Basic Principles

O Chapter 2

No Positive Pressure
Ventilation

Bag-valve-mask ventilation (BVMV), even when done perfectly,
results in some air entering the stomach. In the heat of battle
BVMYV is rarely done perfectly, which means lots of air may enter
the stomach. This air entry into the stomach increases the risk
of vomiting (active) or regurgitation (passive), either of which
predisposes to aspiration. Therefore, you should not perform
BVMYV during RSI, even when the patient is apneic and multiple
attempts at laryngoscopy are undertaken, unless the patient is
hypoxic. This applies both to the time interval before the first
intubation attempt and between each successive attempt, if the
first or second attempts are missed. This clearly takes extreme
self-control and a functioning pulse oximeter. The reason that
most patients are able to sustain normal oxygen levels despite
prolonged apnea is preoxygenation.

Am I really supposed to sit back and do nothing if my
patient is not breathing?

Not surprisingly, most providers find it very difficult to stand
by idle when a patient is not breathing, especially when they
made them that way! But the answer is “yes” as long as critical
oxygenation is maintained, usually indicated by saturations
above 90%.



Preoxygenation

The air we are all breathing at this very moment is only 21%
oxygen, regardless of your location or altitude; the remaining 79%
is nearly all nitrogen. If all of the nitrogen in your lungs were
replaced with oxygen you would have almost 5 times the oxygen
present now. This is what occurs with preoxygenation; hence
preoxygenation is sometimes called “de-nitrogenation” or “nitrogen
washout”. This five-fold increase in oxygen in the lungs creates
an oxygen reserve that the body can draw upon once a patient
is administered a paralytic agent and ceases to breath. Patients
with healthy lungs and adequate functional residual capacity may
develop enough reserve from preoxygenation to survive up to 8
minutes of medication-induced apnea without desaturation, Thus
preoxygenation allows us to chemically paralyze a patient yet
withhold positive pressure ventilation, thereby limiting the risk of
gastric insufflation and subsequent aspiration, without the patient
becoming hypoxemic.
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If you look at the "Normal
70kg Adult” curve you can
see that some patients may
go as long as 8 minutes
before their saturation drops
below 90% if adequately
preoxygenated. Note that
illness, obesity, young age
and inability to fully
preoxygenate reduce the
amount of time available.
Even more importantly,
notice what happens to the
curves once they begin to
fall...they plummet. This is
why it is so important to
abort your attempt when
the saturation begins to fall
rather than try harder.



Unfortunately, many critically ill or injured patients cannot tolerate
8 minutes of apnea. Common clinical variables that impact the
amount of apnea time a patient can withstand before becoming
hypoxic include age, obesity, pregnancy, metabolism, lung disease,
baseline saturations, acute illness, etc (see table 2.1). Children,
for instance, have shorter apnea times in large part because of
their increased basal metabolism. Hyperdynamic patients such
as those with fever, shock, alcohol withdrawal and cocaine/
amphetamine intoxication have substantially increased oxygen
demand and “chew through” their reserve very quickly. Obese and
pregnant patients have less reserve in large part because of limited
functional residual capacity. The worst case is a sick, fat, child!

Decreased oxygen storage capacity
o Elderly
 Obesity
» Pregnancy
« Lung disease: acute, chronic, acute on chronic
o Chest trauma
» Baseline hypoxemia
Increased oxygen consumption
» Fever/sepsis
» Severe pain
» Alcohol withdrawal
« Cocaine/methamphetamine intoxication
» Tachycardia
» Shock
» Children
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In most cases preoxygenation will be accomplished with a tight-
fitting non-rebreather mask with 10 - 15 liters/minute flow for
at least 3 minutes. Such a system delivers 70 — 90% oxygen and
is sufficient for most patients. A bag-valve-mask may be used
WITHOUT positive pressure to deliver 100% oxygen if desired.
Research has demonstrated that preoxygenation is more successful
for most patients with at least 20 degrees of head elevation; this
is especially true for obese patients. This highlights yet another
reason that all trauma patients in spinal precautions should be
considered difficult intubations: the inability to elevate their head
limits preoxygenation which in turn limits the amount of time

you will have to perform the procedure. This also emphasizes the
importance of keeping patients, particularly those with respiratory
distress, in their position of comfort as long as their mental status
allows. If positive pressure must be used due to patient hypoxia, . 0
concentrate on good technique to minimize air entry into the

stomach.

After preoxygenation patients may be roughly categorized as
having “adequate’, “limited” or “no” reserve with corresponding
preparationsmade. Patientswith underlyinglungdisease, especially
acute or acute-on-chronic disease resulting in hypoxemia, are a
particularly scary group to intubate because they are prone to very
rapid desaturation after medication. They are already hypoxic and

on the steep part of the saturation curve. See Figure 2.1.
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Patients with a saturation of 100% after preoxygenation have
an “adequate reserve’, those less than 100% but above 90% have
“limited reserve” and those less than 90% have “no reserve”. In
the first group (adequate reserve) the goal should be no positive
pressure ventilation, though some patients, particularly those with
high-risk characteristics listed in table 2.1, may still desaturate
quickly. In the second group (limited reserve) the clinician
should plan to optimize first-pass success and anticipate that
some patients will require careful positive pressure ventilation if
the intubation attempt is prolonged. In thelast group (no reserve)
positive pressure ventilation is unavoidable; the clinician should
consider CPAP/BiPAP or assisted respirations before medication
and be prepared to provide immediate optimal BVMV and place
a rescue airway if saturations cannot be maintained.

Many inexperienced providers faced with a patient who is
desaturating make the mistake of waiting too long to abort the
procedure, trying even harder or trying “just one more time” only
to face critical hypoxia and cardiac arrest.

Adequate reserve - saturation near 100%

« Positive pressure usually not necessary

« Potential false sense of security if patient has
high-risk characteristics. See Figure 2.1

Limited reserve - saturation 90% - 97%
« Some patients will require careful BVMV
«» Be prepared to abort intubation attempt
 Have rescue airway immediately available: not
necessary to remove from package
No reserve - saturation below 90%
« Positive pressure ventilation is unavoidable
« Consider CPAP/BiPAP/BVM assist before meds
« Consider planned PPV with BVM or EAD after meds
« Have rescue airway immediately ready for
insertion: out of package and lubricated

Chapter 2



So I was taught to hold my breath when I intubate because
“when I run out of air the patient has run out of air”. Is this
a good idea or a bunch of hogwash?

I was taught the same thing years ago in paramedic school.
While it is clearly impossible to perform a complicated
stressful procedure holding your breath, the premise has merits
when intubating patients in cardiac arrest when no oxygen
saturation is available. During RSI, the patient should have
reliable pulse oximetry available. In that case an intubation
attempt can theoretically last up to 5 or 10 minutes in the
preoxygenated patient as long as the saturation remains above
90 percent. Can you hold your breath that long?

I understand that I can take as long as necessary to intubate
if the oxygen saturation is adequate but what about the
CO,....isw’t it going up while the patient is apneic?

Yes, that is true. 'The arterial level of CO, rises about 3 mm Hg
for every minute the patient is not ventilated. But down’t worry.
This is not a significant clinical concern over the short term and
the level will be quickly corrected once the patient is intubated
and ventilated.

If a patient is hypoxic and really needs positive pressure
ventilation is there any way to do it better than with a
bag-valve-mask?

First of all you need to be sure you are doing BVMYV correctly,
using the rule-of-twos (see page 104). I am a huge fan of
placing an extraglottic airway for preoxygenation in hypoxic
patients, after induction and paralysis. Not only are they
more efficient at oxygenation but they also result in less gastric
insufflation. Some devices even allow gastric decompression
through a separate port. Once adequate saturations are achieved
the device may be removed and the patient intubated. This will
be discussed further in Chapter 4.
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Is it possible to suffocate someone with a bag-valve-mask?
Unfortunately, yes. It is extremely important that clinicians
recognize that all self-inflating bags have some type of valve. IF
the bag and mask are held over the face without opening this
valve and the patient is not generating enough negative pressure
_to open it, they are not receiving any oxygen! If a self-inflating
bag-valve-mask set-up is used for preoxygenation and the
patient does not require assisted respirations (either they are
not hypoxic or breathing spontaneously) then the valve must be
“fluttered” by softly squeezing the bag to allow oxygen to flow.

Can CPAP/BiPAP be used for pre-oxygenation?
Traditionally non-invasive positive  pressure ventilation
such as mask CPAP (continuous positive airway pressure)
or BiPAP (Bi-level positive airway pressure) is thought of as
either a bridge until intubation can be performed or a means
to avoid intubation altogether. ‘There are two small studies
demonstrating the effectiveness of NIPPV for pre-oxygenation
prior to intubation. One problem is that non-invasive
ventilation is usually restricted to patients who are protecting
their own airway and able to follow instructions, which limits
applicability. I am now more apt to put CPAP or BiPAP on
hypoxic patients even when I am doubtful that intubation can
be avoided, knowing that if nothing else it may be helpful for
preoxygenation.

Cricoid Pressure

Cricoid pressure is the application of gentle pressure to the front of
-  the cricoid cartilage with
" the intent of occluding
the esophagus between
the back of the cricoid
ring (the only complete
ring in the trachea) and
| the anterior surface
of the spinal column.
Cricoid pressure was
: E described as early as
the 1700s to prevent air from entermg the lungs during positive
pressure ventilation.

Steven Cordava

Chapter 2



It gained widespread modern usage during the 1960s as a means
of preventing aspiration during rapid induction of anesthesia in
patients with full stomachs, based on a landmark article by Sellick,
hence the alternate name: “Sellick’s Manuever”. Cricoid pressure
has subsequently become a mandatory step for RSI in most
textbooks. Despite widespread use there are two major potential
problems with cricoid pressure: it may occlude the airway and

may completely obscure the intubator’s view of the cords!

Cricoid pressure should be applied during any bag-valve-mask
ventilation. However, if ventilation is difficult the assistant
maintaining cricoid pressure should try reducing pressure to see
if that was the source of obstruction. Cricoid pressure should be
applied during RSI as well, from the time of drug administration to
tube confirmation, aslong as the laryngeal exposure is adequate. In
the event the intubator cannot visualize the cords pressure should
be reduced and, if the view remains inadequate, pressure should
be released completely and the assistant should slide their hand up
to the larynx to assist with external laryngeal manipulation (see

1

Chapter 4). If the patient actively vomits (as opposed to passive
regurgitation), pressure should be released to prevent potential
esophageal rupture.

Is there really any controversy about cricoid pressure?

As a matter of fact there is. There is surprisingly little evidence
that cricoid pressure prevents gastric insufflation and aspirtion.
There is actually some evidence that pressure on the cricoid
causes a reflex relaxation of the lower esophageal sphincter,
which is the exact opposite of what you want. It also turns out
that for many people the esophagus does not sit directly behind
the trachea or is displaced by the cricoid pressure itself. For now
it is still standard practice but the limitations mentioned above
must always be kept in mind.

Airway911 Consensus: for now cricoid pressure remains standard 0
practice but it is more important to know when not to use it than
when to use it.
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How do I figure out how much force to apply?

Technically, it is supposed to be 30 — 40 Newtons of force. I
always imagine 35 fig newtons stacked on someones neck, but
that doesn't help much! Try taking a capped 50 cc syringe and
compressing the plunger to the 30 cc mark. This is for adults
only. In children you must use some “feel” to be sure you are
not occluding the trachea.

Three Strikes and You’re Out

The “Three strikes and You're Out” rule means that you should
limit the number of laryngoscopy attempts on each patient to
three. This is because each successive attempt has a lower chance

of success (there’s a reason you didn’t get it on attempt one or two!),
multiple attempts lead to airway trauma and edema which may
make subsequent intubation or even use of BVMV and extraglottic
airway devices impossible, and multiple attempts delay definitive
care, whether that is transport to a hospital, transport between
hospitals or transfer to another unit or for a diagnostic procedure
such as CT.

When, if ever, do you consider exceeding the 3 attempts rule?
Like any rule, there are exceptions to the “three strikes and
you're out” rule to be considered by advanced practitioners.
If the patient is not a candidate for an extraglottic back-up
device, i.e. a severe inhalation burn or penetrating neck trauma,
I would consider additional attempts as long there was some
reason to believe additional attempts will be successful where
the prior attempts had missed. For example, a more experienced
intubator has arrived or a new piece of equipment has become
available or you remember some basic maneuver like external
laryngeal manipulation that you forgot initially. ~ Another
example is when a junior practitioner or student makes the
first 2 attempts and misses. The senior provider then steps in fo
rescue the situation but requires a second attempt of their own
to modify their approach based on their initial look.
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Does an intubation attempt really cause THAT MUCH
airway trauma?

They can. A straightforward intubation attempt where you
slip the tube in easily on the first attempt probably causes
little if any trauma. On the other hand, difficult intubations
where you are straining and manipulating and repositioning
the laryngoscope many times can cause so much trauma that
BVMYV or an extraglottic airway may be unable to ventilate
the patient.

I have heard that some people use a one-strike or two-
strikes rule. Is that true?

Yes. The potential danger of multiple attempts is well
recognized, as is the success of EADs. EMS services are
leading the way here. PHI Air Medical has adopted a “two
strikes and you're out” policy for their flight crews nationwide.
I would expect and hope that other services and hospitals have
and will embrace similar policies.

Does this rule mean that I should take all 3 attempts on
every patient?

Definitely not. It is entirely appropriate fo move on to a back-up
device after one, two or even zero attempts. This is especially
true in prehospital settings where additional attempts are
delaying transport. But in any setting, imagine a patient
whose oxygen saturation is 85% before RSI and rapidly starts
dropping after medication administration despite optimal
BVM ventilation. In this case it is appropriate to place a
rescue device without taking any attempt at laryngoscopy.
Once adequate oxygenation is established, the rescue device
can be removed and intubation attempted, though in many
settings it is best to leave it in place, i.e. “if it ain’t broke, don’t
fix it
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Tube Confirmation

After intubation you must confirm that the tube is in the trachea.
This verification is more important than the intubation itself.
Imagine using medications to take away a patient’s ability to breath
and then placing a tube in the esophagus without recognizing it.
That would clearly be a clean kill.

There are two means of tube confirmation: subjective and
objective. Each and every subjective indicator of proper tube
placement has failed at some time. The astute provider will always
use a combination of these subjective methods in conjunction
with at least one objective technique. Astute clinicians will also
re-confirm tube placement whenever clinical conditions deterio-

I

rate or the patient is moved.

Subjective Methods

Subjective methods of tube confirmation include direct
visualization, tube misting and breath sounds. Well-performed
EMS studies have demonstrated that reliance on subjective means

alone results in a 10 - 20% rate of missed esophageal intubations.

DIRECT VISUALIZATION

While seeing the tube pass through the cords should be considered
the gold standard, this method of tube confirmation has failed
many, many times and people have died as a result. There are
at least three possible explanations. First, in the emergency
situation, visualization of the tubes passage through the cords is
often unsatisfactory due to patient immobilization, positioning or
blood/vomit in the airway. Secondly, the tube itself often obscures
visualization. Thirdly, even if the tube is observed to pass through
the cords it may become dislodged as the stylet is removed and/
or the end-tidal CO, detector and BVM are attached and before
the tube is secure. For these reasons direct visualization cannot be
relied upon alone to confirm tube placement.

m Chapter 2



TUBE MISTING

Observing mist or condensation in the tube or a “vapor trail” has
long been held out as a means of confirming tracheal placement
of the tube. The take-home message: never make any decisions
on tube placement based solely upon tube misting.

AUSCULTATION

After intubation breath sounds should be checked bilaterally and
compared to pre-intubation breath sounds unless ambient noise
(i.e.inan aircraft) makes this impossible. Sounds should be present
bilaterally if they were present bilaterally before intubation. Newly
diminished sounds on the leftwith strong breath sounds on the right
are usually suggestive of right mainstem intubation. The absence
of sounds over the epigastrium (suggesting esophageal placement)
should also be confirmed. Itis important to recognize that breath
sounds have proved unreliable many times. This is particularly
common in children (sounds are easily transmitted throughout
the thorax), obese patients and those with lung pathology. Like
the other subjective means of tube confirmation, breath sounds ?ﬁo
should not be relied upon entirely, nor should they be ignored.

Objective Methods
PULSE OXIMETRY

Pulse oximetry has long been a standard method of monitoring
the patient with respiratory difficulties. If oxygen saturation is
stable or increasing in a paralyzed patient, the endotracheal tube is
in the trachea or above it; it is not in the esophagus. Unfortunately
a pulse oximeter may not be useful to confirm placement in
patients with poor peripheral circulation, cardiac arrest or if they
are breathing spontaneously, as they could be breathing around an
esophageal tube,
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I'm confident I got the tube through the cords but the sat is
dropping. Do I pull the tube?

A tube should not be pulled based on any one parameter. There
is often a lag time before changes in saturations can be observed.
This is because the newly oxygenated blood — thanks to your
new endotracheal tube - needs to get from the lungs out to the
periphery where the sensor is located. If all the other subjective
and objective methods confirm tracheal placement, especially
end-tidal CO,, do not immediately pull the tube for falling
saturations. On the other hand, if saturations continue to fall
or if there is any question of placement from other methods,
you should consider removing the tube, performing optimal
bag-valve-mask ventilation and either re-attempting intubation
or placing a rescue airway as appropriate.

END -TIDAL CARBON DIOXIDE DETECTORS

End-tidal CO, detectors — aka capnography - are now the standard
0 i of care in RSI. There are two types, qualitative (indicating
only if CO, is present or absent) and quantitative (providing a
measure—usually with a waveform for analysis—ofhowmuch CO,
is present). Either type is acceptable for initial tube verification.
The quantitative detectors are better for ongoing monitoring,
especially during air medical transport where clinical means are
limited. There are virtually no false positive readings with these
detectors. This means that if the detector says CO, is present, you
are not in the esophagus. On the other hand, false negatives may
occur in the setting of cardiac arrest. During cardiac arrest, CO,
production and transfer eventually cease. Therefore you may
have the tube correctly in the trachea without evidence of CO,
being present.
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Nellcor Easy-Cap Qualitative End-Tidal
CO, Detectors

The presence of exhaled CO,, an acid, converts the litmus paper from purple to
yellow/tan. If the tube is in the esophagus, the litmus paper will remain purple
due to the absence of CO,. Note the three categories around the outside:

A =no reliable CO, present, B = indeterminate, C = CO, present

Is it possible to have CO, present but not have the patient
correctly intubated?

Yes. Except for the ridiculous scenario of the patient who codes
while drinking a carbonated beverage or having Pop-rocks, the
presence of end-tidal CO, assures you that the tube is not in the
esophagus but it does not tell you if it is in the trachea or above
it in the hypopharynx, i.e. a shallow tube. The waveform from
continuous capnography, however, will show the difference.
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ESOPHAGEAL DETECTOR DEVICES

These are another means of objective tube verification. A
syringe device or bulb is placed on the end of the endotracheal
tube to create suction. If the tube is correctly placed in the
trachea, the cartilaginous rings keep the trachea patent when
suction is applied so that there is rapid air return into the device. If
the tube is incorrectly placed in the esophagus, the soft distensible
tissues occlude the end of the tube when suction is applied so that
air return does not occur or occurs very slowly. These devices are
inexpensive, almost as accurate as capnography and have been
validated in the air medical environment as well. Of course, like
any device, false results will occasionally be obtained. In settings
where most intubations are performed for cardiac arrest (i.e. most
EMS systems without RSI capability and some crash-carts in health
care settings) these devices are preferred to end-tidal CO, detec-
tors. These devices are FDA approved down to 20 kg patients and
well studied down to 10 kg. It is important, however, to use the
“off-deflate” method in children: squeeze the air out of the device
before it is placed on the tube.

Examples of currently available EDDs. From left to right:
Ambu TubeChek-B, Wolfe Tory EID-Syringe and Wolfe
Tory EID-Bulb. Courtesy of Bound Tree Medical.
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Can the bougie be used to confirm tube placement?

The bougie is discussed in Chapter 4. While classically used to
facilitate difficult intubations, the bougie can also be used to
confirm tube placement. For example, if you take over care of
a patient in cardiac arrest who is already intubated, end-tidal
CO, is probably unreliable due to decreased gas exchange. If
an esophageal detector device is not available and the tube is at
least 6.0 mm, a lubricated adult bougie can be passed quickly
through the tube. If the bougie can be felt "bouncing off " each
tracheal ring or if “hold-up” is present before 40 cm, the tube
has been objectively confirmed. Further explanation of this
technique may be found at www.airway911.com

Endotracheal tube

The coudé tip of Thyrold cartilage

Bougue tip
the bougie is seen

as it is advanced into
the trachea through s
the endotracheal tube. .""‘\’
The operator assesses
for tracheal rings and
hold-up to confirm
tracheal placement.
From Bair AE et al.
Am J Emerg Med
2005;23:754-8 with
permission.

CHEST X-RAY

Following confirmation by subjective AND objective means, a
chest x-ray will usually be obtained, when available, to check for
depth. Ideally, the tip of the endotracheal tube should be in the
middle third of the trachea. This correlates to the level of the
clavicles or 2 to 4 cm above the carina. Radiography is not a means
of confirming tube placement in the trachea because the trachea
and esophagus overlie each other and it may be impossible to know
which contains the tube. Furthermore, if a patient is ventilated
through an esophageal placed endotracheal tube for all the time
it takes to obtain, develop and interpret an x-ray they will likely
suffer severe brain injury if not death. If the tube is confirmed by
objective means and breath sounds are equal, obtaining a chest
x-ray should not delay transport of the critically ill or injured
patient.
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I clearly saw the tube pass through the cords. Why should I
take the time or expense to use other means to confirm the
tube?

1 like to use the example of an anesthesiologist in the O.R. who
has intubated thousands of patients, has the patient in the
perfect position with great lighting, and usually has no blood
or emesis to contend with, yet she uses end-tidal CO, 100% of
the time to confirm her tube is in-place. Why would those of us
who work in more difficult environments with less experience
and more patient movement rely on anything less than a clear
objective measure?

Securing the Tube

The endotracheal tube is the patient’s lifeline and must be secured
well to prevent inadvertent dislodgment by head movement, the
awakening patient who is grasping at the tube or by accidentally
applying traction during patient movement or patient care. This
is especially common in children, because the tube does not
sit as deep. The adult trachea is about 12-15 cm long whereas
the newborn trachea is only 4 cm long. Since a child’s neck is
much more flexible than an adult’s, motion of the neck can easily
dislodge an endotracheal tube; only 1 cm of movement may be
enough to dislodge the tube.

There are many means of securing the tube including both
commercial devices and improvised techniques. Anything that is
easy to apply, does not crimp the tube or injure the patient and
maintains tube position is acceptable. Simple tape and cloth tying

methods have fared very well in recent trials.

Security of the tube includes restraints, sedation and possibly
paralysis to help ensure the patient does not move nor grasp the
tube. Consideration should also be given to placing a cervical
collar or lateral head blocks on the patient, especially in children,
to further minimize the risk of excessive head movement.
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Examples of currently available commercial tube securing devices (clockwise
from top middle): Laerdal Thomas Tube Holder Adult, Precision Medical,
ErgoMed Tube Restraint, Ambu, FireEMSProLine KwikICON, Olympic Endo
Lok, Laerdal Thomas Tube Holder Pediatric, Biomedix EndaGrip. Products
courtesy of Bound Tree Medical.

Sedation, Analgesia & Paralysis

The purposes of sedation are to alleviate the anxiety of paralysis/
intubation, facilitate mechanical ventilation, produce amnesia
and prevent accidental extubation. A patient must never be kept
chemically paralyzed without adequate sedation. Most recently
intubated patients will also need analgesia; the intubation itself
should be considered a painful procedure and many patients have
underlying painful conditions. It is wise to have these medications
drawn up and labeled prior to beginning the procedure so there is
no delay in administration after intubation. Sedation and analgesia
will ideally be administered by an assistant as soon as the tube is
confirmed in place since replacing spinal precautions, securing
the tube and placing the patient on the ventilator can take several
minutes. The specific agents and dosages are discussed further in
Chapter 3.

Not all intubated patients need on-going paralysis after RSI.
Paralysis is used on a case-by-case basis primarily to optimize
mechanical ventilation. Paralysis should be avoided when the
patient cannot be adequately sedated or when the neurological
exam is particularly important such as patients with head trauma
or at risk for seizures.
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The 10 P’s -
The Actual Steps of RSI

In Chapter 1 we defined RSI as “a series of steps, which must include the
administration of a paralytic agent, to a critically ill or injured patient
who is presumed to have a full stomach, in order to facilitate rapid
successful oral intubation while minimizing complications” These
steps may be further defined as the 10 P’s. Some sources use 5, others
7, but at Airway911 we are better than the rest and use 10! These 10
steps will be discussed in detail in Chapter 6.

Pt
S

XN R LN

Pre-oxygenation

Protect the c-spine

Pressure to the cricoid

Ponder

Prepare Equipment and People
Pre-Medicate

Position the Patient Optimally
Paralyze and Induce

Pass the Tube

Post-Intubation Management:
o Confirm
o Secure
o Sedate

o Ventilate

Chapter 2



Take Home Points

* Avoid positive pressure ventilation unless the patient is hypoxic
1. If PPV is unavoidable use the “Rule of Twos” to minimize
gastric insufflation

» Preoxygenate before RSI to create a reserve that prevents

hypoxemia

1. Use a tight-fitting non-rebreather on high-flow oxygen for at
least 3 minutes

2. 20 degrees head elevation or position of comfort unless
contraindicated

3. Categorize patients as having “adequate”, “limited” or “no”
reserve

 Cricoid pressure
1. Use with BVMYV and from first RSI meds until tube confirmed
in trachea
2. Reduce if laryngeal view obscured

o Three Strikes and you're out: limit intubation attempts to 3 or less

« All endotracheal tubes must be confirmed objectively using
end-tidal CO,
1. Alternatives include esophageal detector devices and the
gum-elastic bougie
2. Direct visualization, x-ray, lung sounds, tube misting are NOT
acceptable

« Tubes should be secured using a commercial device, tape or cloth
ties

» All patients should receive sedation and analgesia after emergency
RSI

1. Use ongoing paralysis on a case-by-case basis

o The 10 P’s are the steps of every RSI
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Case Scenario

“Bread and Butter” RSI

EMS is activated for a 14 year old who fell while doing stunts on his BMX
bike. He was not wearing a helmet and landed directly on top of his
head. He has not regained consciousness since the event. On arrival of
first responders his best GCS was 11. On arrival of paramedics 5 minutes
later his GCS is 8 and he is combative. He has vomited three times and
4 first responders are having trouble maintaining cervical precautions,
oxygenation and keeping his airway clear. His blood pressure is 160/100,
his heart rate is 100 and his oxygen saturation on a non-rebreather is
100%. ETA to the trauma center is 17 minutes. LEMONS assessment is all
favorable except cervical precautions. What is your assessment and plan?

This is a bread-and-butter RSI. Ideally this would be done while enroute
to the hospital but his combativeness will not allow that. This patient
appears to have isolated head trauma with elevated ICP. The evil triplets
hypoxemia, hypotension and hypocarbia must be avoided.

LEMONS: Favorable except cervical precautions. His agitation will also
increase oxygen demand and therefore decrease the reserves, although
a healthy 14 year old without lung injury will probably still have several
minutes of apnea time.

PREOXYGENATE: I would stick with a non-rebreather. It appears
to be working and BVM assisted respirations are likely to cause more
agitation.

PROTECT C-SPINE: Clearly important for this patient during the
intubation itself. Up to that point aggressive efforts to maintain strict
alignment in a combative patient are only likely to increase the forces
applied to the neck.

PRESSURE TO CRICOID: Will be used, but very gently, from the time
induction medication is given until the tube is confirmed in the trachea,
unless the intubation proves difficult.

PONDER: It does not appear that there is any alternative to RSI or
RSA. 'The airway is complicated by spinal precautions and an increased
likelihood of desaturation despite optimal preoxygenation because of his
tachycardia and combativeness. Due to the presumed head injury it is
important to avoid hypoxemia and hypotension.

Chapter 2



PREPARE EQUIPMENT AND PEOPLE: I would have at least two sizes
of cuffed endotracheal tubes available. T would also have a bougie and two
sizes of EAD available though they probably do not need to be taken out of
the package. I would have both straight and curved laryngoscope blades
available. Assistants prepared to monitor saturations, assist with cricoid
pressure/ELM, assist with cervical precautions/jaw thrust, assist with the
bougie and hold the tube will all be very important so the intubator can
stay focused on the airway.

PREMEDICATE: This is a classic case where premedications should be
omitted in the interests of controlling the combativeness and getting the
patient’s airway managed as soon as possible.

POSITION THE PATIENT OPTIMALLY: Limited by cervical
precautions.

PARALYZE AND INDUCE: Once ready I would induce with
0.4 mg/kg of etomidate and preferably paralyze with 1 mg/kg of
rocuronium. Propofol or midazolam are potential options for induction
and succinylcholine would be an acceptable alternative for paralysis.

PASS THE TUBE: The patient would continue to receive passive
oxygenation via the non-breather while he is induced and paralyzed. One
assistant would provide cricoid pressure. Once 60 seconds have passed
since rocuronium administration I would remove the cervical collar and
have another assistant provide in-line immobilization with a jaw thrust.
I would use external laryngeal manipulation as needed and anticipate
first-pass success.

POST-INTUBATION MANAGEMENT;: Once intubated with direct
visualization the tube would be immediately confirmed with quantitative
end-tidal CO, and breath sounds. The patient would receive immediate
post-intubation sedation and analgesia depending on his blood pressure.
The tube would be secured and the cervical collar replaced. The transport
ventilator would be utilized with an initial rate of 12 and a tidal volume
of 8 cc/kg of ideal body weight. Rapid transport would be initiated if
the procedure was not performed enroute. The patient would receive
additional analgesia and sedation enroute as needed. End-tidal CO,,
heart rate and oxygen saturation would be continuously monitored and
the blood pressure checked every 3 - 5 minutes. The trauma team would
be notified.

Basic Principles






