biases and serve as barriers to
learning. The adult educator therefore is in a unique position
because they can assist the adult learner in looking past their
presumptions and embracing a new idea or concept.

Readiness to learn- The adult learner is willing and interested
in learning concepts that directly apply to their daily life and
this will allow them to be more effective in their routines. For
example, a new graduate registered nurse working in a
traditional medical acute care setting would not have a
perceived need to learn about RSI because the likelihood of
having to assist with one would be rare. However, a registered
nurse working in a critical care setting or student nurse

anesthesia student will be ready and anxious to learn about this




technique because the likelihood of performing or assisting
with an emergency RSI procedure is much more likely.
Orientation to learning- Knowles (1984) states that adults are
“life-centered” in their orientation to learning, meaning they
are task or problem centered. Adults will invest more of their
time in learning a new concept or idea if it is related to real life
situations or if it will help them with their daily work
expectations.

Motivation-Internal pressures, sﬁch as job satisfaction and
quality of life, are the primary factors that motivate adults to
iearn according to Knowles (1984). External motivators also
play a role in adult Jearning, however to a more limited degree.
Examples of external motivators include increased salaries, job

promotions, and better career opportunities.

Knowles (1984) established four insightful definitions for the word “adult” when

discussing adult learners and adult education. The first definition is the biological

definition of adulthood, or the age at which a person can reproduce. The ‘legal’ definition

of an adult is that when a person reaches the age at which they can legally vote or get

married. The social definition of an adult describes a person that has taken on

responsibilities such as raising a family or maintaining a full time job. The final

definition posed by Knowles is that of the psychological adult. The psychological

definition describes a person as being an “adult” when they acknowledge that they are

responsible for themselves and can be self directed. According to Knowles, it is the
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psychological definition that is the most important in terms of education and learning
(Knowles, 1984).

Educational goals for adult learners are often based on the adults need for the
information. As the instructor, however, it is possible that one would have to help the
adult learner become aware of their need to know the information and why it may be
relative to them. Adults that feel that they are respected and can relate the learning topic
to their life experience are more apt to benefit in their educational goals. If the topic has
immediate usefulness to the adult, they are more receptive to the content (Vella, 2002).

The adult learning module as defined by Knowles has been adopted by nursing
education programs throughout the nation. The American Nurses Association (ANA) has
endorsed this aduli learning theory as a guidéline for their educational endeavors. The
adult learning theory as created by Knowies will be the basis for the independent study
project.

Definitions

Key words and concepts that will be utilized throughout this project will be
defined as follows:

Acute Respiratory Distress Syndrome (ARDS): used synonymously with acute
respiratory failure and was previously known as Adult Respiratory Distress Syndrome.
ARDS is a disease process that can result from a variety of clinical conditions or causes,
however, patients exhibiting this disease process often have similar pathologic symptoms.
Common clinical features seen in patients with ARDS are a triggering noxious event that
leads to ARDS, a period lasting from just hours to days of near normal lung function after

the lung injury, and the rapid onset of over a few hours and continual progression of




severe hypoxia, dyspnea, diffuse pulmonary infiltrates, and increased noncompliance of
the lung tissue.

Advanced Cardiac Life Support (ACLS): an extension of basic life support that
has a set list of clinical interventions for the emergency treatment of cardiac or
respiratory arrest or other life threatening medical conditions. Persons trained in ACLS
are required to have the knowledge and skill to correctly utilize those clinical
interventions.

Bronchospasm: a constriction on the muscles in the bronchiole walls that occurs
suddenly as a result of airway irritation preceded by laryngoscopy.

Certified Registered Nurse Ancsthetist (CRNA): a master’s degree prepared
registered nurse who has met qualifications to practice anesthesia, including graduation
from an accredited anesthesia progiram and successful completion of the certification
examination administered by the Council on Certification of Nurse Anesthetists.

Crash intubation: intubation of the trachea on a patient who does not require
induction medications, for example, those in cardiopulmonary arrest.

Emergent/Emergency Tracheal Intubation (ETI): the clinical procedure done in
an emergent or emergency situation in which the patient’s trachea is “intubated” with an
endotracheal tube.

Endotracheal tube (ETT or ET tube): is a flexible plastic tube that is inserted
through the oral pharynx into the trachea via the vocal cords to serve as a definitive
airway device to ensure a patent airway and as a means to provide mechanical

ventilation. Endotracheal tubes have a bulb that is filled with air near the end to help




secure the tube in the trachea below the vocal cords and to help protect the airway from
secretions such as blood and vomit.

Intubation: The passage of an endotracheal tube (ET tube or ETT) through the
mouth into the trachea via the larynx and vocal cords utilizing a laryngoscope.

Laryngoscope: a medical device used by trained healthcare professionals to aid in
the visualization of the glottic opening and vocal cords in order to achieve intubation of
the trachea.

Rapid Sequence Intubation (RSI): sometimes referred to as rapid sequence
induction and is the administration of medications to facilitate intubation. RS is
performed on patients who are at high risk of aspiration of gastric contents and in need of
an advanced airway, such as in the case of critically ill or trauma patients.

Significance of the Project

CRNAs, nurses, physicians, and other health care professionals may play a role
in RST at some point in their daily routine when caring for critically ill patients or if
working in an acute care facility. Understanding the process, the indications, and the risks
associated with RSI will promote cohesiveness of the team and improve patient
outcomes. Having a thorough grasp on technique, equipment, and medications used in
RSI will not only benefit the health care provider performing RSI, but will also benefit
the patient and all those involved in the process. Knowledge and anticipation of potential
problems will help to ensure a smooth and safe intubation.

Assumptions
Healthcare providers (CRNA'’s, paramedics, nurses, respiratory therapist, etc.) are

adult learners with professional backgrounds. It is assumed that these healthcare




professionals will have a basic airway anatomy knowledge base, as well as basic life
support and very likely ACLS. CRNAs and other healthcare professionals who engage in
the RSI procedure, including administration of medications and performing intubations,
are assumed to have knowledge related to intubation and emergency or critical care.

It is also an assumption of this independent study project that the CRNA’s and
other healthcare providers involved are practicing within their scope of practice. Each
individual is also responsible for practicing under the guidelines of their professional
organization and place of employment policies. An assumption regarding the research
obtained for this project is that the research articles referenced are accurate and truthfully
reflected.

Several other assumptions will also be made about the type of adult learners that
choose to partake in this educational opportunity:

1. Those utilizing this learning tool want to have a better working
knowledge of RSI outside of the operating room

2. Healthcare providers want to be prepared for and informed about
RSI so that outcomes may be improved.

3. Safety is a concern for all healthcare professionals. Improving
patient outcomes and maximizing patient safety through increased
knowledge about RSI is a common goal of all healthcare providers.

4. RSIs in this project will relate solely to adult patients excluding

parturients.




Limitations

Pediatric and obstetrical patients have drastically different implications for RSI
and therefore will not be covered in this project. Therefore, it is assumed that RSI in this
project relates solely to adult patients, excluding parturients.

Multiple complications are associated with a difficult or failed airway and these
challenges must be approached by a healthcare professional who is skilled in difficult
airway management. Management of the difficult and failed airway includes a unique
understanding of those implications, complications, and techniques and will not be
addressed in this independent study project. There are also a wide variety of tracheal
intubation techniques that bypass the oral tracheal route and respectively have a different
set of indications and complications as well. For the sake of this project, tracheal
intubation will refer to oral or endotracheal only, excluding nasotracheal, emergency

tracheotomy, and emergency cricothyrcidotomy.




CHAPTER II
Introduction
When a CRNA or other healthcare provider is confronted with a failing or
critically ill patient, the decision to intubate must be made quickly and carried out
skillfully. Understanding appropriate indications for RSI may prevent harmful delays in
providing a definitive airway or a definitive means of oxygenation for a failing patient.
Current trends, including medications and tools needed to perform RS, will be discussed
in this literature review. Understanding current trends and recognizing indications for RSI
is equally important when caring for the decompensated patient requiring an emergency
airway and will also be discussed. Additionally, the cominon complications associated
with RSI will be included in an effort to help improve the care provided to this type of
patient and to positively impact the overall outcome related to this procedure.
Review of Literature
Indications for Emergent Endotracheal Intubation
Walls (2004) states there are three fundamental clinical scenarios that must be
assessed when faced with a patient who may require emergency endotracheal intubation.
First it must be determined whether or not there is a failure of the patient to protect or
maintain his or her own airway. Critically ill patients often have difficulty maintaining an
adequate airway and their protective measures may be lost. Next, adequate ventilation
and oxygenation is necessary for survival and it needs to be determined if the patient is

able to maintain this without assistance. Lastly, anticipation of the continued clinical
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course must be established. The question must be asked: will the patient require ongoing
mechanical ventilation? This review focuses on emergent endotracheal intubation as an
intervention for the critically ill patient in hopes of preventing cardiac arrest. The most
common reasons for performing rapid sequence intubations in the critically ill population
are respiratory fatigue, failure, and the need for airway protection. Hemodynamic
instability is another reason to perform emergent intubations as this is often encountered
in diseases such as ARDS (Acute/Adult Respiratory Distress Syndrome), cardiogenic
shock, sepsis, trauma, and many other illnesses. The critically ill patient is already
compromised due (o one or more disease states impairing their physiologic reserve.
Emergent intubation coupled with a decrease in physiologic reserve makes this procedure
potentially life threatening (Walls & Murphy, 20C4).

Mort (2004) describes indications for emergency tracheal intubation (ETI) in a
study that looked at the incidence of cardiac arrest during RSIs. After reviewing 3,035
critically ill patients who required ETI, it was concluded that acute cardiovascular
disease/pathology was the most common clinical indication for an emergency airway.

Despite these indications for RSI, certain types of patients that more susceptible
to adverse outcomes associated with this procedure and, therefore, RSI should be avoided
in this group. Patients with intravascular volume depletion, severe acidosis, cardiac
decompensation and severe lung injury may suffer serious consequences, including
hypotension and vasodilation, when the usual medications and dosages for RSI are

administered. These patients would be more likely to respond better to a traditional

‘crash’ type intubation that does not utilize anesthetic drugs (Walls & Murphy, 2004).

11




Current Techniques and Medications for RSI
Medications

Medications used for RSI have significantly contributed to the increased success
rate of intubation on the first attempt, and have therefore lead to improved patient
outcomes. Intubation may be difficult or even impossible without the appropriate use of
these medications and may increase the likelihood of patient deterioration. These
mediations, however, have recommended induction doses that must be followed or,
again, intubation can become extremely chalienging.

Correci dosages are important for multiple reasons. Patients who receive
neuromuscular blockers, without appropriate dosages of sedation drugs, remain awake
and may suffer from emotional or psychiairic trauma. Laryngoscopy itself has significant
hyperdynamic responses associated with it including a surge in catecholamine release
leading to hypertension and tachycardia. These hemodynamic responses can be limited,
or attenuated, if the patient receives appropriate anesthetic induction medications and
doses. Induction medications used in concert with neuromuscular blockers have an
additive effect and therefore ease intubation and prevent delays in intubation.
Medications themselves, as well as inappropriate doses, can cause significant
complications. Additionally, the person performing the intubation, particularly if
inexperienced, can impact patient outcome.

Hospital policies and practitioner preferences play a major role in regards to who
performs intubations and which medications are used, but all involved should be aware of
the appropriate intubation or induction dosages, as well as the potential side effects from

these medications.

12




Midazolam

There is no one ideal sedative agent recommended for RSI, however, midazolam
is the most commonly used agent for RSI. Midazolam is a benzodiazepine that produces
sedation, amnesia, hypnosis, and muscle relaxation in a dose dependent fashion.
Midazolam also has antianxiety and anticonvulsant effects. Unlike other
benzodiazepines, midazolam has a chemical structure that prevents the venous irritation
that can occur when giving other benzodiazepines intravenously. The chemical structure
of midazolam also allows for a rapid onset of action and short duration of action, making
it an excellent choice for R8I protocols. The recommended dosage of midazolam for RSI
is 0.1-0.3mg/kg (Sagarin et al. 2003).

Despite these recommended dosages for RS, midazolam has been reported to be
frequently underdosed in the RSI setting due to concerns of patients experiencing
hypotension. Midazolam has been proven to have minimal cardiovascular side effects and
has been noted to have a stable cardiac profile (Nagelhout & Zaglaniczny, 2005). “When
the drug was used for induction of anesthesia in healthy humans (0.15mg/kg given
intravenously over 15 seconds), systolic blood pressure was decreased 5%, diastolic
blood pressure was decreased 10%, and heart rate was increased 18%” (Nagelhout &
Zaglaniczny, 2005, p. 119). Sagarin et al. (2003) conducted a comparative prospective
study of patients who required ETI. Those who received midazolam at the recommended
doses were compared to those patients meeting the same criteria (ETI) who were given
other induction agents for RSI. The major finding was that patients requiring RSI and

receiving midazolam were, in fact, being under medicated. This under dosing came from

healthcare providers who feared hypotension. According to Sagarin (2003), “While some
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hypotension accompanies benzodiazepine induction, it is generally not a serious problem.
In relatively healthy, normovolemic patients, midazolam at these dosages causes either
no change or only modest decreases in mean arterial pressure (MAP<10 mm Hg)”
(p-333).

Several studies conducted on patients with limited cardiac reserve were also noted
by Sagarin et al, (2003) and determined that when midazolam was given to these patients
in doses of 0.2-0.3mg/kg, decreases of MAP of only 10-20mm Hg were identified.
Additionally, the MAP returned to baseline rapidly after the intubation.

Hypertension and tachycardia can and ofien do result from laryngoscopy and
these cardiovascular responses can be attenwated with the use of medications such as
midazolam, as well as lidocaine and opioid narcotics, most notably fentanyl.

Lidocaine

Lidocaine is often administered prior to laryngoscopy to attenuate hemodynamic
responses. The recommended dosage for RSIis 1.5mg/kg (Morgan, Mikhail, & Murray,
2006). Lidocaine is an amide local anesthetic agent often used in RSI protocols because it
not only attenuates hyperdynamic reactions to intubation, but lidocaine also decreases
cerebral blood flow and blunts the rise in intracranial pressure that often is associated
with intubation. Lidocaine has also been shown to be effective in blocking
bronchoconstriction that may occur as a reflex to intubation (Morgan et al., 2006).

Toxicity can result from administration of local anesthetics, including lidocaine.
This is rarely encountered during RSI; nevertheless, the correct dosage needs to be

recognized by those administering the medication to prevent this potential and life

threatening complication. The safe maximum dose of lidocaine is 4mg/kg (Morgan et al.,
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2006). Early symptoms of lidocaine toxicity include circumoral numbness, tongue
paraesthesia and dizziness. Blurred vision, tinnitus, restlessness, agitation and
nervousness are also symptoms and precede central nervous system depression. Tonic
clonic seizures can result from local anesthesia toxicity and are signaled by the onset of
muscle twitching. The occurrence of seizures can be diminished by premedication with
benzodiazepines, such as midazolam. Local anesthetic toxicity may be difficult to
identify in the patient who is requiring RSI, so preventing the occurrence of toxicity is
important (Morgan et al., 2006).

Despite having earned a place in many RSI protocols, there is some noted
opposition to the use of lidocaine in these emergency intubation situations. A literature
review by Robinson and Clancy (2001) conducied to identify the benefits of intravenous
lidocaine used for RST on patients with traumatic head injury, could find no evidence that
I'V lidocaine reduced intracranial pressure (Robinson & Clancy, 2001). Intravenous
lidocaine may reduce MAP and this decrease can last for several minutes, proving
potentially hazardous in the failing patient requiring RSI. A study conducted by Asfar
and Abdulla (1990) determined that when intravenous lidocaine (1mg/kg) was used in
combination with succinylcholine and thiopental induction techniques for elective
surgery, 95% of the patients had a reduction of their MAP by an average of 30mm Hg
when compared to those who had received a placebo. They concluded that not only will
intravenous lidocaine blunt the increased intracranial pressure associated with RSI, it will
in turn decrease cerebral perfusion pressure as the MAP is decreased, thereby having no

benefit for intracerebral protection (Asfar & Abdulla, 1990).
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If chosen, premedication with intravenous lidocaine should occur several minutes
prior to the intubation in order to effectively blunt the hemodynamic response to
laryrlgoscopy. Opposition to the use of lidocaine for preventing an increase in intracranial
pressure related to RSI and laryngoscopy has been related to the timing of administration.
Vaillancourt & Kapur state that if the intent of lidocaine administration is to prevent a
rise in intracranial pressure, then the lidocaine must be administered early enough,
whereas if it is given immediately prior to the laryngoscopic attempt, it will have no
benefit and will in turn result in a decrease MAP and cerebral perfusion pressure
(Vaillancourt & Kapur, 2007).

Opioids

Fentanyl is a synthetic opioid that produces profound dose dependent respiratory
depression, sedation, and analgesia and has gained an irnportant place in the RSI
protocol. Fentanyl has a rapid onset due to its high lipid solubility which allows for a
rapid uptake by the tissues and has a short duration of action. Laryngoscopy stimulates a
surge in catecholamine release which can lead to tachycardia and hypertension. Fentanyl
can attenuate this hyperdynamic response to intubation. Intubating doses of fentanyl are
typically 2-3 u/kg. Several advantages to the use of fentanyl in any RSI protocol are: a
lack of direct myocardial depression, suppression of the stress response to laryngoscopy,
and the lack of histamine release.

Despite having the reputation as being cardiac stable, fentanyl has been associated
with some side effects that the healthcare provider must be aware of when caring for
patients. Fentanyl does not produce amnesia so should not be used without a

benzodiazepine for RSI. Fentanyl can also cause dose dependent respiratory depression.
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As previously mentioned, fentanyl does not cause histamine release and therefore there is
no dilation of the venous capacitance vessels which would lead to hypotension, however,
fentanyl does markedly depress the carotid sinus baroreflex control of the heart rate.
Hypotension related to fentanyl, typically with higher doses (50mcg/kg), is generally a
result of bradycardia due to depression of the carotid sinus and can progress to a decrease
of cardiac output. Rapid intravenous administration of opioids, including fentanyl, can
lead to skeletal muscle rigidity and myoclonus, often misinterpreted as seizure activity.
Fentanyl has been associated with modest increases in ICP despite maintaining an
adequate PaCOz, so must be used with caution in patients with increased intracranial
pressure (ICP) requiring RSI. This increase in ICP has been attributed to the decrease in
mean arterial pressure and cerebral perfusion pressure that can follow fentanyl
administration {Stoelting, 2006).
Hypnotic Induction Agents

Propofol is an intravenous hypnotic agent that has a rapid onset and short duration
of action, therefore making it a favorable choice by CRNA’s and other anesthesia
personnel involved in RSIs. This medication is potent and can rapidly depress the
patient’s respirations and therefore must only be administered by personnel skilled in
airway management. The chemical makeup of propofol gives this drug its ideal
characteristics. Propofol is 2,6-diisopropylphenol and is administered as a 1% solution in
a mixture of 10% soybean oil, 2.25% glycerol, and 1.2% purified egg phosphatide. The
metabolic clearance of propofol is rapid and exceeds hepatic blood flow, attributing to the
uniqueness of this medication. Rapid intravenous (IV) injection of propofol can produce

unconsciousness in about thirty seconds and arousal is more rapid and complete.
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Compared to other medications used for induction of anesthesia or used in RSI protocols,
the main advantage of using propofol is the more rapid and complete wakeup with little
residual central nervous system (CNS) effect. Propofol has also been shown to possess
anti-inflammatory and bronchodilating properties, which add to the drugs appeal for RSI
protocols. Propofol also has anticonvulsant properties, decreases intracranial pressures,
and decreases cerebral oxygen consumption and is therefore useful in RSI protocols for
patients with asthma, head injuries, and other critical illnesses. A typical induction dose
of propofol is 2mg/kg, however reduced doses are often required for the elderly and
patients suffering from cardiac decompensation, while pediatrics will require a higher
than normal dose due to a higher volume of distribution in the pediatric population
(Nagelhout, 2035).

Propofol is a very imporiant medication in terms of RSI protocols; however, it
also carries significant warnings. Due to its chemical makeup, propofol formulations
have a high incidence of supporting bacterial growth, despite advances in preservatives.
Open vials of propofol or any drug that has been previously drawn up in a syringe must
be discarded within six hours due to the risk of bacterial growth. Hypersensitivity
reactions can also occur with the propofol preparations that contain sodium metabisulfite,
a preservative added to propofol to prevent bacterial contamination. Bronchospasm and
asthma exacerbation have been known to occur with the administration of propofol to
patients with reactive airway disease that also have sulfite sensitivity. According to Marik
(2004), “Sulfite sensitivity has been reported in up to 10% of asthmatics” (p.3642).
Patients with allergies to eggs, lecithin, and soybeans are at an increased risk for an

allergic reaction with the administration of propofol. Lecithin is derived from egg yolks
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and is a component of the propofol formulation; however, most patients with egg
allergies have an IgE mediated hypersensitivity to the proteins found in the egg whites,
and lecithin is found in egg yolks. Lecithin is not acknowledged as a problem for patients
with allergies to eggs. Most of the allergic reactions have been proven to be related to the
isopropyl or phenol groups, which also contributes to the pain experienced on injection
(Laxenaire, 1992).

Conscious patients that are in need of RSI can and often do experience pain upon
injection of propofol. Pain is more likely to occur if the propofol is administered into the
smeall veins of the hands and this pain may be minimized or avoided by administering
propofol into larger veins.

According to Stoelting (2006) “Pain on 'injection is the most commonly reported

adverse event associated with propofol administration to awake patients. This

unpleasant side effect of propofol occurs in <10% of patients when the drug is
injected into a large vein rather than a dorsum vein on the hand. Preceding the
propofol with (using the same injection site as for propofol) 1% lidocaine or by
prior administration of a potent short acting opioid decreases the incidence of

discomfort experienced by the patient” (p.163).

Many practitioners encourage the use of intravenous lidocaine prior to the
administration of propofol not only for the protective effects of lidocaine in regards to
blunting the sympathetic response to laryngoscopy, but also to blunt the pain response
from the infusion of propofol. A randomized prospective study conducted on 270 patients
scheduled for elective surgery under general anesthesia investigated whether or not

lidocaine given prior to propofol would actually decrease the incidence of pain on
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~ injection of propofol. The conclusion found that there was no difference in the intensity
or severity of pain between the group that had received a dose of 20mg of lidocaine prior
~ to propofol and the group that received no pretreatment prior to the propofol
(Krobbuaban, 2008).

Myoclonus can also occur with the administration of propofol, however, propofol
s associated myoclonus occurs less frequently than with administration of other induction
medications such as etomidate, methohexita!, and thiopental (Nagelhout, 2005).

Significant cardiac depression can occur with the typical intubating doses of
propofol and becomes more pronounced with higher doses. Anesthesia personnel
involved in the RSI process and administering propofol must be mindful of this,
especially with the ciderly age group. The cardiac depressant effects can be reduced in

the elderly and patients with cardiac impairment by administering a decreased dose

(Morgan et al., 2006).

- Propofol not only induces unconsciousness in about thirty seconds, but also
causes dose dependent respiratory depression with apnea occurring in approximately 25-

- 35% of patients after receiving induction doses of propofol. Many RSI protocols call for
the administration of opioids, such fentanyl, and when administered in conjunction with

’(, propofol they can enhance the ventilatory depressant effect of propofol (Stoelting, 2006).

Respiratory depression is not an unwanted effect when performing a RSI, however, a

person skilled in airway management must be available when this medication is

administered in the setting of an emergent intubation.

Chemically unrelated to any other drug used for IV induction, etomidate is a

hypnotic agent that has earned a place in many RSI protocols for its ability to be used
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with cardiovascularly unstable patients. According to Stoelting (2006), “Etomidate may
be viewed as an alternative to propofol or barbiturates for the IV induction of anesthesia,
especially in the presence of an unstable cardiovascular system” (p.164). Etomidate has a
rapid onset of action, and with a typical induction dose of 0.2-0.4mg/kg, unconsciousness
can occur in one arm to brain circulation time. Arousal after a single dose of etomidate is
rapid and has little residual CNS effects when compared to barbiturates. Etomidate does
not induce a histamine release and has minimal associated respiratory depression,
provides myocardial and cerebral protection from ischemia, and therefore, has been
deemed an ideal medication for RSI situations in which little hemodynamic change is
desired (Morgan et al., 2006).

Few side effects are associated with eiomidaie; however, those administering this
medication need to be aware of those that do exist. Pain on injection is associated with
the administration of etomidate and it is often suggested that pretreatment with lidocaine
or administration in a larger vein be employed to decrease the likelihood of infusion pain.
Etomidate manufacturers have utilized a lipid emulsion rather than a propylene glycol
solution which in turn has nearly eliminated the incidence of pain associated with
etomidate administration (Stoelting, 2006). As with propofol and other hypnotic agents,
analgesia is not associated with etomidate administration, therefore, premedication with
an opioid prior to intubation is necessary to blunt the hemodynamic response associated
with laryngoscopy.

Myoclonus, dystonia, and tremors can be seen after etomidate administration due
to the excitatory effects caused by this IV anesthetic agent. Etomidate commonly

produces myoclonic movements in patients; however, this can be attenuated by
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premedication with an opioid such as fentanyl. A study of 67 unmedicated patients found
that excitatory effects, including myoclonus, tremor, and dystonic posturing, occurred in
86.6% of the patients who had received etomidate, and it was advised that the use of
etomidate be undertaken with caution in patients having seizure histories (Reddy, 1993).
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