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Emergent intubation: tips, tricks, and evidence

Aaron M. Joffe, DO, FCCM Seattle, WA

Learning Objectives
At the end of this lecture, the reader should be able to:

1. Describe what everyone in attendance at an intubation should know regardless of the role they are playing
2. Todiscuss aspects of optimizing first attempt intubation success
3. To describe a risk stratification scheme for tracheal extubation
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Introduction:

Emergency tracheal intubation outside of the OR is required in patients requiring immediate assistance with
oxygenation. Compared to elective intubation in the OR for general anesthesia the occurrence of difficult intubation
outside of the OR is several-fold higher. In addition, airway-related complications such as hypoxemia, hypotension,
esophageal intubation, and aspiration are far more common as is cardiac arrest. The Fourth National Audit Project
by the Royal College of Anaesthetists (NAP4) has most recently and comprehensively highlighted this. Of the 184
reported airway events, nearly 20% occurred in either the ICU or emergency department (ED) of which nearly two-
thirds directly resulted in death or permanent neurologic injury. Furthermore, factors considered to be contributory
or causal were often related to communication failures or the judgment and training of the operators. In over 1/3 of
events in the ICU, the quality of airway management was judged to be poor.

Patient Positioning

Appropriate positioning of the patient in preparation for airway instrumentation is an important, but often
neglected aspect of airway management. Over 40 years ago, Stept and Safar reported on “Rapid
Induction/Intubation for Prevention of Gastric-Content Aspiration.” As part of a multi-Step process, practitioners are
instructed by step 6 to “place patient in semisitting, V-position, with trunk elevated about 30 degrees...” Positioning
patients in this manner may improve the efficacy of preoxygenation, maintain the airway in a more anatomic
position, improve laryngeal exposure, and, of course, decrease the chances of passive regurgitation. This can be
accomplished quite readily with most modern hospital beds by first putting the bed in trendelenburg position and
pulling the patient up until their occiput rests on the edge of the mattress. Next the head of the bed is elevated to 30
degrees. And, lastly, if necessary to ensure that the external auditory meatus is aligned with the sternal notch, an
additional headrest can be placed under the occiput. This position has reported to decrease complication rates in
emergent out-of-operating room intubations. An extreme version of this, which has been recently reported, called
“face-to-face” intubation, involves providing all airway management with the patient in a nearly fully seated
position. Airway instrumentation is accomplished with a video laryngoscope.

Direct versus Indirect Laryngoscopy

The use of newer rigid video laryngoscopes to increase patient safety by increasing first attempt intubation
success and/or decreasing time to successful intubation remains contentious. A recent meta-analysis evaluated a
number of prospective randomized trials comparing direct laryngoscopy (DL) with the Glidescope (GS). The
proportion of intubations taking place with a full view of the glottis (Cormack-Lehane grade 1) was significantly
higher with the GS than DL. This was true for all intubations as a whole, although the effect was greater among
intubations labeled as difficult. However, neither the first attempt success rate nor the time to intubation was
different between techniques. This was due to, in large part, a small number of studies including novice or
inexperienced operators, which did show the GS to be beneficial, having been balanced by a larger number of
studies of expert operators where no benefit was reported. In addition, a recently published pilot prospective
randomized trial of DL versus GS for intubation in the intensive care unit also failed to show a difference in any
important outcome. It is also notable that while this study was small with 40 patients, it included what many would
consider inexperienced operators, the very group that had been previously reported to benefit for the GS. At this
time, there is little high quality data to support the widespread preferential use of a GS over DL by experienced
personnel for initial intubation attempts. Two recent pragmatic trials of ICU intubations, which were largely
attempted initially by junior trainees or staff also failed to show superiority of the newer technology. It should be
noted that the most current version of the ASA guidelines states that “consideration of the relative clinical merits
and feasibility of four basic management choices” should be made. Choice number 3 is “video-assisted
laryngoscopy as an initial approach to intubation.”
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Extubation of the difficult airway

Extubation has traditionally been considered a routine part of the emergence from anesthesia. Anecdotally,
the need to keep a patient who presented for elective non-major surgery has been considered a failure on the part of
the anesthesiologist to perform their duties adequately. However, it is now recognized that some patients are at risk
for extubation failure post-procedure and that failure to acknowledge this phenomena may lead to serious morbidity
or death. For example, multilevel anterior cervical spine surgery with a duration > 5 hours and > 300 ml blood loss
have been reported to increase the risk of upper airway obstruction post-procedure. In a retrospective review of over
2000 patients who were extubated while in the ICU of a large urban tertiary care referral hospital, nearly 1 in 5
(19%) required reintubation at some point during their hospitalization. The median time to reintubation was <24
hours with 1 in 10 of those patients needing to be reintubated within 1 hour of extubation. Additionally, the need for
reintubation was associated with higher ICU length of stay, in-hospital mortality, and greater cost of care. Most
recently, nighttime extubation (1900-0659 the next day) was also reported to increased mortality. On a national
level, the fourth National Audit Project of the Royal College of Anaesthetists reported that more than 1 in 4 airway
related events occurred at extubation or in the recovery area post procedure. The root cause of 100% of these events
was judged to be due to some form of airway obstruction. Highlighting that these events are not innocuous, death or
permanent brain damage occurred in 3 instances with all of the remaining patients requiring ICU level care. In
response, the Difficult Airway Society of the United Kingdom has recently published extubation guidelines. As
there is a dearth of literature support for any particular risk stratification or algorithm, what these types of guidelines
chiefly offer is a prompt to actually consider the likelihood of extubation failure in any given patient. Underscoring
the paucity of data with which to guide specific recommendations is the use of airway exchange catheters over
which extubation takes place. In adults, only 430 patients contained in 3 case series have been reported, all of which
were considered at high risk for extubation failure. However, extubation failure was reported to occur in only 13.4%
of these patients overall (58/430) indicating that even in well selected patients, the use of the exchange catheter was
unnecessary more than 85% of the time. The data for use of a SAD to bridge patients from tracheal tube to
spontaneous respiration without an artificial airway is sparser still with a total of 41 patients reported to date with a
0% extubation failure rate.

Conclusion

Practitioners are likely to encounter difficulty in airway management far more often than they are
accustomed to when performing these tasks outside the operating room. In addition, the incidence of serious
complications is also higher. These complications are not simply a brief blip on the monitor screen, but rather are
associated with a several fold risk of death or permanent disability. In order to optimize pre-oxygenation, laryngeal
exposure, and to decrease the risk of gastric-content regurgitation, patients should be positioned in a 30 degree head
up position. Currently, no new airway technology has been shown to be superior to direct laryngoscopy for initial
attempts at instrumenting the airway among expert operators for critically ill patients overall. Of course, no airway
management technology will be successful 100% of the time. Practitioners should familiarize themselves with
alternative techniques. While literature estimates of extubation failure vary depending on the population studied and
the time frame within which extubation was not considered to be a success, it occurs with some regularity in
critically ill hospitalized patients. Additionally, perhaps one-in-ten of these events will occur in the first hour after
extubation. Given that the consequences of a lost airway may be catastrophic, a well articulated reintubation plan
should be developed for patients who possess high-risk features for extubation failure.
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CME Questions

1. All of the following are correct regarding etomidate except?

a. Glucocorticod production may be inhibited for up to 72 hours after a single dose
b. Hemodynamic stability is maintained better during induction of anesthesia than
with other agents
c. All-cause mortality in patients with sepsis may be negatively effected by its use
d. None of the above
Answer: b

2. The final outcome of critical airway management can be conceptualized as being

determined by the interaction of which of the following variables?

a.

b.

C.

d.

Patient
Personnel and equipment
Time

All of the above

Answer: d

3. Which of the following patients is most at risk of extubation failure?

a. 25 year-old polytrauma with cervical spine fractures, intubated pre-hospital, in

ICU. He is in a hard cervical immobilization collar and has a BMI of 41 kg/m?2. He
is awake, follows commands, and has passed his spontaneous breathing trial. A

cuff leak is present.
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b. 45 year-old man who has undergone a 2-level lumbar decompression and
posterior spinal fusion in prone position. Blood loss was minimal and the surgery
was 2.5 hours in duration.

c. 65 year-old female who has had a large left middle cerebral artery territory stroke
with right sided motor deficits. She requires frequent oral suctioning.

d. 75 year-old man who has undergone a carotid endarterectomy

Answer: b
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Implications of Immunological Cancer Therapies for
Perioperative Care

Gregory Fischer New York, NY

Classic Chemotherapy, together with surgery and radiation therapy, has represented the main stay
of cancer therapy for over 100 years.! Chemotherapy represents a general term describing
pharmacological agents that are non-specific, yet toxic to all cells within an organism. Many
chemotherapeutic agents are not only cytotoxic to cancer cells but also to normal cells with high
mitotic rates such as hair follicles, mucosa of the Gl tract and bone morrow. Consequently, hair
loss, Gl symptoms and myelosuppression are common side effects caused by numerous
chemotherapy agents. Anesthesiologists have become aware of side effects of various
chemotherapeutic agents that influence perioperative management such as doxorubicin induced
cardiomyopathy? or pulmonary fibrosis and oxygen toxicity caused by bleomycin.3

As a result of the these side effects and persistently high mortalities rates in advance staged
cancers interest has shifted towards alternative approaches. The human immune system has a
natural ability to identify and destroy cancer cells circulating within the body. To leverage this ability
would represent a revolutionary approach in fighting cancer. Unfortunately, it is in the nature of
cancer cells to develop cloaking mechanisms to elude the host’s immune system.

The immune system can be divided into two sub-parts. The first, or the innate immune system, is
nonspecific. It is immediately available to defend the host against invasion and consists of barriers
(e.g. skin, mucosa), cells (e.g. NK cells, macrophages, mast cells) and inflammatory systems (e.g.
complement system). The other subsystem is the acquired immune system that is comprised of
the B and T cell systems. This acquired immune response takes time to develop, but is specifically
geared towards a specific antigen and additionally entails a memory function. The two parts of the
immune system should not be viewed in isolation, but rather as complementary, for example the
acquired immune system requires antigen presentation by the antigen presenting cells (APCs) of
the innate immune system in order to start the activation process. A brief review of the human
immune system will be provided during the RCL.

Therapeutic Antibodies

Cancer cells express different surface antigens, and depending upon their presence, give the
cancer a specific genetic fingerprint allowing medical oncologists to target them with tailored
treatment strategies. The antigen/antibody interaction can lead to death of the cancer cell by either
activating apoptotic pathways within the cell, activating the complement system, making the cancer
cell detectable to phagocytic cells of the immune system or by linking a toxic component to the
antibody (e.g. radioactive agent).*

The receptor status of breast cancer cells is a classic example. Aside from the estrogen or
progesterone receptors much interest has focused surrounding the presence of the human
epidermal growth factor receptor-2 (HER-2). When present (~20%), Trastuzumab (Herceptin®), a
monoclonal antibody can be administered to these patients. Anesthesiologists should be aware
that a well-described side effect of trastuzumab therapy is cardiomyopathy, which has been
reported to occur in 2.5% versus 0.4%in patients taking trastuzumab versus those who are not.5 In
contrast to cardiotoxicity from doxorubincin, trastuzumab-related cardiotoxicity does not appear to
be related to cumulative dose. It is often reversible with treatment discontinuation, and rechallenge
is often tolerated after recovery.
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Check point Inhibitors

Each T cell is characterized by a unique T cell receptor (TCR). It is through this TCR that the T
cells can examine the surface antigens of all cells in the body and differentiate them as being either
“friend or foe”. If a dangerous antigen is recognized (e.g. cancer cell or microorganism), then the T
cell can, with the help of support mechanisms, proliferate and become a clone. This army of T cells
with identical TCRs will then seek out all cells that express this antigen and destroy them.
Unfortunately, as discussed above, cancer cells have the ability to cloak themselves from the host’s
immune system. This is accomplished by altering the expression of surface tumor antigens (the
tumor cell’s fingerprint) and by expressing surface proteins that induce immune cell inactivation
such as cytotoxic T Lymphocyte associated antigen 4 (CTLA 4) or programmed cell death protein
1 (PD 1).5 By inhibiting these inhibiting pathways oncologists hope to unmask the tumor cells from
the immune system allowing T cells to recognize the tumor cells and destroy them. Currently there
are three FDA approved drugs available, ipilimumab (Yervoy®), pembrolizumab (Keytruda®), and
nivolumab (Opdivo®).

Unfortunately, as with all therapies, checkpoint inhibitor therapy comes with a price. By inhibiting
the inhibitory pathways the host organism becomes susceptible to autoimmune complications.
Dermatitis, hepatitis and colitis are common side effects of checkpoint inhibitor therapy. More
seldom complications include pneumonitis and endocrinopathies.”8

It is of interest to note that many patients do not show complete remission of their disease under
check point inhibitor treatment, but develop a chronic state during which there is either some
regression or at least no progression in tumor burden, thus turning cancer into a chronic disease
state. Consequently, it should be expected that with ongoing advances of this treatment option that
anesthesiologists will soon be taking care of patients on chronic checkpoint inhibitor therapy
presenting for both oncological as well as non-oncological surgeries.

CAR-T Therapy

One of the newest and most exciting developments in the field of immunotherapy is the
development of engineered T cells, also known as chimeric antigen receptor (CAR) T cell therapy.®
As previously discussed the ability of the TCR to recognize a specific antigen builds the foundation
of how the acquired immune system functions. Cancer cells have developed escape mechanisms
to “hide” themselves from our immune system. CAR-T cell therapy is based on the principal that
engineered T-cells can bypass these cloaking mechanisms of cancer cells by directly being able to
interact with a surface antigen without the immunological checks and balances that are
physiologically in place to avoid overzealous activation of our immune system.

Engineered T cells are created by harvesting the patient's own T cells via leukapheresis. The
harvested cells are then sent to a laboratory specializing in the technology of engineering T cells.
There, the lymphocytes are cultured and stimulated. A viral vector is utilized to alter the genetic
expression of the TCR. These engineered cells are then washed and concentrated and
cryopreserved. After quality testing the CAR-T cells are sent back to the facility and transfused into
the patient. The process takes roughly 10 days to complete. (Image 1)
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While in theory the engineered T cells can be made to recognize any antigen, to date the most
successful trials have been undertaken with the engineered TCR designed to recognize the CD19
antigen, which is commonly found in hematologic malignancies.

Unfortunately, bypassing the checks and balances of the immune system does not come without a
price. In a pilot study investigating the use of CD19-directed CAR-T cells a severe cytokine-release
syndrome (CRS) occurred in 27% of the participants. The CRS presents as a systemic
inflammatory syndrome, which in severe cases can lead to multiorgan failure and death. Treatment
options consist of the administration of an anti-interleukin-6 receptor antibody (tocilizumab) or the
administration of systemic steroids, which in turn destroy the CAR-T cells.

While the CRS is a feared complication the results from this preliminary trial are extremely
encouraging. Complete remission was achieved in 90% of patients with an estimated six-month
event-free survival of 67% and overall survival of 78%.1° As a result FDA approval for this
technology is expected to occur in the fall of 2017.

This is indeed an exciting time to be involved in the field of oncology. Thanks to better
understanding of our immune system oncologists are now able to utilize its strengths to combat
cancer. Unfortunately, these therapies do not come without a price. If we are to believe what many
experts in the field are currently predicting, that as a direct result of these new therapies cancer
might become a chronic condition, we as anesthesiologists need to inform ourselves of potential
interactions and what consequences they will have on the management of our patients during the
perioperative period. The goal of this RCL will be to provide the attendee with a review of the
immune system, an overview of the working mechanism of these agents and then discuss potential
interactions they might have on perioperative management.
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Anesthesia for Cesarean Delivery

Paloma Toledo, MD/MPH Chicago, IL

Cesarean Delivery in the United States

Childbirth is the most common reason for admission to a hospital in the United States (US),* and cesarean deliveries
are one of the most commonly performed surgeries. There has been an increase in the rate of cesarean deliveries,
and this has become an issue of increasing public health concern. In a study by investigators from the Consortium on
Safe Labor, data from 228,668 deliveries were weighted to represent a national sample and the overall cesarean
delivery rate was 30.5%.2 This rate has been increasing since the mid-1990s, and while the cause of this increase is
multifactorial, one important contributor was a sharp decrease in the number of women who attempted a trial of
labor after cesarean delivery (TOLAC).? Professional guidelines by the American Society of Anesthesiologists
(ASA) and American College of Gynecologists state the need for “immediate availability” of anesthesia and surgical
personnel, limiting the number of hospitals that provide TOLAC services. Other important contributors to the
increasing cesarean delivery rate include increasing rates of obesity, multiple gestation, and advanced maternal age.?
Projections estimate a continued increase in the cesarean delivery rate over time. Therefore, attention to the
anesthetic management of these patients will continue to be of increasing importance.

Role of anesthesia in preventing of cesarean delivery

The incidence of breech presentation is approximately 3-5%, and cesarean delivery is usually recommended over
vaginal delivery when the fetus is in a breech presentation.* External cephalic versions (ECV) are often performed in
an attempt to avoid cesarean delivery. The use of neuraxial anesthesia may increase the success of external cephalic
versions, and thus have a role in decreasing the overall cesarean delivery rate. A meta-analysis of all of the
randomized controlled trials evaluating neuraxial compared to no anesthesia (or systemic analgesia) for external
cephalic version identified a possible dose-response relationship between the density of the block and ECV success.®
Four studies that used analgesic dosing found no difference in the success of versions, while anesthetic dosing was
associated with an increased success rate.® The proposed mechanism for the higher success rates is possibly through
improved muscle relaxation and improved maternal comfort during the procedure.® To date, no published study has
compared anesthetic to analgesic dosing for neuraxial blocks; however, the impact of anesthetic dosing (7.5 mg
intrathecal bupivacaine) compared to no anesthesia or systemic opioids is profound (87% success rate in the
anesthetic group compared to 58% in the control group, P= 0.012).”

Anesthetic management for routine cesarean deliveries
While the specific management of any case should be decided on an individual basis, the typical sequence of events
for providing anesthesia for cesarean deliveries is as follows:

1. Preoperative assessment and consent

2. Aspiration prophylaxis

3. Placement of monitors

4. Administration of antibiotics

5. Patient positioning

6. Anesthetic options for surgical anesthesia

7. Fluid co-loading

8. Management of hypotension

9. Administration of uterotonics

10. Postoperative analgesia planning

1. Preoperative assessment:

A thorough preoperative assessment should be performed for all cases. The Practice Guidelines for Obstetrical
Anesthesia from the ASA state that specific attention should be given to relevant obstetric issues that may
complicate the surgery (e.g., obesity, hypertensive disorders of pregnancy, and number of previous cesarean
deliveries).® Physical examination should include an examination of the back if neuraxial anesthesia is planned.® If
the patient has been laboring, or a significant interval of time has elapsed since the original preoperative evaluation,
reassessment of the airway should be performed, as studies have shown that there may be changes in the class of the
airway as pregnancy/labor progresses.® The decision to obtain routine laboratory analysis prior to a cesarean
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delivery remains controversial. Routine laboratory analysis is not necessary for all patients; however, in high-risk
patients, such as those patients who have symptoms or medical conditions that may be consistent with coagulation
disorders, a platelet count and/or coagulation studies should be obtained.

A sample of the patient’s blood should be sent to the blood bank for all cesarean deliveries. The decision to type and
screen or type and cross match blood should be made based on the likelihood of requiring a blood transfusion.

Consent:

Patients should be informed of the risks and benefits of the anesthetic planned for the procedure. While there are no
specific guidelines as to what information needs to be communicated, generally the most common risks should be
discussed. For neuraxial anesthesia these should include infection, bleeding, risk of postdural puncture headache,
hypotension, and patchy/failed block requiring conversion to general anesthesia.

2. Aspiration prophylaxis:

The American Society of Anesthesiologists recommends withholding clear liquids for 2 hours prior to elective
cesarean deliveries and withholding solids for 6-8 hours, depending on the fat content of the meal.2 Controversy has
recently arisen around whether laboring women should be allowed to eat light meals during labor. A Cochrane
review evaluating oral intake in labor found no difference in labor or neonatal outcomes when low-risk patients were
allowed liquid/solid intake,*® and concluded that low-risk patients should be allowed to eat/drink, yet none of the
studies included in the meta-analysis were powered to assess maternal aspiration as a primary outcome. The ASA
Practice Guidelines for Obstetrical Anesthesia state that solid foods should be avoided during labor.*

Prior to cesarean delivery, pharmacologic aspiration prophylaxis should be given. Three classes of drugs are
routinely used: non-particulate antacids, Ho-receptor antagonists, and dopamine antagonists. Of the three, in an
emergency cesarean delivery, the most important to administer is the non-particulate antacid as it has the fastest
onset and decreases gastric acidity.

3. Monitors:

As for all surgical procedures, ASA standard monitors are required. Invasive hemodynamic monitoring is not
required for routine cesarean deliveries, but should be considered on a case-by-case basis for high-risk deliveries or
patients with cardiopulmonary disease. The American College of Obstetrics and Gynecology states that fetal heart
rate should be documented prior to surgery.

4. Antibiotics:

The American College of Obstetrics and Gynecology recommends that antibiotic prophylaxis be administered
within 60 minutes of the start of a cesarean delivery.'? Antibiotic administration should not be delayed until after
umbilical cord clamping as several randomized controlled trials have demonstrated that there is a decrease in
endometritis and/or wound infection when antibiotics are administered prior to incision, as opposed to umbilical
cord clamping, with no increased adverse events for the mother or the fetus. In the event of an emergency cesarean
delivery, antibiotics should be administered as soon as they are available.

5. Patient positioning:
Left uterine displacement (a minimum of 15-degree leftward tilt) should be utilized to prevent aorto-caval
compression syndrome. After delivery of the infant, the left tilt may be removed.

6. Anesthetic options for surgical anesthesia:

Neuraxial anesthesia (spinal, epidural, or combined spinal-epidural anesthesia) remains the most common type of
anesthesia used for cesarean delivery.'® Alternatives to neuraxial anesthesia include general anesthesia and local-
infiltration anesthesia. The type of anesthesia selected for cesarean deliveries needs to be tailored to the patient
situation. To a certain extent, the anesthetic plan is determined by the urgency of the cesarean delivery.

Neuraxial anesthesia:

The majority of cesarean deliveries are performed using neuraxial anesthesia, with the most common anesthetic
being a single-shot spinal. A T4-T6 dermatomal level should be established prior to commencement of the surgery,
otherwise the patient may experience breakthrough pain and require supplemental opioids, or conversion to general
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anesthesia. The assessment of sensory level should be to touch/pinprick as the discrepancy between cold and touch
may exceed two dermatomes.

Common regimens for spinal anesthesia include a local anesthetic agent with a short acting opioid. The addition of
the opioid allows for a reduction in the local anesthetic dose, thus decreasing the incidence of hypotension and other
local anesthetic-related side effects. For patients without clinical contraindications, morphine is often added for
postoperative analgesia. In patients in whom the duration of surgery is anticipated to exceed the duration of the
spinal, epinephrine may be added to the spinal, or alternatively, an epidural or combined spinal-epidural technique
may be chosen.

Epidural anesthesia may be chosen for the initiation of anesthesia (de-novo placement), or used in laboring women
with an in-dwelling epidural catheter.

Choice of local anesthetic in patients with in-dwelling labor epidural catheters:

The clinical situation will influence the decision for what local anesthetic is used. In emergency cesarean deliveries,
(those in which there is an immediate threat to the life of the mother or fetus), 3% chloroprocaine is the most
expeditious choice.™® In the absence of fetal compromise, or when there is fetal compromise that responds to
therapy, a slower-onset local anesthetic such as 2% lidocaine may be chosen. The advantage of lidocaine over
chloroprocaine is that it appears that chloroprocaine interferes with the efficacy of epidural morphine.*® The
mechanism of this interaction is not completely understood.

General anesthesia

General anesthesia is required in emergency situations where there is insufficient time for placement of neuraxial
anesthesia, or when patients have contraindications to neuraxial anesthesia. A rapid sequence intubation is indicated
for parturients undergoing cesarean delivery, as all patients undergoing general anesthesia are considered full
stomachs. General anesthesia is associated with a shorter decision-to-incision interval when compared to neuraxial
anesthesia. The trade-off is increased neonatal depression, lower Apgar scores, and an increased likelihood of
postpartum hemorrhage.’

The following is a common approach to general anesthesia.*® Induction and intubation should occur after surgical
site antisepsis and confirmation that the surgical team is prepared to proceed with surgery. The patient should
initially be ventilated with 100% oxygen and 1 MAC of a potent inhalational agent. Following delivery of the infant,
nitrous oxide may be added, and the concentration of volatile agent should be reduced in order to mitigate the effect
of the volatile agent on uterine tone. Benzodiazepines and opioids may now also be administered. As the risk of
hemorrhage is increased with general anesthesia,® the dose of oxytocin administered after delivery should be
increased.?2* Other actions should include decompression of the stomach with an orogastric tube and temperature
monitoring. Patients should be extubated awake and monitored in the post-anesthetic recovery unit.?

Local-only anesthesia:

In situations where anesthesiologists are not readily available, a cesarean delivery may be preformed under local
anesthesia. Lidocaine (0.5%) is used to sequentially anesthetize the skin, subcutaneous tissues, fascia, and
peritoneum. The obstetrician should make a vertical abdominal incision and not exteriorize the uterus.

7. Fluid co-loading:

Hypotension is the most common complication of spinal anesthesia following cesarean delivery.?® Side effects of
hypotension could include nausea/vomiting, loss of consciousness, maternal cardiac arrest, and decreased
uteroplacental perfusion resulting in neonatal acidosis. Current evidence suggests that crystalloid preloads are
ineffective at preventing hypotension and instead co-loading should be performed to reduce hypotension and
vasopressor requirements.? Colloids may possibly be more effective than crystalloids when given as a co-load;®
however consideration to the side effects of colloid should be given (pruritus, coagulation abnormalities, and severe
allergic reactions).

8. Management of hypotension:
Phenylephrine and ephedrine are the two most commonly used vasopressors for treatment of hypotension in
cesarean deliveries. Higher doses of vasopressors are required for treatment of hypotension in pregnant women

Refresher Course Lectures Anesthesiology 2017 © American Society of Anesthesiologists. All rights reserved. Note: This
publication contains material copyrighted by others. Individual refresher course lectures are reprinted by ASA with permission.
Reprinting or using individual refresher course lectures contained herein is strictly prohibited without permission from the
authors/copyright holders.



Y ANESTHESEOLOGYz

BOSTON OCTOBER 21-25

compared to non-pregnant women due to the physiologic dependence on the sympathetic nervous system and down-
regulation of adrenergic receptors.

Phenylephrine is the preferred vasopressor in obstetrics as ephedrine crosses the placenta which results in in fetal
tachycardia and possible neonatal acidosis.?® The EDq for bolus administration phenylephrine following spinal
anesthesia has been shown to be 150 mcg (95% Cl: 98-222 mcg).?” A suggested starting dose for ephedrine would
be 10 mg. Current evidence does not support the use of a fixed-rate phenylephrine infusion;?® however, if an
infusion is to be used, clinicians should start with lower doses (25-50 mcg/min), as these doses are associated with
less reactive hypertension.

9. Administration of uterotonic agents:

Oxytocin is considered the first-line agent for prevention of postpartum hemorrhage following cesarean delivery.
The optimal dose and route of delivery are not established. Recent evidence suggests that adequate uterine tone can
be achieved with bolus doses as low as 0.5-3 1U.?° Bolus administration of oxytocin has been associated with many
undesirable cardiovascular side effects, such as hypotension, tachycardia, and electrocardiogram changes that may
be suggestive of myocardial ischemia.?® Many institutions have therefore transitioned to the use of oxytocin
infusions following umbilical cord clamping at cesarean delivery. The EDgo for oxytocin delivered as an infusion
has been estimated to be 0.4 1U/min using an up-down sequential allocation with a biased-coin design.?* There does
not appear to be a benefit from administration of a bolus of oxytocin prior to initiation of an oxytocin infusion.°
Higher doses of oxytocin may be necessary after prolonged labor with oxytocin induction/augmentation, as animal
evidence suggests that there is receptor desensitization with increasing doses of oxytocin.3*Although transient
hypotension is common after the bolus administration of oxytocin, EKG changes, particularly ST-segment
depression, are concerning side effects.3 While the electrocardiogram changes are likely not reflective of
myocardial ischemia,® it is prudent to use the lowest effective dose of oxytocin in order to avoid possible iatrogenic
injury.

Postpartum hemorrhage is one of the leading causes of maternal mortality worldwide. Mortality from hemorrhage in
part is due to difficulty recognizing the amount of blood lost,* and delay in initiating treatment for the hemorrhage.
In the setting of postpartum hemorrhage due to atony, additional uterotonic agents may be necessary. In addition to
oxytocin, the two most commonly used classes of agents are ergot alkaloids and 15-methyl prostaglandin Fa,.

10. Postoperative analgesia management:
There are two components to postoperative pain, the somatic (incisional) and visceral (uterine) pain. Options for
postoperative analgesia are described below.

Neuraxial opioids:

Neuraxial morphine is the gold standard for achieving postoperative analgesia due to its ability to treat visceral and
somatic pain. Spinally administered morphine acts primarily at the mu receptors in the spinal cord, whereas
epidurally-administered morphine acts through spinal and supraspinal opioid receptors.3* The duration of action of
neuraxially administered morphine is between 12-24 hours. An extended-release epidural morphine has been
developed; however, the increased monitoring requirements (48-hours) and the pharmacologic interaction with
epidural local anesthetics limit its clinical use.® Patients who receive neuraxial opioids should receive scheduled
parenteral non-steroidal anti-inflammatory agents (NSAIDs) postoperatively for treatment of visceral pain.

Parenteral Analgesia:
Intravenous narcotics and NSAIDs should be administered to patients who do not receive neuraxial opioids.

Transversus abdominis plane blockade:

The transversus abdominis plane (TAP) block is an adjuvant analgesic technique for post-cesarean delivery
analgesia. Local anesthetic is deposited in the fascial plane between the transversus abdominis and the internal
oblique. Several nerves lie in the transversus abdominis plane: the lower thoracic nerves (T7-T11), the subcostal
nerve, and the two branches of the first lumbar nerve (the iliohypogastric and ilioinguinal nerves). While intrathecal
morphine is the most efficacious technique for providing postoperative analgesia due to its ability to provide somatic
as well as visceral analgesia, TAP blocks should be considered for women who undergo general anesthesia for
cesarean delivery, for women who did not receive neuraxial morphine, and for those who experience breakthrough
incisional pain despite having received neuraxial morphine.®
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Complications of anesthesia:

Aspiration:

Aspiration is one of the feared complications of general anesthesia. While the incidence is decreasing, aspiration
prophylaxis should be taken in all parturients undergoing cesarean delivery, even if under regional anesthesia,
because of the risk of intraoperative conversion to general anesthesia.

Difficult Intubation:
Due to the physiologic changes of pregnancy (increased capillary engorgement with resultant decreased internal
tracheal diameter), there is the potential for increased difficulty with intubation in pregnant patients.

Awareness:
The incidence of awareness following general anesthesia in the obstetric patient population is low, with current
estimates of 0.1-0.2%.%

High spinal:
If a patient experiences a high spinal, it is important to assist with ventilation or intubate, maintain left uterine
displacement, and treat hypotension until the level recedes.

Local anesthetic systemic toxicity:

Local anesthetic systemic toxicity (LAST) may occur in following the initiation of epidural anesthesia or with
transversus abdominis plane blockade. Providers should be aware of the signs and symptoms of LAST and treatment
algorithms.®®

Neonatal depression:

Infants delivered under general anesthesia have a higher incidence of fetal acidemia and lower 1-minute Apgar
scores than those delivered under neuraxial anesthesia.t” With prolonged uterine incision-to-delivery intervals (>3-
minutes), there is a higher incidence of acidosis and neonatal depression.3®
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Management of Ambulatory Patients with Sleep Apnea: Application of Society of
Anesthesia and Sleep Medicine Guidelines

Frances Chung MBBS, Toronta, CA

Obstructive sleep apnea (OSA) syndrome is the most common type of sleep disordered breathing and is
characterized by recurrent apnea and hypopnea lasting >10 sec during sleep. In patients with OSA, there is an
increased depression of pharyngeal muscle tone during sleep and anesthesia, resulting in a recurrent pattern of
partial or complete upper airway obstruction with impaired respiration.! The prevalence of mild OSA is 1 in 4
males and 1 in 10 females;?® moderate OSA is 1 in 9 males and 1 in 20 females.*® A significant number of OSA
patients are undiagnosed when they come for elective surgery.® Approximately 10-20% of surgical patients, of
whom 80% had not been previously diagnosed with OSA, were found to be at high risk of OSA based on
preoperative screening.”® An increase in the prevalence of OSA as well as an increase in surgeries performed as
ambulatory procedures poses a practical challenge to the anesthesiologist. OSA is associated with multiple
comorbidities and the suitability of ambulatory surgery in OSA patients remains controversial due to the concerns
of increased perioperative complications, including post-discharge death. At present, the evidence related to the
safety of OSA patients for ambulatory surgery is limited. The American Society of Anesthesiologists (ASA),%°
and Society for Ambulatory Anesthesia (SAMBA)*! have published guideline to emphasize the importance of
proper patient selection and management of OSA patients for ambulatory surgery. In 2016, the Society of
Anesthesia and Sleep Medicine has published guidelines on preoperative screening and assessment of patients
with OSA.*? In this lecture, we will determine whether a diagnosis of OSA would increase adverse events, identify
the b