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Airway Management Guidelines: 1 7
An Overview
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Difficult airway can be predicted and seldom remembered, but failed airway can be
experienced and never forgotten.
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SAD Supraglottic airway device

SpO, Oxygen saturation

THRIVE Transnasal Humidified Rapid
Insufflation Ventilatory Exchange

WAMM  World Airway Management Meeting

WHO World Health Organization

1 Introduction

Guidelines were developed to overcome the defi-
ciencies in clinical care due to regional, institu-
tional, and individual variations and inconsistencies
due to differences in educational, socioeconomic,
and cultural factors across the globe [1]. First dif-
ficult airway algorithm was published by American
Society of Anesthesiologists (ASA) in 1993 and
subsequently updated in 2003 and 2013 [2]. The
4th National Audit Project (NAP4) led to the
development of several guidelines by Difficult
Airway Society (DAS) following the identification
of different factors contributing to adverse out-
come following airway management [3]. Several
other professional organizations also published
airway management guidelines, independently or
in association with other related professional
bodies.

All India Difficult Airway Association
(AIDAA) published the first Indian national

guidelines for unanticipated difficult airway sce-
narios in adults [4], in obstetrics [5], pediatrics
[6], critically ill patients [7], and extubation
guidelines [8]. Most recently, the AIDAA guide-
lines for managing airway in COVID-19 patients
were also published [9].

Project for Universal Management of Airways
(PUMA) aims to reflect the consensus of existing
published airway guidelines that can be applied
to all episodes of airway care, without any geo-
graphical limitations, clinical discipline, and con-
text. It was approved in the World Airway
Management Meeting (WAMM) of 2019 [10].

2 Vortex Approach (VA)

Described as a “high acuity implementation tool,”
objective of the vortex approach is to reduce “cog-
nitive overload” by helping in decision-making
during an airway crisis [11]. Resulting transition
from the primary failed airway technique to the
emergency life-saving technique is more effective
in preventing hypoxia and death. An inverted fun-
nel with color-coded zones as shown in Fig. 17.1
makes the learning more effective. The color and
shape of the funnel helps the clinician to develop,
execute, and change the plans real time, based on
the improvement and deterioration in oxygen-
ation [12]. The sloping surface of the funnel

Fig. 17.1 Essence of vortex approach to the management of airway

Established alveolar oxygenation

direct, C-Mac, Stylet, bougie)

Attempts to establish alveolar oxygenation using face-mask (2 person technique, oral/nasal airway),
SAD insertion (2" generation supraglottic airway device) or using an endotracheal tube(15! look,

Can'’t Intubate, Can’'t Oxygenate situation-eFONA using Needle or Surgical Cricothyroidotomy
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denotes an unstable situation and emphasizes on
proceeding forward to establish oxygenation. The
top most green zone represents the safe zone
where alveolar ventilation is achieved by three
attempts of noninvasive techniques, either an
endotracheal tube (ETT), second generation supra
glottic airway device (SAD) or face mask as rep-
resented by a light blue color in the next zone.
Fourth attempt with each device by an expert is
permitted. The darker blue color represents “can-
not intubate-cannot oxygenate” (CICO) situation
causing hypoxia and cyanosis, which warrants
emergency front of neck access (eFONA) to

a Traditional sequential approach

Avoidable hypoxia

establish alveolar ventilation and is depicted in
the central green zone of the funnel [12].

3 Transition in Airway
Management

Concept of transition involves a parallel process of
consecutive unsuccessful attempts of securing the
upper airway along with preparation for eFONA
[13]. This system significantly minimizes the time
interval during the transition, reducing hypoxia as
shown in Fig. 17.2. This is opposed to the tradi-

Avoidable hypoxia

Escalation to eFONA

Declare CICO

b Transition approach
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Perform eFONA
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Perform eFONA

Fig.17.2 Schematic representation of concept of transition in airway management [13]
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tional system of declaring CICO and then prepar-
ing for invasive techniques. The steps included in
transition are prevention of unnecessary FONA,
Priming which involves both technical and psy-
chological preparation for performing eFONA,
Permission, i.e., willingness of the team to accept
role of eFONA and Performance of the eFONA.

4 Various Guidelines

The important guidelines for airway manage-
ment in various clinical scenarios and patient
characteristics were formulated by the con-
cerned organizations and are summarized in
Table 17.1.

Table 17.1 Various organizations and their important guidelines

Organization Guidelines Year
Difficult airway Basic algorithm for extubation 2012
society (DAS) Extubation guidelines-low risk algorithm 2012
Extubation guidelines-at risk algorithm 2012
Guidelines for management of difficult mask ventilation during routine 2012
induction of anesthesia in a child aged 1-8 years
Guidelines for management of unanticipated difficult tracheal intubation— 2012
during routine induction of anesthesia in a child aged 1-8 years
Guidelines for management of cannot intubate, cannot ventilate (CICV) in a 2012
paralyzed anesthetized child aged 1-8 years
Difficult intubation guidelines-overview 2015
Management of unanticipated difficult tracheal intubation in adults 2015
Failed intubation, failed oxygenation in the paralyzed, anesthetized patient 2015
Master algorithm for obstetric general anesthesia and failed tracheal intubation | 2015
Safe obstetric general anesthesia algorithm 2015
Obstetric failed tracheal intubation algorithm 2015
Obstetric can’t intubate, can’t oxygenate algorithm 2015
Guidelines for tracheal intubation of critically ill patients 2017
Awake tracheal intubation guidelines 2019
Consensus guidelines for managing the airway in patients with COVID-19 2020
All India Difficult AIDAA Guidelines for the Management of Unanticipated Difficult Tracheal 2016
Airway Association Intubation in Adults
(AIDAA) AIDAA Guidelines for the Management of Unanticipated Difficult Tracheal 2016
Intubation in Obstetrics
AIDAA Guidelines for the Management of Unanticipated Difficult Tracheal 2016
Intubation in Pediatrics
AIDAA Guidelines for Tracheal Intubation in the Intensive Care Unit 2016
AIDAA Guidelines for the Management of Anticipated Difficult Extubation 2016
AIDAA consensus guidelines for airway management in the operating room 2020
during the COVID-19 pandemic
Canadian Airway Anticipated difficult tracheal intubation 2013
Focus Group Difficult tracheal intubation encountered in an unconscious patient 2013
(CAFG)
American Society of | Practice Guidelines for Management of the Difficult Airway 2003
Anesthesiologists Practice Guidelines for Management of the Difficult Airway-Updated Report 2013
(ASA)
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4.1 Unanticipated Difficult Airway

(UADA) in Adults

Primary objective is to maintain oxygenation in
failed intubation and secondary objective is to
decide next course of action. Both technical and
non-technical skills are important. DAS (2004,
2015) [14], AIDAA (2016) [4], and CAFG [15]
guidelines are available for management of
UADA.

DAS Guidelines for Adult
Unanticipated Difficult Airway
Recognition and declaration of difficult airway,
emphasis on decision-making capabilities during
an airway emergency and limiting the number of
attempts while maintaining oxygenation through
the procedure are given priority in this algorithm.
Important components are algorithms for (a)
overview of DAS difficult intubation guidelines,

4.1.1

(b) unanticipated difficult intubation in adult
patient, and (c) failed intubation and failed oxy-
genation in a paralyzed adult patient.

Algorithm 1: Overview

This algorithm consists of steps of transition and
directions for management of failed first attempt
laryngoscopy and intubation as shown in
Fig. 17.3. Sequence is divided into Plan A, B, C,
and D as shown in Fig. 17.3. Plan A is the
straightforward facemask ventilation and intuba-
tion. If intubation fails declare failed intubation
and proceed to Plan B, where the priority is to
maintain oxygenation by inserting an SAD. If
oxygenation is adequate with SAD, the clinician
should “Stop and Think” to initiate the next set of
options. If SAD ventilation fails, Plan C follows
with the final attempt of facemask ventilation
after adequate neuromuscular blockade to pre-
vent hypoxia and if successful, waking up the

DAS Difficult intubation guidelines — overview

Plan A:
Facemask ventilation and
tracheal intubation

Failed intubation

v

Plan B:
Maintaining oxygenation:
SAD insertion

Laryngoscopy % [
Supraglottic Airway Succeed

Failed SAD ventilation

Tracheal intubation ]

STOP AND THINK
Options (consider risks and benefits):
1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

Plan C: Final attempt at face | Succeed i
Facemask ventilation T e T T —_— Wake the patient up

cico

\

Plan D:
Emergency front of neck
access

Cricothyroidotomy

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubate in adults 2015 and should be used in conjunction with the text.

Fig. 17.3 Overview of difficult intubation guidelines from DAS. (Reproduced with permission from Difficult Airway

Society, UK)
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patient is the best option. If failed, Plan D is the
emergency surgical airway to prevent hypoxia.
The components of each plan are optimized for
individual clinical situations in the subsequent
specific algorithms.

Algorithm 2: Management of

Unanticipated Difficult Intubation

in Adults After

Induction of Anesthesia

It describes the plan A, B, C, D of overview algo-
rithm with descriptions of the factors which affect
the success at each stage as shown in Fig. 17.4.

Plan A is about optimal mask ventilation and
intubation. Call for help with the first indication
of difficult airway. Key features include mainte-
nance of oxygenation in the form of preoxygen-
ation and apneic oxygenation techniques, head
up and ramping position, use of neuromuscular
blockers, videolaryngoscope, bougie, limiting
the number of attempts to three and fourth by an

experienced colleague, external laryngeal manip-
ulation (ELM), and removal of cricoid pressure if
required. It is not the number of attempts, but the
clinical situation, which is the primary factor.
The choice between direct and videolaryngo-
scope depends on the skill of the operator and
availability of the device. When this stage is con-
sidered as successful use capnography, fiber-
scope, videolaryngoscope or ultrasound to
confirm tracheal intubation. If failed, declare
failed ventilation and proceed to Plan B.

Plan B is about maintaining oxygenation and
ventilation with maximum three attempts of SAD
insertion, preferably two with the second-
generation device and another with the alternative,
attempt also includes change in size. Second gen-
eration SAD is ideal to prevent gastric insufflation.
If SAD is adequate to maintain oxygenation, four
options can be considered beginning with waking
up the patient (reversal with sugammadex) if sur-
gery is not urgent, intubation through the SAD
using fiberoptic bronchoscope (FOB), continua-

@ Management of unanticipated difficult tracheal intubation in adults

Plan A: Facemask ventilation and tracheal intubation

Optimise head and neck position
Preoxygenate
Adequate neuromuscular blockade

Direct / Video Laryngoscopy (maximum 3+1 attempts)
External laryngeal manipulation

Bougie

Remove cricoid pressure

Maintain oxygenation and anaesthesia

* Declare failed intubation

Plan B: Maintaining oxygenation: SAD insertion

2nd generation device recommended
Change device or size (maximum 3 attempts)

Oxygenate and ventilate
L S

‘ Declare failed SAD intubation

Plan C: Facemask ventilation

If facemask ventilation impossible, paralyse
Final attempt at facemask ventilation
Use 2 person technique and adjuncts

\

* Declare CICO

Plan D: Emergency front of neck access

Scalpel cricothyroidotomy

If in difficulty * call for help

Succeed
Confirm tracheal intubation with capnography

STOP AND THINK

Options (consider risks and benefits):
1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

Succeed

Succeed
Wake the patient up

Post-operative care and follow up
 Formulate immediate airway management plan
* Monitor for complications
« Complete airway alert form
« Explain to the patient in person and in writing
* Send written report to GP and local database

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

Fig. 17.4 DAS guidelines for management of unanticipated difficult tracheal intubation in adults. (Reproduced with

permission from Difficult Airway Society, UK)
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tion of the surgery with the SAD and a semi-elec-
tive or urgent surgical airway. If unsuccessful,
declare failure of SAD ventilation, which increases
the level of danger and Plan C, is initiated.

Plan C involves efforts to oxygenate by opti-
mizing facemask ventilation with two-person
ventilation, with aids such as airway if required
and with a dose of muscle relaxant. Objective is
to maintain oxygenation while considering the
options of waking up (if mask ventilation is suc-
cessful or after reversal with sugammadex) or
surgical airway. Failed mask ventilation at this
stage is considered as “cannot intubate cannot
oxygenate” and is life threatening which war-
rants proceeding to Plan D.

Plan D is establishing immediate emergency
front of neck access to the airway. Scalpel crico-
thyroidotomy and placement of a wide-bore
cuffed tube for low-pressure ventilation with
standard breathing system is the preferred
technique.

Algorithm 3: Failed Intubation, Failed
Oxygenation in the Paralyzed, Anesthetized
Patient

This is about management of CICO with eFONA
as shown in Fig. 17.5, the recommended tech-
nique being the scalpel cricothyroidotomy with
description of equipment and technique in easy
and difficult anatomy. Emphasis is also on main-

Failed intubation, failed oxygenation in
the paralysed, anaesthetised patient

CALL FOR HELP

Continue 100% O,
Declare CICO

Plan D: Emergency front of neck access

Continue to give oxygen via upper airway
Ensure neuromuscular blockade
Position patient to extend neck

Equipment: 1. Scalpel (number 10 blade)
2. Bougie
3. Tube (cuffed 6.0mm ID)

Palpable cricothyroid membrane

Scalpel cricothyroidotomy

Laryngeal handshake to identify cricothyroid membrane

Transverse stab incision through cricothyroid membrane
Turn blade through 90° (sharp edge caudally)
Slide coude tip of bougie along blade into trachea

Railroad lubricated 6.0mm cuffed tracheal tube into trachea
Ventilate, inflate cuff and confirm position with capnography
Secure tube

Impalpable cricothyroid membrane
Make an 8-10cm vertical skin incision, caudad to cephalad
Use blunt dissection with fingers of both hands to separate tissues
Identify and stabilise the larynx
Proceed with technique for palpable cricothyroid membrane as above

Post-operative care and follow up

* Postpone surgery unless immediately life threatening
» Urgent surgical review of cricothyroidotomy site
¢ Document and follow up as in main flow chart

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubate in adults 2015 and should be used in conjunction with the text.

Fig.17.5 DAS guidelines for failed intubation and failed oxygenation in paralyzed, anesthetized patients. (Reproduced

with permission from Difficult Airway Society, UK)
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taining oxygenation during preparation and per-
forming eFONA, with oxygen administration
through upper airway with mask or SAD, opti-
mizing position and muscle paralysis if
appropriate.

Algorithm ends with postoperative and fol-
low-up care, the components of which are deci-
sion on whether securing airway is imminent,
formulating the immediate airway management
plan, monitoring for complications, information
to patient, documentation and completion of air-
way alert form, and necessary legal formalities
including reporting of the incident.

Important features of DAS algorithm for
unanticipated difficult intubation sce-
narios are as follows:

1. Role of human factors such as judg-
ment, communication, teamwork,
and cognitive impairment are respon-
sible for success of airway manage-
ment. Also included is the
communication tool, PACE, which
stands for probe, alert, challenge, and
emergency.

2. Preoperative assessment of the patient
is the corner stone of explanation/dis-
cussion with patient, team prepara-
tion, aspiration risk assessment and
prophylaxis and team preparation.

3. Positioning appropriate to patient
profile like head up in obese patients
will prevent early hypoxia.

4. Preoxygenation and preparation for
apneic oxygenation such as Nasal
Oxygen during attempts of Securing
the Tube (NODESAT) and Transnasal
Humidified Rapid-Insufflation Venti-
latory Exchange (THRIVE) will
delay onset of hypoxia.

5. Role of muscle paralysis and preven-
tion of awareness.

6. Description of each step included in
algorithm such as external manipula-

10.

S. M. Shetty and N. Ashwini

tion, direct and video laryngoscope,
airway aid, and release of cricoid

pressure.
Details of supraglottic airway device
related recommendations, recom-

mendations for intubation through
SAD and hazards of continuing with
SAD without intubation.
Confirmation of endotracheal intuba-
tion with capnography and other
signs.

Standardization of surgical airway
technique for ease of training and
execution.
Recommendation
based training.

for simulation-

4.1.2 AIDAA Guidelines for Adult

The algorithm consists of four steps, 1-4 with
progressively increasing difficulty as shown in
Fig. 17.6. All through the procedure of securing
the airway, nasal oxygen is continued using oxy-
gen flow at 15 L/min, depth of anesthesia is
maintained, and mask ventilation attempts are

Unanticipated Difficult Airway

continued.

Highlights of AIDAA guidelines for unan-

ticipated difficult airway in adults are as
follows:
1.

Inclusion of continuous positive air-
way pressure (CPAP) and pressure
support ventilation (PSV) along with
THRIVE for pre and per oxygenation
to prolong the safe apnea period.
Direct or videolaryngoscope can be
used depending on the availability or
skill of the operator.

Intubation through SAD is recom-
mended only with fiberoptic endo-
scope guided or with Aintree
Intubation Catheter.
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4. Choice of surgical airway is left to
discretion of the clinician.

5. Early conversion of cricothyroidot-
omy to surgical airway is recom-
mended.

6. Post-procedure, complete airway
examination and monitoring for late
airway complications are recom-
mended.

7. Recommendation for the contents of
difficult airway cart and guidelines
for its maintenance.

8. Standard difficult airway alert form
will be helpful for future references.

Step wise approach of AIDAA guidelines are
as follows [4].

Step 1: After initial failed attempt of intubation
with direct or videolaryngoscope, two more
attempts are permitted provided oxygen satu-
ration (SpO,) remains more than 95%. In
between every attempt, consider change in
plan, person, position, device, adjuncts, and
technique. If successful, confirm intubation-
using capnogram. If unsuccessful, declare
failed intubation, maintain depth of anesthe-
sia, and proceed to Step 2. Call for help at the
first sign of difficulty in securing the airway.

Step 2: Insertion of second generation SAD for
maintaining oxygenation with a maximum of

AIDAA 2016 Guidelines for the Management of
Unanticipated Difficult Tracheal Intubation in Adults

STEP 1: Laryngoscopy and tracheal intubation

Unable to intubate during first attempt at direct/video laryngoscopy
« Continue nasal oxygen using O, flow at 15 L/min

= Maximum two more attempts (repeat attempts only if SpO, > 95%)

* Mask ventilation between attempts

* Optimise position, use external laryngeal manipulation,
release cricoid pressure, use bougie / stylet if required

* Consider changing device/ technique/ operator

using capnography

Succeed
Confirm tracheal intubation
e

(o] between attempts

* Maintain depth of anaesthesia
A
L Resume

Failed Intubation Mask Ventilation

L with 100% O,
F STEP 2: Insert SAD to maintain oxyenation Conside one of the following options:
lo) * Continue nasal oxygen using O, flow at 15 L/min 1. Wake up the patient

« Preferably use second generation SAD o q 1

. Maxlmurr?two anemptsg(only if SpO, = 95%) Suceeed Z Ff)onun!.le anaes;hesm using SAD

, >

* Mask ventilation between attempts I liemnsilicel el .

« Consider changing size or type of SAD 3. Intubate through the SAD using
H * Maintain depth of anaesthesia a FOB only, provided expertise

is available

E Failed Ventilation 4. Tracheostomy
L through SAD
P

STEP 3: Rescue face mask ventilation

« Containue nasal oxygen using O, flow at 15 L/min

 Ensure neuromuscular blockade

* Final attempt at face mask ventilation using optimal technique
and adjuncts

Succeed
> Wake up the patient

Complete CALL FOR
Venl_l|at|°" ADDITIONAL HELP
Failure

STEP 4: Emergency cricothyroidotomy

« Continue nasal oxygen using O, flow at 15 L/min and efforts
at rescue face mask ventilation
* Perform one of the following techniques
> Surgical cricothyroidotomy
> Wide bore cannula cricothyroidotomy
> Needle cricothyroidotomy (use pressure regulated
jet ventilation and attempt to keep the upper airway patent)

This flow chart should be used in conjunction with the text
FOB - Fibreoptic bronchoscope
0, = Oxygen

SAD - Supraglottic airway device
SpO0, = Oxygen saturation

Post-procedure plan
1. Further airway management plan

2. Treat airway oedema if suspected
3. Monitor for complications
4. Counseling and documentation

Fig. 17.6 AIDAA guidelines for Adult Unanticipated Difficult Airway. (Reproduced with permission from AIDAA,

India)
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two attempts if SpO, > 95%. Change in size
and type of SAD for the second attempt is rec-
ommended. If successful, the following
options should be considered; waking up the
patient, proceed with surgery using SAD,
fiberoptic-guided intubation through SAD,
and initiation of surgical airway. If unsuccess-
ful, declare failed ventilation through SAD
and proceed to Step 3.

Step 3: Rescue technique of facemask ventilation
with 100% oxygen with adequate muscle
relaxation should be attempted. If successful,
waking up can be considered after reversal of
relaxants. If unsuccessful, complete ventila-
tion failure (CVF) is declared, where intuba-
tion, ventilation using facemask, and SAD
have all failed (CICO situation) despite main-
taining oxygenation. This is the last crucial
relatively safe window period during which if
the surgical access is established hypoxia
related complications can be prevented. Call
for additional help and proceed to Step 4.

Step 4: Emergency cricothyroidotomy, either
needle, wide bore or surgical cricothyroidot-
omy can be performed based on familiarity
and availability of equipment.

4.1.3 Canadian Airway Focus Group
Guidelines for Unanticipated
Difficult Airway

CAFG guideline for unanticipated difficult air-

way was published in 2013 [15]. Salient features

of this guideline are, (1) if oxygenation is main-
tained with SAD or mask ventilation after first
attempt of unsuccessful conventional intubation,
then second attempt is with a different device or
operator, which if unsuccessful must proceed to
exit strategy and (2) if oxygenation has failed
after first attempt, proceed to emergency FONA.

4.2 Guidelines for Anticipated
Difficult Airway Management

in Adults

Preprocedural preparation for the planned proce-
dure in terms of device, technique, personal, and
drugs is very essential for the successful airway

S. M. Shetty and N. Ashwini

management where difficulty is anticipated. A
thorough history, physical examination, and eval-
vation form the cornerstone for framing the
structured action plan for airway management.

ASA Guidelines for Difficult
Airway Management in Adults
ASA guidelines adopted in 2012 for the manage-
ment of difficult airway has been revised and
published in January 2022 [16]. An international
task force of anesthesiologists representing sev-
eral anesthesiology, airway, and other medical
organizations, developed these guidelines. It
focuses on management of difficult airway per-
taining to difficult mask ventilation, tracheal
intubation, or supraglottic airway placement dur-
ing procedures requiring general anesthesia, deep
sedation, moderate sedation or regional anesthe-
sia or elective airway management without a
procedure.

4.2.1

Important highlights of ASA algorithm are
as follows:

1. Considerations for awake airway
management are prioritized as a part
of difficult airway management strat-
egy.

2. Equipment required for standard and
advanced airway management has to
be updated.

3. Noninvasive and invasive approaches
should be considered for difficult air-
way management.

4. Confirmation of tracheal intubation is
by using capnography.

5. Emphasis is on the duration and num-
ber of attempts required to provide
oxygen using different devices and
techniques during difficult airway
management.

6. Robust recommendations for the
extubation of difficult airway are pro-
vided.

7. New algorithms and info graphics for
adult and pediatric difficult airway
management are provided.
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ASA recommendations for:

(a) Evaluating the airway-the ASA recommen-
dations for evaluating the difficult airway
ensure the person responsible for airway
management performs the airway risk assess-
ment. This includes assessment for risk of
aspiration, physical evaluation and using
ultrasound, endoscopy, virtual laryngoscopy/
bronchoscopy or three-dimensional printing.
Preparation for difficult airway management
include availability of airway management
equipment in the room, a portable storage
unit for management of difficult airway is
immediately available and skilled individual
to assist airway management is present when
required. Proper positioning of the patient
with supplemental oxygen throughout the
process of airway management including
extubation and ASA standard basic anesthe-
sia monitoring is essential.

(c) Recommendations for anticipated difficult
airway management depends on the surgery,
anticipated condition of the patient, patient
co-operation/consent, age of the patient, and
the skills of the anesthesiologist. Identify the
strategy for awake intubation, adequately
ventilated but difficult to intubate intuba-
tions, difficulty in both ventilation and intu-
bation, and difficulty with securing invasive
airway. Attempt awake intubation when there
is a risk of aspiration, difficult ventilation,
patient is incapable of tolerating short peri-
ods of apnea and securing emergency inva-
sive airway is difficult. Induction of general
anesthesia may be required in pediatric/
uncooperative difficult airway patients.
Before attempting difficult airway intuba-
tion, prioritize invasive and non-invasive
approaches, identifying the important airway
devices that can be sequentially used for
securing the airway. Invasive approaches
should be dealt with expertise and an option
for alternate invasive approach. If all options
fail, extra corporal membrane oxygenation
(ECMO) has to be initiated at the earliest.
Recommendations for unanticipated and
emergency difficult airway management

(b)

(d)

include call for help, optimize oxygenation,
use of algorithm or cognitive aid, mainte-
nance of spontaneous breathing, options of
non-invasive and invasive approach.

(e) Recommendations for extubation of the dif-
ficult airway include assessment of the
patient’s readiness for extubation and strate-
gizing a plan for subsequent airway manage-
ment if required and use of airway exchange
catheter and/or SAD as a guide for extuba-
tion. Evaluate the risk benefit ratio of awake
or extubation before the return of conscious-
ness, use of supplemental oxygen, and con-
sider any clinical factors that could adversely
impact ventilation following extubation.

(f) Recommendations for follow-up care include
the use of steroids or racemic epinephrine in
the post-extubation period, information to
the patient or attenders regarding the diffi-
culty in securing the airway and documenta-
tion of the same.

4.2.2 DAS Guidelines for Awake
Tracheal Intubation

DAS guidelines for awake tracheal intubation
were published in 2019 as a comprehensive doc-
ument to support decision-making, preparation
and decrease the threshold for awake tracheal
intubation (ATI) [17]. Awake tracheal intubation
is the process of placing a tracheal tube in an
awake, spontaneously breathing patient often
with a flexible fiberoptic bronchoscope or video-
laryngoscope. Elaborate preparation of the
patient, operating room and the team, communi-
cation with the team are the key factors to reduce
the complications. Counseling about the tech-
nique of airway anesthesia and endotracheal intu-
bation along with prior administration of mild
anxiolytic or sedative will relieve patient anxiety.
Consent for the procedure is vital. Oxygenation
in the form of high flow nasal oxygen is benefi-
cial. Airway topicalization is the important step
in ATL. Various techniques like mucosal atomiza-
tion, spray as you go (SAYGO), transtracheal
injection, nebulization, and individual nerve
blocks with lidocaine up to a maximum dose of
9 mg/kg is recommended [18] Nasal vasocon-
strictors prior to nasal intubation has to be
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DAS ATI technique

R

OXYGENATE

* Apply HFNO early
« Titrate HFNO from 30 to 70 Lmin™1
* Contains HFNO throughout procedure

PERFORM

* Select appropriate tracheal tube
 Patient sitting up
« Ensure operator can readily see patient
monitor, infusion pumps and
video screen
* Clear secretions
* For ATLFB

- Operator positioned facing patient
- Consider bronchoscope airway if oral route
- Bevel facing posteriorly

* For ATLFB

- Operator positioned behind patient
- Consider bougie

« Before induction of anaesthesia, two-point check

TOPICALISE

* Lidocaine 10% spray to oropharynx, tonsillar pillars,
base of tongue
* 20 - 30 sprays (during inspiration, over 5 min)
« If nasal route co-phenylcaine spray
* Test topicalisation atraumatically
« If inadequate, re-apply LA up to maximum dose:
- Further 5 sprays of Lindocaine 10% to tongue base
- 2 ml lindocaine 2% (x 3) spray above,
at and below vocal cords via epidural
catheter/working chanel of FB
or using MAD
Lindocaine
* 1 spray (0.1 ml) of 10% = 10 mg
* 1ml of 2% = 20 mg
Co-phenytcaine
* 25 ml - 125 mg lidocaine + 125 mdg
phenylephrine

SEDATE

* Sedate if required

« Remifentanil TCI (Minto) Ce 1.0-3.0 ng.ml”"

* If second anaesthetist present, consider adding
midazolam 0.5-1mg

Fig. 17.7 Components of DAS Awake tracheal intubation. (Reproduced with permission from Difficult Airway

Society, UK)

applied. Antisialogogues is not an essential com-
ponent but has the advantage of providing better
vision. Safer drugs for sedation are the combina-
tion of midazolam and remifentanil (both are
reversible) or dexmedetomidine [19].

Components of ATT (sTOP, Fig. 17.7) Sedation
(s), Topicalization, Oxygenation, and
Performance. Sedation is optional, based on clin-
ical judgment. All the components should be
optimized before the first attempts, total number
of attempts three, and one more only by experi-
enced anesthesiologist. SGAD can be utilized as
a conduit for intubation.

Plan for extubation in these patients is based
on the assessment of the airway at the end of pro-
cedure. Preparation and performing extubation as
per the DAS guidelines and clinical judgment
[20] will reduce the complications.

Complications and management due to
each of the components of ATI are as
follows:

Oxygenation: clear secretions, reduce/
reverse sedation, increase inspired oxy-
gen concentration (FiO,), change mode
of oxygen delivery system.

Topicalization: maximum dose of lidocaine
used should be restricted to 9 mL/kg and
preparedness for local anesthesia sys-
temic toxicity (LAST) management is
very essential.

Sedation: if there are signs of oversedation,
consider specific antagonist like
naloxone.

Performance: limit the number of attempts
to 3 + 1, call for help immediately when
there are signs of difficult airway, con-
sider change of route, size, and type of
airway gadget in between attempts

Management of unsuccessful ATI is depicted
in Fig. 17.8.

Unsuccessful attempt of ATI is defined as
unplanned removal of flexible bronchoscope,
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Management of unsuccessful ATI in adults
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Fig. 17.8 DAS algorithm for management of unsuccessful ATI in adults. (Reproduced with permission from Difficult

Airway Society, UK)

videolaryngoscope or tracheal tube from the
airway [17] and also if tracheal intubation is
not achieved in three plus one attempt. Failed
ATI is managed by eFONA during which oxy-
genation should be actively maintained by
facemask, high flow nasal oxygen (HFNO) or
SAD (after topicalization). Indications for
immediate airway management are clinical
deterioration of airway patency, ventilation, or
neurological status or when indication for sur-
gery is urgent or immediate. If general anes-
thesia (GA) has to be administered for FONA,
after failure of ATI, ensure adequate neuro-
muscular blockade, first attempt being with

videolaryngoscope. Documentation of the ATI
approach and complications is necessary to
guide future management. Training in the tech-
nical aspects of ATI is essential for managing
the airway efficiently [21, 22].

Key features of DAS awake tracheal intu-
bation are as follows:
1. A checklist is essential before and
during ATI.
2. Supplemental oxygen has to be con-
tinued through the procedure.



256

3. Sedation not to be used as a substitute
for inadequate airway topicalization.

4. Number of attempts limited to three
and fourth attempt by an experienced
operator.

5. Anesthesia to be induced only after
confirming correct tracheal tube
position.

4.3 Airway Guidelines

in Obstetrics

The anatomical and physiological changes dur-
ing pregnancy can significantly contribute to
converting a normal airway into a difficult air-
way. Failed intubation, hypoxia, risk of aspira-
tion, and awareness are the most important
complications. Regional anesthesia is considered
as the safest option for obstetric anesthesia at
present, but conversion to general anesthesia may
be a necessity at any time [23]. However, mater-
nal safety is the priority and the guidelines for
securing the airway in obstetrics aim at preven-
tion of maternal fatalities.

Preparation and Airway Management
Appropriate aspiration prophylaxis is provided,
which includes fasting and medications to mini-
mize the increased aspiration risk due to delayed
gastric emptying [5, 24]. Intravenous route is
preferred if patient is in active labor [25]. Lateral
tilt in non-obese patients and supine ramped up
position (suprasternal notch in line with exter-
nal auditory meatus) with 20-30° head up tilt in
pregnant patients is ideal [26]. Preemptive neck
ultrasound to identify the cricothyroid mem-
brane (CTM) and marking of the same is sug-
gested in difficult airway management [27].
Preoxygenation is mandatory to increased oxy-
gen reserve to meet the increased demands. The
goal is to achieve an end tidal oxygen concen-
tration > 90% [28]. Tight fitting mask with
>10 L/min of oxygen flow, nasal insufflation of
oxygen at 5 L/min or use of THRIVE can be
advantageous [29].

S. M. Shetty and N. Ashwini

Propofol is the induction agent of choice to
prevent the risk of awareness [30]. Rocuronium
1.2 mg/kg is preferred relaxant. Gentle facemask
ventilation (inflation pressure < 20 cmH,0) is
indicated during rapid sequence induction to
reduce desaturation and assess the ease of venti-
lation [31]. Videolaryngoscopes may be of great
benefit in the obstetric population. The experi-
ence of the operator and the type of videolaryn-
goscope is of prime importance [32].

Training

Simulation based training is recommended for
training residents in advanced techniques and
devices for managing both routine and critical
obstetric airway situations. Use of checklists and
cognitive aids can improve standardization;
teamwork and overall performance in times of
crisis, which can significantly alter the course of
airway management.

4.3.1 DAS Guidelines for Obstetrics

First obstetric failed intubation guideline was
published by Tunstall in 1976 [33]. The Obstetric
Anesthetist’s Association (OAA)/DAS obstetric
anesthesia difficult airway group was formed in
2012 with representatives from both organiza-
tions and the guidelines were formulated in 2015
[34]. Certain important considerations in the
DAS guidelines help in the easier and safer man-
agement of airway.

Key features of OAA/DAS guidelines are:

1. Communication of the methods
adapted to secure the airway should
be shared with the teammates as elec-
tive case may be converted to emer-
gency.

2. Oral route is preferred for elective
awake FOB guided intubation to pre-
vent epistaxis.

3. Preoxygenation and apneic oxygen-
ation, rapid sequence induction, use
of propofol, and suxamethonium or
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rocuronium are the key steps for suc-
cess.

4. Videolaryngoscopes should be used
as first line laryngoscopes during RSI
[23].

5. Maximum of two intubation attempts,
third attempt by an experienced col-
league is preferred.

The master algorithm of obstetric airway man-
agement as shown in Fig. 17.9 comprises of three
specific algorithms that include obstetric general
anesthesia, failed tracheal intubation, and “Can’t
Intubate, Can’t Oxygenate” situation which are

separately explained in Figs. 17.10, 17.11, and
17.12, respectively.

Algorithm 1/Safe Obstetric General
Anesthesia Algorithm

Poor view of the larynx in the first attempt should
lead to immediate measures to improve the view
in the next by making changes in position and
laryngoscopic blades, readjusting or release of
cricoid pressure. Procedure should be abandoned
with Cormack—Lehane grade 3b or 4. Blind inser-
tion of airway aids or devices is not recom-
mended. Use of bougie and change in the tube
size is commended. Correct placement of ETT
should be confirmed by capnogram, auscultation,
and fiberoptic or ultrasound confirmation.

Master algorithm - obstetric general anaesthesia and failed tracheal intubation

Algorithm 1 (Pre-induction planning and preparation

)

Safe obstetric Team discussion

genreal anaesthesia

[Rapid sequence induction

Consider facemask ventilation (P ., 20 cmH,0) j

s D
Laryngoscopy Success Verify successful tracheal intubation
(maximum 2 intubation attempts; 3¢ intubation and proceed
attempt only by experienced colleague) Plan extubation
(S J
Fail l
4 N\

Algorithm 2

Declare failed intubation
Call for help
Maintain oxygenation

Supraglottic airway device (maximum 2
\attempts) or facemask

Obstetric failed
tracheal intubation

Is it essential/safe
to proceed with surgery

Success

Fail ‘
Declare CICO

Give 100% oxygen

Exclude laryngospasm - ensure
neuromuscular blockade

\Front-of-neck access

Algorithm 3

Can't intubate
can’t oxygenate

immediately?

Wake

o

)( Proceed with surgery )

Fig. 17.9 DAS master algorithm of obstetric general anesthesia and failed tracheal intubation. (Reproduced with per-
mission from Difficult Airway Society, UK). (© Obstetric Anaesthetists’ Association/Difficult Airway Society (2015))
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Algorithm 1 - safe obstetric general anaesthesia

P
Pre-theatre preparation

Airway assessment

Fasting status

Antacid prophylaxis

\Intrauterine fetal resuscitation if appropriate

Plan with team

WHO safety checklist/general anaesthetic checklist

Identify senior help, alert if appropriate

Plan equipment for difficult/failed intubation

Plan for/discuss: wake up or proceed with surgery (Table 1)

¥

(- q B N
Rapid sequence induction
Check airway equipment, suction, intravenous access

Pre-oxygenate to F.;O, > 0.9/consider nasal oxygenation
Cricoid pressure (10 N increasing to 30 N maximum)
Deliver appropriate induction/neuromuscular blocker doses
\Consider facemask ventilation (P, 20cmH,0)

Optimise position — head up/ramping + left uterine displacement

¥

/1 st intubation attempt
If poor view of larynx optimise attempt by:
« reducing/removing cricoid pressure
« external laryngeal mainpulation
* repositioning head/neck
* using bougie/stylet
AN

Ventilate with facemask
Communicate with assistant

-1

N/

p
2 jntubation attempt
Consider:
* alternative laryngoscope
* removing cricoid pressure
3" intubation attempt only by experienced colleague
S

Follow Algorithm 2 - obstetric failed tracheal intubation

o

£ 4
tr

heaal i
ir

Verify ion
Proceed with anaesthesia and surgery

Plan extubation

Cryryd

Fig. 17.10 DAS Algorithm 1—safe obstetric general anesthesia algorithm. (Reproduced with permission from
Difficult Airway Society, UK). (© Obstetric Anaesthetists’ Association/Difficult Airway Society (2015))

Algorithm 2/Obstetric Failed Tracheal
Intubation Algorithm

Key recommendations are communication to the
team including neonatologist regarding failed
intubation and face mask ventilation (with oral
airway if needed) or second generation SGAD
for oxygenation and ventilation. Maximum 2
attempts are permitted for SGAD insertion and
change of the type or size should be considered
for the second attempt. Gastric aspiration through
the drain tube and better airway seal for positive
pressure ventilation are the major advantages of
second-generation SAD [35]. Cuff pressure
should never exceed 60 cmH,0 [36].

Algorithm 3: Can’t Intubate, Can’t
Oxygenate and Front of Neck Access

If oxygenation is not improved with face mask or
SGAD, laryngospasm and poor chest compliance
should be ruled out and rocuronium can be
administered. Continuing desaturation should
lead to declaring “can’t intubate, can’t oxygen-
ate” and arrangements have to be made immedi-
ately for front of neck access. Scalpel
cricothyroidotomy over needle technique is rec-
ommended due to the speed and reliability. At
this stage, maternal cardiac arrest is imminent
and cardiac life support measures should be initi-
ated. Perimortem cesarean section within 5 min
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Algorithm 2 - obstetric failed tracheal intubation

Declare failed intubation
Theatre team to call for help
Priority is to maintain oxygenation

Is adequate
oxygenation possible?

Follow Algorithm 3

Can'’t intubate,
can’t oxygenate

>

Is it
essential/safe
to proceed with surgery
immediately?

Proceed with surgery

Fig. 17.11 DAS Algorithm 2—obstetric failed tracheal intubation. (Reproduced with permission from Difficult
Airway Society, UK). (© Obstetric Anaesthetists’ Association/Difficult Airway Society (2015))

of cardiac arrest is the last available option if
there is an undelivered fetus >20 weeks of gesta-
tion [37].

To wake up or proceed with surgery is a deci-
sion based on the clinical judgment and consen-
sus by the whole team, capability, and skill of the
attending anesthesiologist and the situation at
that point of time has to be considered as given in
Table 17.2.

Figure 17.13 gives an outline of the manage-
ment of the patient after a failed intubation
attempt.

If surgery is imminent with a fully awake
patient, awake intubation using a fiberop-
tic scope, videolaryngoscope [38], or direct
laryngoscope after airway topicalization is the
choice. Regional anesthesia with a back-up plan
for high or failed block should be formulated.
Tracheostomy is the only option for extreme
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Algorithm 3 - can’t intubate, can’t oxygenate

Declare emergency to theatre team
Call additional specialist help (ENT surgeon, intensivist)
Give 100% oxygen
Exclude laryngospasm — ensure neuromuscular blockade

S. M. Shetty and N. Ashwini

Perform front-of-neck procedure

Is oxygenation
restored?

No

Yes

Maternal advanced life support

Perimorten caesarean section

>

to proceed with surgery

Is it
essential/safe

immediately?

Proceed with surgery

L

Fig. 17.12 DAS Algorithm 3—Can’t Intubate, Can’t oxygenate. (Reproduced with permission from Difficult Airway
Society, UK). (© Obstetric Anaesthetists’ Association/Difficult Airway Society (2015))

Table 17.2 Decision to awaken the patient or proceed with the surgery

\ Wake

| Proceed

Factors responsible prior to induction of anesthesia

Maternal factors No compromise

Hypovolemia requiring emergency
surgery

Critical cardiac or respiratory
compromise

Cardiac arrest

Fetal condition No compromise

Sustained bradycardia

Fetal hemorrhage

Suspected uterine rupture

Anesthesiologist Novice

Consultant/specialist

Obesity Super morbid

Normal

Surgical factors Complex surgery or

anticipated major hemorrhage

No risk factors

Aspiration risk Recent food intake

Fasting

Aspiration prophylaxis

Not in labor

Alternative regional or awake
intubation

Not anticipated

Absolutely contraindicated or has failed

Surgery has started

Factors responsible after failed Intubation

Difficult face-mask ventilation
and FONA

Airway device/ventilation

Second generation SAD

Airway hazards Laryngeal edema and stridor

None evident
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* Maintain oxygenation * Maintain anaesthesia
* Maintain cricoid pressure if not impeding ventilation * Maintain ventilation - consider merits of:
 Either maintain head-up position or turn left lateral O controlled or spontaneous ventilation
recumbent O paralysis with rocuronium if sugammadex available
* If rocuronium used, reverse with sugammadex « Anticipate laryngospasm/can’t intubate, can’t
* Assess neuromuscular blockade and manage awareness oxygenate
if paralysis is prolonged * Minimise aspiration risk:
* Anticipated laryngospasm/can’t intubate, can’t oxygenate O maintain cricoid pressure until delivery (if not
- g impeding ventilation)
O after delivery maintain vigilance and reapply cricoid
Vs ~ pressure if signs of regurgitation
* Review urgency of surgery with obstetric team O empty stomach with gastric drain tube if using
« Intrauterine fetal resuscitation as appropriate second-generation supraglottic airway device
 For repeat anaesthesia, manage with two anaesthetists O administer H receptor blocker i.v. if not already
* Anaesthetic options: given
O Regional anaesthesia preferably inserted in lateral « Senior obstetrician to operate
position * Inform neonatal team about failed intubation
O Secure airway awake before repeat general » Consider total intravenous anaesthesia
anaesthesia
- RN J

>

Fig. 17.13 DAS recommendations for patient manage-
ment after failed intubation in obstetrics. (Reproduced
with permission from Difficult Airway Society, UK).

cases where securing the airway through other
means is impossible. Communication and doc-
umentation of the difficulties in securing the
airway, its complications, management, and
the outcomes to prevent future complications is
important along with follow-up and debriefing.

4.3.2 The AIDAA Obstetric Airway
Guidelines

The AIDAA guidelines published in 2016 pro-

vide a comprehensive approach to obstetric anes-

thesia [5] as shown in Fig. 17.14.

Key points of the AIDAA obstetric airway
guidelines include:

1. Detailed preanesthetic airway evalua-

tion including the cricothyroid mem-

®5.e

(© Obstetric Anaesthetists’ Association/Difficult Airway
Society (2015))

brane in the third trimester of
pregnancy and at the onset of labor.

2. Nasal oxygen at 15 L/min during all
the steps of securing the airway.

3. Thiopentone sodium 3-5 mg/kg, pro-
pofol 2 mg/kg or etomidate 0.2—
0.3 mg/kg for induction with
suxamethonium 1.5 mg/kg or
rocuronium 1.2 mg/kg for muscle
relaxation is beneficial.

4. Gentle mask ventilation during clas-
sical rapid sequence induction (RSI)
also termed as modified RSI using
small tidal volume breaths (adjust-
able pressure valve limiting valve
closed to <20 cmH,0).

5. Cricoid pressure can be released in a
graded manner when the tidal volume
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AIDAA 2016 Guidelines for the Management of

Unanticipated Difficult Tracheal Intubation in Obstetrics

IO rrr»0

ormI

STEP 1: Laryngoscopy and tracheal intubation

Unable to intubate at first attempt with direct/video laryngoscopy

during modified rapid sequence induction

* Continue nasal oxygen using O, flow at 15 L/min

* One more attempt at intubation (only if SpO, > 95%)

» Mask ventilation between attempts using gentle IPPV with APL valve
closed to <20 cm H,0

« Partial/complete release of cricoid pressure if mask ventilation is
inadequate

* optimise position, partial/complete release of cricoid pressure,
external laryngeal manipulation to optimise view and use bougie/
stylet if required

* Consider changing device/ technique/ operator between attempts

* Maintain depth of anaesthesia

Failed l
Intubation

STEP 2: Insert SAD to maintain oxygenation

« Continue nasal oxygen using O, flow at 15 L/min
* Preferably use second generation SAD

* Remove cricoid pressure during insertion

* Maximum two attempts (only if SpO, > 95%)

« Consider changing size or type of SAD

* Maintain depth of anaesthesia

Failed Ventilation
through SAD

STEP 3: Rescue face mask ventilation

« Continue nasal oxygen using O, flow at 15 L/min

* Ensure neuromuscular blockade

« Final attempt at face mask ventilation using optimal technique
and adjuncts

Complete CALL FOR
Ventilation Failure ADDITIONAL HELP

STEP 4: Emergency cricothyroidotomy

« Continue nasal oxygen using O, flow at 15 L/min and efforts
at rescue face mask ventilation
« Perform one of the following techniques
ASurgical cricothyroidotomy
AWide bore cannula cricothyroidotomy
“~Needle criccothyroidotomy (use pressure regulated jet
ventilation and attempt to keep the upper airway patent)

Advanced

Failed
life support

oxygenation

Perimortem caesarean delivery

If situation deteriorates into maternal cardiac arrest, perform
perimortem caesarean delivery within 4 min of cardiac arrest

This flow chart should be used in conjunction with the text
APL = Adjustable pressure limiting 0O, = Oxygen
FOB = Fibreoptic bronchoscope SAD = Supraglottic airway device
IPPV = Intermittent positive pressure ventilation SpO, = Oxygen saturation

| S

I

Confirm tracheal
intubation using
capnography

Succeed
_—

{Consider one of the following

Options:

1. Continue anaesthesia using SAD
if considered essential

2. Intubate through the SAD if maternal
safety dictates need using a FOB
only, provided expertise is available

3. Consider awakening the mother if
foetal and maternal conditions are
stable

Succeed

Succeed (~

Consider one of the
following Options:

1. Continue anaesthesia if surgery
is considered essential

Succeed 2. Consider awakening the mother if

foetal and maternal conditions are
stable

Post-procedure plan

1. Further airway management plan
2. Treat airway oedema if suspected
3. Monitor for complications

4. If mother has been awakened,

proceed under central neuraxial
block or genral anaesthesia
following awake fibreoptic
intubation

5. Counselling and documentation

Fig. 17.14 AIDAA obstetric airway guidelines. (Reproduced with permission from AIDAA, India)

generated is inadequate, vision of the 7.
laryngeal inlet is distorted or inability

to negotiate the laryngoscope, SAD

or endotracheal tube to its optimal 8.
position [6].

Limiting the number of intubation

attempts to two before proceeding to

the next step.

SpO, of equal to or more than 95% is
a cut off for escalating airway inter-
ventions.

Airway alert card, which includes the
airway difficulty encountered, and
the subsequent management and out-
come should be handed over to the
patient and relatives.
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Step 1: This step emphasizes on recognition of dif-
ficult airway problem, “Call for help” and
attempt to reoxygenate with bag-mask ventila-
tion, the pressure limiting valve set at
<20 cmH,0 and “two-hand, two-person” tech-
nique. Oral and nasopharyngeal airways can be
used and cricoid pressure can be gradually
released to provide better ventilation. Good
ventilation enables the clinician to attempt
laryngoscopy for the second time by correcting
the position of the head and neck and use of
different sizes, blades, and bougies [39]. A vid-
eolaryngoscope is better used for the second
attempt as it also helps in rectifying the cricoid
pressure applied externally by the assistant
through direct visualization in the monitor.
Confirm intubation-using capnography. Failure
of two attempts of intubation results in “failed
intubation” and should proceed to Step 2.

Step 2: Two attempts of second-generation
SGAD placement are allowed by decreasing
the pressure on cricoid cartilage if required. If
successful and surgery is urgent, it can be pro-
ceeded with SGAD. Intubation through SGAD
under fiberoptic guidance is attempted follow-
ing delivery of the fetus if there is maternal
hemorrhage, imminent seizures, and high risk
for aspiration. If unsuccessful, then “failed
ventilation through supraglottic airway
device” is declared and proceed to Step 3. If
there is no emergency, awaken the mother and
plan for regional anesthesia technique or
awake fiberoptic intubation.

Step 3. Facemask ventilation is tried after a dose of
muscle relaxant along with other airway
adjuncts like nasopharyngeal/oropharyngeal
airway, which if fails is termed “complete ven-
tilation failure” subsequently proceed to Step 4.

Step 4. FONA is the only option with the aid of
expert assistance either in the form of surgical
cricothyroidotomy, wide-bore cannula crico-
thyroidotomy, or needle cricothyroidotomy.
Failure to secure the airway by FONA can
potentially lead to cardiac arrest.

Perimortem cesarean section attempted within
4 min of maternal cardiac arrest may enhance the
chances of fetal survival provided maternal chest

compressions and left lateral tilt is continued by
multiple teams and the fetus is >20 weeks of ges-
tational age [40].

If Step 3 and 4 are successful, consider con-
tinuing the surgery with the SAD in situ or wake
up the patient if it is not an emergency.

Post-procedure plan includes plan regarding
further airway management, treat airway edema
if present, monitor for complications. Consider
regional anesthesia or awake fiberoptic intuba-
tion if surgery is emergency and counseling and
documentation.

4.4 Airway Guidelines
for the Management

of Pediatric Difficult Airway

Due to the various anatomical and physiological
properties in children, hypoxia and hemody-
namic deterioration occurs at a faster rate when
compared to adults [41]. The reported incidence
of unexpected difficult airway is very low [42].
Laryngospasm is an important functional cause
of adverse airway event hence the rationale for
advocating the use of muscle relaxant in algo-
rithms is “cannot (mask) ventilate-paralyze!”
[43]. Early recognition of known risk factors and
proper preparation can prevent and reduce the
complications during airway management in
children [42]. The options during pediatric air-
way management are facemask, SAD or tracheal
tube for airway device and spontaneous or posi-
tive pressure ventilation. Availability of resources
such as appropriate gadgets, personnel, and mon-
itors is very essential.

4.4.1 Difficult Airway Society/
Association of Pediatric
Anesthetist’s (DAS/APA)
Guidelines

The guidelines were specifically developed for
specialists practicing pediatric airway manage-
ment in the age group of 1-8 years as shown in
Fig. 17.15. Extensive literature search, external
reviews, and placing the guidelines on the
Association of Pediatric Anesthetists (APA) [44]
website for critical acclaims were the methods
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APA

Difficult mask ventilation (MV) — during routine
induction of anaesthesaia in a child aged 1 to 8 years
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Step A Optimise head position

Give 100% oxygen

Check equipment

Call for help
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Consider:

* Adjusting chin lift/jaw thrust

« Inserting shoulder roll if<2 years
« Neutral head position if >2 years

Consider changing:
* Circuit
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« Connectors

« Adjusting cricoid pressure if used

«Ventilating using two person bag mask technique

If equipment failure is suspected, change to self-inflating bag and

Consider deepening anaesthesia
Use CPAP

isolate from anaesthetic machine promptly

Step B Insert oropharyngeal airway
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* Light anaesthesia
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« If relaxant given - intubate

* Laryngospasm
* Gastric distension — pass OG/NG tube J
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« Insert SAD (e.g. LMA™) — not > 3 attempts

« Consider nasopharyngeal airway
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« Consider paralysis

Fig.17.15 DAS/APA pediatric difficult mask ventilation guidelines during routine induction of anesthesia in children
between 1 and 8 years of age. (Reproduced with permission from Difficult Airway Society, UK)

for formulating this stepwise approach along
with RCoA in 2012. Greater emphasis is laid on
maintaining oxygenation throughout the proce-
dure so as to avoid hypoxemia induced bradycar-
dia and cardiac arrest.

Anticipated Difficult Airway in Pediatrics

The experience of the anesthesiologist in man-
aging difficult pediatric airway, the availability
of required gadgets, airway aids, and the bene-
fit/risk ratio of the proposed surgery in antici-
pated difficult airways determine the outcome.
The  Anesthesia Practice in  Children
Observational trial (APRICOT trial) of Europe
and Pediatric Difficult Airway Registry (PeDIR)

of USA found an increased incidence of diffi-
cult airway in infants and increased respiratory
events in children with more than three intuba-
tion attempts [45].

If mask ventilation is not possible, chin lift-
jaw thrust maneuver and use of airway aids like
oral/nasopharyngeal airways and SGAD should
be considered. Adequate depth of anesthesia
should be ensured. Two-hand ventilation and
continuous positive airway pressure may be
required and, laryngospasm should be ruled out.
Gastric distension should be relieved, suxame-
thonium may be considered depending on the
clinical situation [46].



17  Airway Management Guidelines: An Overview

Recommendations for difficult laryngoscopy
include repositioning of the head, change in
laryngoscope blades, change of person, proper
external laryngeal manipulation, neuromuscular
blockade, use of videolaryngoscopes [47], SAD
insertion, and oxygenation or two attempts of
intubation using fiberoptic scope through
SAD. Blind intubation through SAD is not rec-
ommended in children due to the risk of airway
trauma. Difficulty in laryngoscopy and SAD
insertion may call for nasal fiberoptic intubation
if expertise is available. Pierre Robin syndrome
warrants awake fiberoptic intubation in view of
severe upper airway obstruction and increased
risk of aspiration. Difficulty in laryngoscopy,
SAD insertion, and nasal fiberoptic scopy signals
for “can’t intubate, can’t oxygenate” situation
and mandates surgical airway (preferably surgical
tracheostomy in infants and small children, but
surgical cricothyroidotomy in older children)
using inhalational or intravenous anesthetic
agents. Consider waking up the patient if surgery
is not an emergency.

The newer approach to anticipated pediat-
ric difficult airway is as follows:

1. In children <10 kg, who represent a
major portion of difficult airway
cases should have supplemental oxy-
gen by nasal cannula, high flow nasal
oxygen, THRIVE [48], modified
nasal trumpet or SAD.

2. Direct laryngoscopy should be less
than two attempts and early transition
to advanced airway technique like
videolaryngoscopy or fiberoptic
scopy is recommended [49].

3. Videolaryngoscopes are found to be
more useful in managing difficult air-
ways [50].

4. Elective use of SAD in case of diffi-
cult ventilation or failed intubation,
and fiberoptic intubation through the
SAD is another option [50].
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5. Oxygenation is the only goal and
intubation is secondary.

6. If elective fiberoptic scopy is the only
option for endotracheal intubation
dexmedetomidine, ketamine,
propofol, and inhalational agent like
sevoflurane is useful for sedation.

7. Limit the number of tracheal intuba-
tion attempts to two.

8. Airway exchange catheters are a
helpful tool prior to extubation.

9. A systematic review by Koers found
no clear advantage between catheter-
over-needle, scalpel, or other surgical
techniques in the emergency pediatric
airway, with all being associated with
high complication rates [51].

10. Regular update and training with
advanced gadgets and techniques is
essential.

The Unanticipated Difficult Airway in
Pediatrics

Difficult mask ventilation can be either due to
equipment or patient factors. Patient factors are
due to dynamic airway obstruction, which can be
either supraglottic or infraglottic. Supraglottic
obstructions are the easiest to treat, whereas
laryngospasm can be relieved with continuous
positive airway pressure (CPAP). Gastric decom-
pression is the most effective and simpler means
of maintaining oxygenation. Fiberoptic scope is
ideal for placement of endotracheal tube through
the SAD under vision. After failed direct laryn-
goscopy, common options include the use of
videolaryngoscopy [52]. The subsequent man-
agement is shown in Fig. 17.16.

Number of direct laryngoscopy attempts
should be limited to four and intubation attempts
should be limited to three as multiple attempts
will cause airway edema and worsen the crisis.
Change of personnel, position, and equipment is
recommended after unsuccessful first attempt of
intubation along with external laryngeal manipu-
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.. . . - ] = ] \.
Unanticipated difficult tracheal intubation — during routine
induction of anaesthesia in a child aged 1 to 8 years B/
Pornt
. . Give 100% oxygen and
Difficult direct laryngoscopy - maintain anaesthesia Call for help
Step A Initial tracheal intubation plan when mask ventilation is satisfactory Ensure: O i ia, CPAP, of gastric distension with OG/NG tube

|

Direct laryngoscopy - not > 4 attempts Verify ETT position
Check: « Capnography
* Neck flexion and head extension f 1 *Visual if possible
" Succeed Tracheal intubation
« Laryngoscopy technique | J « Ausculaton
« External laryngeal manipulation - remove or adjust If ETT too small consider using
*Vocal cords open and immobile (adequate paralysis) throat pack and tie to ETT
If poor view - consider bougie, straight blade laryngoscope* and/ or smaller ETT If in doubt, take ETT out

{

[Fai\ed intubation with good oxygenation j

Step B Secondary tracheal intubation plan Call for help again if not arrived

« Insert SAD (e.g. LMA™) - not > 3 attempts « Consider modifying anaesthesia and surgery plan
S « Assess safety of pmceedmg with surgery using a

« Oxygenate and ventilate ucceed SAD (e.g. LMA™)

« Consider increasing size of SAD (e.g. LMA™) once if ventilation

inadequate

Postpone surgery
wake up patient

Proceed with surgery
(Failed oxygenation e.g. SpO, <90% with FIO,,, 1@
« Consider 1 attempt « Verify intubation, leave
at FOI via SAD SAD (e.g.LMA™) in place Succeed
(e.g.LMA™) and proceed with surgery
« Convert to face mask ' “\

« Optimise head position ( Failed intubation via SAD (e.g. LMA™) ) Postpone surgery
« Oxygenate and ventilate Succeed\ wake up patient
« Veniilate using two person bag mask techniqus, fr—

CPAP and oro/nasopharyngeal airway

* Manage gastric distension with OG/NG tube —( Failed ventilation and oxygenanon\
« Reverse non-depolarisating relaxant W, J

| Following intubation attempts, consider « Trauma to the airway * Extubation in a controlled setting “Consider using indirect larygoscope if experienced in their use SAD = supraglottic airway device

Fig. 17.16 DAS/APA unanticipated pediatric difficult intubation guidelines for a child aged 1-8 years. (Reproduced
with permission from Difficult Airway Society, UK)

Go to scenario cannot intubate

cannot ventilate (CICV)

lation (ELM), muscle paralyses, use of advanced 4.4.2 AIDAA Pediatric Airway

airway gadgets like videolaryngoscopes and intu- Guidelines for Children
bation aids like bougies and stylets. Two attempts Between 1 and 12 Years
atinsertion of SAD at the earliest to maintain oxy- (Fig. 17.18)

genation is vital at this stage. If unsuccessful,
awakening the child with reversal of neuromuscu-
lar blockade is ideal for non-emergent surgeries.

Cannot intubate, cannot ventilate situation and Key features of AIDAA pediatric guide-
subsequent management in pediatrics is shown in lines are as follows:
Fig. 17.17. 1. Call for help with the first sign of dif-
Surgical tracheostomy by experienced person- ficult airway, continue nasal apneic
nel is the only option to secure the airway and oxygen throughout the procedure to
restore oxygenation in complete failure of oxy- maintain SpO, >95%.
genation. Needle cricothyroidotomy, if tried ini- 2. Laryngoscopy: Not >2 attempts, third
tially has to be replaced by tracheostomy within only by anesthesiologist experienced
40 min. Cannula with a diameter > 4 mm should in pediatric airway management.

not be used in children <8 years of age [53].
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Call for help

Cannot intubate and cannot ventilate (CICV) in a
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2t APA

Failed intubation
inadequate ventilation

Give 100% oxygen

. FiOz 1.0

« Optimise head position and chin lift/jaw thrust

« Insert oropharyngeal airway or SAD (e.g. LMA™)
« Ventilating using two person bag mask technique
* Manage gastric distension with an OG/NG tube

Step B Attempt wake up if maintaining SpO, >80%

full reversal )
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used, consider

E’vepare for rescue techniques in case child deteriorates £+ Extend the neck (shoulder ol)

tablise larynx with non-dominant hand

\ccess the cricoithyroidotomy membrane
with a dedicated 14/16 gauge cannula

Step C Airway rescue techniques for CICV (SpO, <80% and
falling) and/or heart decreasing

im in a caudad direction

Call for help again if not arrived H
£+ Confirm position by alr aspiration using

s B !
Consider: :
* Surgical tracheostomy
* Rigid bronchoscopy + ventilate /jet

ventilation (pressure limited)

\

asyringe with saline
£« Connect to either:

ENT available

« adjustable pressure limiting
device, set to lowest delivery

pressure

Call for specialist

[— e = + 4Bar O, source with a flowmeter
Continue jet ventilation set to lowest 1 2

ENT assistance )
Succeed delivery pressure until wake up or (matehflow Vmin o enle's age)
definitive airway established ! and ¥ connector
Percutaneous cannula \, J | < Cautiousy ncrease fiion pressureiow
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ENT not available cricothyroidotomy / '

0
0 0

transtracheal jet ventilation | Waitfor full inflation

(pressure limited) © *Maintain uper airway patency to aid

* Perform surgical Cricothyroidotomy /
transtracheal and insertion of ETT / i expiation
Fail tracheostomy tube* i
* Consider passive O, insuffiation :
while preparing i

SAl praglottic airway devi

Fig.17.17 DAS/APA guidelines for pediatric cannot intubate, cannot ventilate situation. (Reproduced with permission
from Difficult Airway Society, UK)

“Note: Cricothyroidotomy techniques can have serious complications and training is required -

only use in life-threatening situations and convert to a definitive airway as soon as possible

Analyze the problem in between
attempts. Second attempt should

4. Change in type or size of SAD and
personnel is recommended for the

include change in position, technique,
ELM, videolaryngoscope, and intu-
bation attempts. Videolaryngoscope
is recommended when there is failure
of direct laryngoscopy in the first
attempt.

If Cormack-Lehane grading is three
or more abandon the procedure unless
expert help is available. If intubation
is unsuccessful in two attempts, insert
a SAD for oxygenation and mean-
while plan the next alternative as to
retain the SAD, to pass the endotra-
cheal tube through SAD, wake up the
child or proceed with FONA.

second attempt of SAD insertion
[54]. If two attempts of SAD inser-
tion fail, consider neuromuscular
paralysis and mask ventilation with a
oropharyngeal/nasopharyngeal  air-
way in place.

Decompress the stomach and con-
sider waking up the child with rever-
sal of neuromuscular blockade if
rocuronium was used.

If mask ventilation is difficult, then
reconsider adequate depth of anesthe-
sia and neuromuscular blockade.
Neutral position of head and shoulder
roll for children <6 months is ideal
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and lateral position is ideal for chil-
dren with adenotonsillar hypertrophy
or in whom mask ventilation is diffi-
cult in supine position [53].

7. Change to two-person bag-mask ven-
tilation especially in obese, syn-
dromic or babies with micrognathia.

8. Emergency surgical airway is indi-
cated in complete ventilation failure
but has to be performed before desat-
uration. Surgical tracheostomy is
considered ideal for eFONA in chil-
dren <8 years of age [55], other
options being transtracheal needle
puncture (<5 years) or needle crico-
thyroidotomy (5—-12 years) followed
by immediate tracheostomy (<40 min
to prevent dangerous hypercarbia).
Surgical cricothyroidotomy is not
recommended in children <12 years
of age. Oxygenation should be con-
tinued through pressure regulated jet
ventilation device; provided upper
airway patency is maintained and
adequate time is provided for expira-
tion.

Post-procedure complications like airway
edema have to be monitored and treated. Verbal
communication along with proper documenta-
tion of the difficulty in securing the airway is
mandatory.

4.5 Airway Guidelines
for Critically Il Patients
NAP4 report of the Royal College of

Anesthesiologist and Difficult Airway Society
found >60% of airway complications in the ICU
lead to brain damage or death when compared to
only 14% in the operating room [56]. The factors
contributing to the difficult airway management
scenario in critically ill patients can be observed
in the intensive care unit (ICU), emergency ward
(ED), wards or any other peripheries of the hospi-
tal [57]. Following the intubation bundle reduces
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the significant number of complications in the
perintubation period [58].

Human factors are largely responsible for
effective management of airway in critically ill
patients, reduction of cognitive overload to
improve decision-making, performance, commu-
nication skill, and leadership quality to maintain
situation awareness is important [59]. Operation
of complex devices and equipment can be an
additional burden on the operator [60].
Capnography is essential to confirm placement of
endotracheal tube, to monitor adequacy of venti-
lation, as an indirect estimation of cardiac output
and adequacy of cardiac resuscitation. As per
NAP4 report, absence of capnography was
related to 70% of ICU related deaths [56].

Adequate fluid resuscitation, choice of anes-
thetic drugs for intubation, proper preoxygen-
ation, vasopressor or inotrope therapy [61] are
essential to maintain hemodynamic stability.
Bradycardia can be related to hypoxemia or vagal
reflexes. Avoid positive pressure ventilation with
high PEEP and high respiratory rate.

Based on the anatomical and physiological
condition, myocardial depressants such as
thiopental, propofol, and benzodiazepines should
be used with caution. Ketamine and etomidate
are better opted along with suxamethonium or
rocuronium as muscle relaxants. Patients in ICU
are expected to have delayed gut motility due to
the physiologic alterations, which increases the
risk of aspiration. Therefore, RSI may be pre-
ferred to prevent aspiration.

Frequent change in position like proning may
require careful handling, inadequately sedated
patient can have dislodgement or self-extubation
of the ETT and regular checking of the tube for
patency (blockage due to secretions and blood) is
essential.

Ten components of intubation bundle in ICU are [58]:

Neuromuscular blockade
for intubation

2 operators

Fluid loading with Capnography to confirm

500 mL saline placement of endotracheal
tube

Sedation Vasopressors to treat post
intubation hypotension

Preoxygenation Long term sedation

Rapid sequence
induction and intubation

Lung protection strategies
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4,5.1 DAS Airway Guidelines
for Critically Ill Adults
The DAS along with representation from

Intensive Care Society (ICS), Faculty of Intensive
Care Medicine (FICM), and Royal College of
Anesthetists (RCoA) derived a common protocol
incorporating the vortex approach [57] which
was published in November 2017.

Key features of these guidelines are:

1. Emphasis on human factors like com-
pletion of pre-induction checklist [62].

2. Incorporation of the vortex approach
into the algorithm.

3. It reiterates the change in techniques
and gadgets with each attempt up to a
maximum of three times and the fourth
attempt by an expert (not necessarily a
senior) with each device [11].

4. Positive pressure ventilation or man-
ual ventilation as pre or peroxygen-
ation rather than nasal cannula.

5. Early use of videolaryngoscope rec-
ognizing the difficulty or failure in
airway management and transition to
the next step in <2 min.

6. The minimum time for effective dif-
ficult airway management from the
beginning of the algorithm to FONA
should be less than 15 min.

Important steps in the guidelines for critically
ill patients are classified as Plan A, Plan B/C, and
Plan D as shown in Fig. 17.19.

Plan A: Initial attempts of endotracheal
intubation.

Preintubation planning requires a team
leader to designate specific roles for each mem-
ber, prepare the required drugs, gadgets, and
plan the technique. Sniffing or ramped up posi-
tion may be considered depending on the
patient’s condition. Oxygen saturation, capnog-
raphy, blood pressure, heart rate, electrocardio-
gram (ECG), and capnogram are useful in

S. M. Shetty and N. Ashwini

guiding the success. Oxygenation is maintained
by preoxygenation and peroxygenation tech-
niques. Preoxygenation is by using a tight-fit-
ting face mask with 10-15 L/min oxygen for
3 min [63], to maintain an FeO, > 85% is essen-
tial. Continuous positive airway pressure
(CPAP) of 5-10 cmH,0 or non-invasive venti-
lation (NIV) may be useful to reduce absorp-
tion atelectasis. High frequency nasal oxygen
(HFNO) at flows of 30-70 L/min can be used
for pre or peroxygenation prolonging the safe
apnea time [64]. Delayed sequence induction,
i.e., administration of small doses of ketamine
can be wused in agitated patients [65].
Peroxygenation techniques include nasal oxy-
gen at 15 L/min or HFNO during attempts of
intubation [66]. Face mask ventilation with
CPAP may prolong safe apnea time, and release
of cricoid pressure may be necessary if face
mask ventilation is ineffective. Prevention of
aspiration is by discontinuation of oral feeds,
suctioning out gastric contents and modified
rapid sequence induction [67].

Induction drugs are used depending on the
hemodynamic status either ketamine or co-
induction with various rapidly acting opioids and
neuromuscular blockers like rocuronium or suxa-
methonium is used. Limit the number of laryngos-
copy attempts to three. Optimize the position,
preoxygenate the patient, adequately sedate, and
paralyze for securing the airway faster. The first
failed attempt should signal the team of difficult air-
way and senior help should be sought. After three
attempts of failed intubation Plan B/C should be
initiated. An expert only handles the fourth attempt.

Videolaryngoscopy should be an option for
intubations in critically ill patients and it is the
first choice if difficult airway is predicted
(MACOCHA score > 3) [68] or if laryngeal view
is very poor. Capnography is mandatory to con-
firmation of tube placement, absent waves are
indicative of tube obstruction, bronchospasm,
pulmonary edema or misplacement of the tube.
The incidence of failed intubation in critically ill
patients are 10-30% [69].

Plan B/C: rescue oxygenation using SAD or
facemask after failed intubation.
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There is no distinction in the present guidelines
between Plan B and C in clinical practice due to
the emergency need for oxygenation alternating
with facemask and SAD. This is the significance
of incorporating the Vortex approach into the algo-
rithm [11]. Reoxygenation using a second-genera-
tion SAD that enables oxygenation, protects
against aspiration and acts a conduit for intubation
using fiberoptic bronchoscope. Cricoid pressure
may be removed prior to SAD placement [70].
Successful oxygenation in between attempts pro-
vides time to “stop, think, and communicate.” A
maximum of three attempts with the change in
size, type, technique, and operator is recom-
mended. Once oxygenation is successful, the
options are: (1) wait for the expert to arrive, (2)
single attempt of fiberoptic intubation through the
SAD, and (3) proceed to FONA. Expert arrival
during the process of reoxygenation will further
provide an opportunity for one more expert attempt
of SAD insertion and facemask ventilation.

Optimal head and body position, nasal or oral
airway adjuncts, and two-person technique along
with neuromuscular blockade [71] may be
required for successful facemask ventilation. If
oxygenation is possible the options are the same
as above, if unsuccessful, FONA is the only
option and followed as shown in Fig. 17.20.

Waking up the patient is usually not an
option in critically ill. If all other methods
are unsuccessful, FONA is the only option.

Plan D: Emergency FONA is the only option
to prevent further deterioration.

Transition to FONA—Explicit declaration of
CICO is essential without any specific desatura-
tion threshold for transition to FONA, but con-
firm other remediable factors are ruled out prior
to FONA. For example, (1) Airway obstruction
caused by laryngeal or bronchospasm, excessive
cricoid pressure, foreign body, secretion/blood
equipment failure like blocked filter, (2) poor
mask seal, (3) cardiac arrest.

Priming to FONA—One failed intubation
attempt should warrant the need for FONA set at
the bedside, one attempt of failure to oxygenate
through SAD or facemask should result in open-
ing of the FONA set. Scalpel bougie tube crico-
thyroidotomy is the preferred approach that is
easier and faster [1].

Failed FONA—Surgical/percutaneous trache-
ostomy should be considered early before cardiac
arrest ensues [72].

Management following FONA—Confirm
placement of the tube using capnogram, chest
X-ray, ultrasound, and fiberoptic guidance. After
stabilization, conversion to tracheostomy is
required [73].

Anticipated Difficult Airway in ICU

In the ICU when difficulty in securing the airway
is anticipated along with inadequate patient co-
operation and urgency, the use of induction
agents and neuromuscular blockade followed by
endotracheal intubation is the ultimate option
[15]. This procedure demands for a double set up,
i.e. one clinician attempts endotracheal intuba-
tion and if unsuccessful, the other clinician
immediately secures the airway by surgical
access [15]. Awake videolaryngoscopy by a
skilled operator has become the recent method of
securing the airway in critically ill patients [74].
However, care should be taken to prevent hypoxia
by proper positioning, minimal sedation, and per-
oxygenation techniques using HFNO [75].
Complete airway obstruction can occur due to
over-sedation, laryngospasm, laryngeal edema,
bleeding, and aspiration [76].

Extubation in the ICU

DAS extubation guidelines are applied to extuba-
tion in the ICU with a modification in the recent
narrative [77]. Prolonged intubation may render
the airway edematous and following extubation,
subsequent reintubation if required may be
difficult.

Unplanned extubation—the current algorithm
is appropriate for patients without a difficult air-
way, but identification of cases of difficult airway



17  Airway Management Guidelines: An Overview 273

Can’t Intubate, Can’t Oxygenate (CICO)
in critically ill adults

C RCCA

Intensive Care Medicine

CALL FOR HELP

Declare “Can’t Intubate, Can’t Oxygention”

Plan D: Front of Neck Airway: FONA

Extend neck
Ensure neuromuscular blockade
Continue rescue oxygenation
Exclude oxygen failure and blockade circuit

Scalpel cricothyroidotomy

Equipment: 1. Scalpel (wide blade e.g. number 10 or 20
2. Bougie (< 14 French gauge)
3. Tube (cuffed 5.0-6.0mm ID)

Laryngeal handshake to identify cricothyroid membrane

Palpable cricothyroid membrane Trained expert only

Other FONA techniques
Non-scalpel cricothyroidotomy
Percutaneous tracheostomy
Surgical trachestomy

Transverse stab incision through cricothyroid membrane
Turn blade through 90° (sharp edge towards the feet)

Slide couldé tip of bougie along blade into trachea

Railroad lubricated cuffed tube into trachea

Inflate cuff, ventilate and confirm position with capnography
Secure lube

Impalpable cricothyroid membrane

Make a large midline vertical incision

Blunt dissection with fingers to separate tissues

Identify and stabilise the larynx

proceed with technique for palpable cricothyroid membrane as above

Post-FONA Care and follow up
* Tracheal suction

* Recruitment manoeuvre (if haemodynamically stable)
* Chest X-ray

* Monitor for complications

* Surgical review of FONA site

* Agree airway plan with senior clinicians

* Document and complete airway alert

This flowchart forms part of the DAS, ICS, FICM, RCoA guideline for tracheal intubation in critically ill adults and should be used in conjunction with the text.

Fig. 17.20 DAS airway guidelines for CICO in critically ill adults. (Reproduced with permission from Difficult

Airway Society, UK)

and suitable technique of securing the airway has
to be planned in advance [78].

Planned extubation—extubation should be
considered as a trial with the possibility of diffi-
cult reintubation [77]. All planned extubations
have to be performed in the daytime preferably
with an airway exchange catheter in situ that
forms a conduit for reintubation [15].

4.5.2 AIDAA Guidelines for Airway
Management in Critically Il
Adults

Specific considerations emphasized in the

AIDAA guidelines [7] are presence of two air-

way operators, one as an expert in airway man-

agement and another for supervision [79]. Call

for help at the first sign of difficulty in airway



274

S. M. Shetty and N. Ashwini

management is recommended. Additional help is
again summoned at the failure of rescue face-
mask ventilation and when cricothyroidotomy is
planned. This algorithm is shown in Fig. 17.21.

Stepwise approach of AIDAA for airway
management in ICU is preoxygenation and
induction, laryngoscopy and tracheal intubation,
SGAD to maintain oxygenation, declaration of
complete ventilation failure, and emergency front
of neck access.

Preoxygenation and peroxygenation with non-
invasive positive pressure ventilation (NIPPV),
high flow nasal cannula (HFNC) with flow rates
of 60 L/min, and apneic oxygenation using nasal
cannula at 15 L/min may decrease the incidence
of desaturation [64, 80].

Successful mask ventilation allows for intuba-
tion using direct or videolaryngoscope. A maxi-
mum of two attempts of intubation and a third
attempt is made only if the SpO, > 95% with
mask ventilation in between attempts, change in
position and device, use of bougies, release of cri-
coid pressure, and adequate depth of anesthesia.

If two attempts of intubation or mask ventila-
tion fail o, two attempts of second-generation
SAD insertion is recommended provided the
SpO, > 95%. Continue adequate depth of anes-
thesia and nasal oxygen throughout the proce-
dure and mask ventilate in between the two
attempts, second attempt being done with a dif-
ferent type or size of SAD. If rescue SAD venti-
lation is successful, proceed with percutaneous or
surgical tracheostomy. Intubation through the
SAD is done by an expert and under fiberoptic
guidance.

If oxygenation through SAD fails, nasal oxy-
gen continued, adequate depth of anesthesia, and
muscle relaxation are ensured. If attempt for
mask ventilation is successful, proceed with sur-
gical or percutaneous tracheostomy, if unsuc-
cessful, declare complete ventilation failure and
call for help immediately.

Step 5. Emergency FONA.

Emergency needle or surgical cricothyroidot-
omy has to be done to provide oxygen in case of
complete ventilation failure. Ventilate either
using jet ventilation or through an ETT until tra-
cheostomy is performed.

4.6 Extubation Guidelines

Extubation is defined as purposeful removal of
the tracheal tube and transition from an estab-
lished airway to normal natural airway [81].
Extubation failure is defined as the inability of
the patient to maintain a patent airway with effec-
tive spontaneous ventilation after purposeful
removal of the previously placed endotracheal
tube within a specified time [82]. Maintenance of
oxygenation in the post-extubation period using
THRIVE [83], HENC, and nasal cannula is an
important part of patient care in the critical care
setting [84].

4.6.1 DAS Extubation Guidelines

DAS published specific guidelines for extubation
of difficult airway in 2012 [20] as shown in
Fig. 17.22. Approach involves four steps: plan,
prepare, perform, and post-extubation care.

Plan- categorizes airway into “low risk” which
implies a normal airway which remains so at
extubation and “at risk” which is potentially
complicated, with pre-existing difficulty, peri-
operative airway deterioration and restricted
access based on the preoperative assessment [85].
Contribution of physiological factors to extuba-
tion such as hemodynamic instability, neuromus-
cular impairment, poor respiratory function, etc.
are also emphasized.

Preparation—includes optimization, assess-
ment, and clearing of airway and lastly, plan for
reintubation if needed.

Optimizing the airway before extubation is the
goal. Reassessment of the airway is an important
step prior to extubation and for preparation of res-
cue plan if reintubation is required. The presence
of blood clots, edema, foreign bodies, and airway
distortion following surgery should alert the oper-
ator for at risk airway. The patency of the larynx
and lower airway also has to be checked. Gastric
decompression enables better ventilation. Since
extubation is an elective procedure, it should be
carried out in a controlled manner with the same
standards of monitoring, equipment and assis-
tance that is available at intubation.

Perform—Oxygen stores are maximized by
preoxygenating prior to extubation. Patient
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AIDAA 2016 Guidelines for
Tracheal Intubation in the Intensive Care Unit

of anaesthesia

* Two persons (one experienced)
* Optimise preoxygenation with one of the following:
- Noninvasive ventilation with 100% O, pressure support of 5-15 ¢cm H,O with PEEP of 5 cm H,O for 3 min
(nasal cannula with O, flow at 15 L/min)
- HFNC O, therapy
* Induction — Etomidate or ketamine with succinylcholine (if not contraindicated) or Rocuronium
* Use cricoid pressure
« IPPV with bag-valve mask with reservoir bag (use external PEEP valve set to 5-10 cm H,0 if available) / IPPV with PEEP using
the ventilator

C Face mask ventilation unsuccessful ) C Face mask ventilation successful )

STEP 2: Laryngoscopy and tracheal intubation

* Containue nasal oxygen using O, flow at 15 L/min OR HFNC O,
" « Direct/ Video laryngoscopy X
j::g‘let * Maximum two attempts (repeats attempts only if SpO, > 95%) Succeed Confirm tracheal
= P * Mask ventilation between attempts — intubation using
tracheal « Optimise position, use external larygenal manipulation, capnography
C Tl release cricoid pressure, use bougie/stylet if required
A only if « Consider changing device/ technique/ operator
between attempts
o,
t SpO,, 295%) | | , Maintain depth of anaesthesia
F l Failed Intubation l
(0]
R STEP 3: Insert SAD to maintain oxyenation Consid f the followi
onside one of the following

« Continue nasal oxygen using O, flow at 15 L/min OR HNC O, Options:

* Preferably use second generation SAD Succeed | 1. Percutaneous or

* Remove cricoid pressure during insertion — surgical tracheostomy

* Maximum two attempts (only if SpO, > 95%) 2. Intubate through the SAD using

» Mask ventilation between attempts a FOB only, provided expertise

 Consider changing size or type of SAD is available

* Maintain depth of anaesthesia

Failed Ventilation
through SAD

STEP 4: Rescue face mask ventilation

Succeed .
* Continue nasal oxygen using O, flow at 15 L/min OR HFNC O, 5 Surgical or Percutaneous
* Ensure neuromuscular blockade tracheostomy

* Final attempt at face mask ventilation using optimal technique and adjuncts

Complete Ventilation CALL FOR
Failure ADDITIONAL HELP

STEP 5: Emergency cricothyroidotomy

* Continue nasal oxygen using O, flow at 15 L/min and
efforts at rescue face mask ventilation Succeed
 Perform one of the following techniques >
4 Surgical cricothyroidotomy
AWide bore cannula cricothyroidotomy
“Needle cricdothyroidotomy (use pressure regulated jet ventilation
and attempt to keep the upper airway patent)

Convert to a tracheostomy
at the earliest

Post-procedure plan

This flow chart should be used in conjunction with the text 1. Further airway management plan
2. Treat airway oedema if suspected

FOB = Fibreoptic bronchoscope PEEP = Positive end-expiratory pressure . .
HFNC = High flow nasal cannula SAD = Supraglottic airway device 3. Monitor f?" complications :
IPPV = Intermittent positive pressure ventilation SpO, = Oxygen saturation 4. Counselling and documentation
0, = Oxygen

2

Fig. 17.21 AIDAA guidelines for airway management in critically ill adults. (Reproduced with permission from
AIDAA, India)
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DAS Extubation Guidelines: Basic algorithm

)

Step 1
Plan extubation

Assess airway and general risk factors

Airway risk factors
Known difficult airway
Airway deterioration (trauma,
cedoma or bleeding
Restricted airway access

General risk factors
Cardiovascular

Respiratory

Neurological

Metabolic

obesity / OSA Special surgical requirements
Aspiration risk Special medical conditions
.
Step p Prepare Optimise patient factors: Optimise other factors
Cardiovascular Location
Prepare for Assess airway and general risk factors Respiratory Skilled help / assistance
extubation Metabolic/ temperature Monitoring
. . Neuromuscular Equipment
l Risk Stratify ¢ §
Low risk ‘At risk’
Fasted Ability to oxygenation uncertain
Uncomplicated airway Reintubation potentially difficult
No general risk factors and/or general risk factors present
Step 3
Perform Low risk algorithm ‘At risk’ algorithm
extubation
Step 4 Safe transfer Analysis
A Handover / communication Staffing
Postextubation ‘ Recovery or HDU / ICU ’ 0, and airway management Equipment

care

Observation and monitoring Documentation

SR o
D) 9
0

@ Difficult Airway Society Extubation Algorithm 2011

General medical and surgical management

Fig. 17.22 DAS extubation guidelines. (Reproduced with permission from Difficult Airway Society, UK)

position has to be optimized as per the require-
ment; obese patients may have the mechanical
advantage in head up position. Suctioning of the
oropharynx has to be carried out in a slightly
deeper plane of anesthesia, under vision to pre-
vent inadvertent trauma to the soft tissues.
Alveolar recruitment maneuver like sustained
positive end expiratory pressure may temporar-
ily reverse atelectasis. Awake extubation is safer
due to the return of airway reflexes, tone, and
respiratory drive, especially in “at risk” airway
category patients. Deep extubation has the
advantage of decreasing the incidence of cough-
ing, bucking and the adverse hemodynamic
events. Pharmacological agents that reduce the
pharyngeal stimulation are ultra-short acting
opioids, lidocaine, ketamine, clonidine, and
B-blockers [86]. However, upper airway obstruc-
tion can be a major complication of deep extu-
bation. Bailey’s maneuver is replacement of
SAD with endotracheal tube under deep anes-

thesia prior to reversal of neuromuscular block-
ade [87], that can be dangerous in patients in
whom reintubation is difficult or risk of aspira-
tion is high. Use of airway exchange catheter
during difficult extubation and retaining it in the
postoperative period for at least 2 h can serve as
a guide to reintubate the trachea or to oxygenate
the lungs [20, 88]. Elective surgical tracheos-
tomy is considered when airway patency is
compromised for a considerable period of time
due to pre-existing problems, the nature of sur-
gery, extent of tumor, swelling, edema or bleed-
ing. Postpone extubation if the threat of airway
compromise is very severe. A written emer-
gency reintubation plan should be documented
when the patient is transferred to critical care
unit as per the NAP4 [56].

Post  extubation care,
follow-up.

Oxygen support, good communication and
staffing, monitoring for warning signs, easy

recovery, and
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availability of difficult airway trolley, and ade-
quate analgesia are the basic requirements for
safety of the extubated patient [89]. For “at risk”
patients nursing in the upright posture, adminis-
tration of high flow humidified oxygen, nasopha-
ryngeal airway insertion and CPAP for patients
with obstructive sleep apnea (OSA) are the addi-
tional requirements. Documentations and airway
management recommendations in the form of
DAS alert forms will reduce complications in the
future [90]. The DAS extubation low risk and at
risk guidelines are shown in Figs. 17.23 and
17.24 respectively.

4.6.2 AIDAA Guidelines

for Extubation
Extubation strategies are planned depending on
the preintubation condition of the patient like
neuromuscular, respiratory or cardiovascular
compromise, anticipated or preintubation airway
concerns, perioperative complications that can

compromise the airway in the postextubation
period [8]. The guidelines are shown in Fig. 17.25.

Limb 1—Hemodynamic responses are sup-
pressed by pharmacological attenuation [91]
with topical lidocaine 10%, intravenous lido-
caine 1 mg/kg over 2 min, B-blockers (esmolol
1.5 mg/kg, 2-5 min before extubation), fen-
tanyl 0.5-1 pg/kg, dexmedetomidine 0.75 pg/
kg 15 min prior to extubation. Bailey’s maneu-
ver done by an expert is beneficial during deep
extubation [87].

Limb 2—Extubation in difficult airway and the 4
Ds where difficult intubation cases are prone
for difficult extubation are given priorities.
Preexisting diseases such as OSA, obesity,
rheumatoid arthritis, few airway surgical pro-
cedures, delayed recovery, and depressed con-
sciousness are causes of extubation failure
[14, 92]. Lung recruitment, preoxygenation
with 100% oxygen followed by extubation

DAS Extubation Guidelines: Low risk algorithm

Plan
Assess airway and general risk factors

Step 1
Plan extubation

Prepare
Prepare for Assess airway and general risk factors

Step 2 ‘
extubation

| |
Select deep or awake extubation

Step 3
Perform
extubation

Deep Extubation

|
Advanced technique
Experience essential
vigilance untill fully awake

Awake Intubation

Low risk factors
Failed

Uncomplicated airway
No General risk factors

Optimise patient factors
Cardiovascular

Respiratory

Metabolic/ temperature
Neuromuscular

: Optimise other factors
¢ Location

¢ Skilled help / assistance

$ Monitoring

Equipment

s
Perform Awake Extubation
Preoxygenation with 100% oxygen
Suction as appropriate
insert a bite block (e.g. rolled gauzo)

Position the patient appropriately

Antogonise neuromuscular blockade

Establish regular breathing

Ensure adequate spantaneous ventilation

Wait until awake (eye opening/obeying commands)
Apply positive pressure, defalte the cuff & remove tube
provide 100% oxygen

Check airway patiency and adequacy of breathing
Continue oxygen supplementation

Safe transfer : Analysis

Step 4

Postextubation
care

: Staffing
O, and airway management : Equipment
Observation and monitoring * Documentation

] Handover / communication

General medical and surgical management

SR

The technique described for awake extubation is a suggested approach
practice may vary in wxperienced hands.

@ Airway Society Extubation Algorithm 2011

Fig. 17.23 DAS “low risk” algorithm for extubation. (Reproduced with permission from Difficult Airway Society,

UK)
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DAS Extubation Guidelines: ‘At risk’ algorithm

‘At risk’ extubation
Step 1 X Plan Ability to oxygention uncertain
Plan extubation Assess airway and general risk factors Reintubation potentially difficult
and/or general risk factors present
Optimise patient factors Optimise other factors
Step 2 . Prepare X Cardiovascular Location X
Prepare for Assess airway and general risk factors Raspiraiony ¢ Skilled help / assistance
i Metabolic/ temperature ¢ Monitoring
extubation Neuromuscular Equipment
Step 3
Perform
extubation
Advanced Techniques
Awake 1. Laryngal mask exchange Postpone Tracheostomy
: 2. Remifentail technique extubation
extubation 3. Airway Exchange Catheter
Step 4 l l l $
Postextubation ( Recovery / HDU / ICU )
care
Safe transfer Analysis
Handover / communication Staffing
| *Advanced techniques: require training experience | O, and airway management Equipment
Observation and monitoring Documentation

oIk,

w Difficult Airway Society Extubation Algorithm 2011

General medical and surgical management

Fig. 17.24 DAS *“at risk” algorithm for difficult extubation. (Reproduced with permission from Difficult Airway

Society, UK)

over AEC/fiberoptic bronchoscope are other
recommendations [14].

Limb 3—Another important component to be
taken into account during extubation are 3Ss
[92] as shown in Fig. 17.25. Perform a quanti-
tative leak test prior to extubation to check for
edema or collapsibility, which is significant if
the difference between inflated and deflated
exhaled tidal volumes is <10-25% or 100-
130 mL [93]. If leak is present, extubation is
planned in a controlled environment over an
airway exchange catheter (AEC)/fiberoptic
scope. If there is no leak, extubation is delayed.
Ventilator support, administration of steroids
(IV hydrocortisone 100 mg three times a day),
nebulized adrenaline (I mg epinephrine in
5 mL normal saline), and head up position
may be required to reduce the edema [94].
Tracheostomy may be considered for airway
obstruction due to inherent airway pathology
or surgical intervention.

4.7  Airway Guidelines
for Managing COVID-19
Patients
Airway interventions in severe respiratory

syndrome-corona virus-2 (SARS-CoV-2) are
required for tracheal intubation and establish
controlled ventilation. All the airway procedures
generate aerosols that can be quite dangerous to
the health care worker attending to that patient.
Emergency intubation of COVID-19 patients
should be avoided as far as possible and an expert
in airway management should carry out all air-
way interventions [95].

Minimize aerosol generating procedures and
patients requiring oxygen flows greater than 6 L/
min should be cared in a negative pressure room
[96]. Avoid manual bag-mask ventilation and the
use of tight fitting noninvasive ventilation (NIV)
mask is recommended for preoxygenation.
Switch off the ventilator between preoxygenation
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AIDAA 2016 Guidelines for

the Management of Anticipated Difficult Extubation

e N
Normal airway 4Ds . 3 Ss .
Patient condition Difficult mask ventilation Surgical cause for airway compromise**
requires Difficult intubation/reintubation Suspected airway oedema
suppression of Delayed recovery Suspected airway collapse
haemodynamic Difficulty because of pre-existing disease
responses during
extubation | |

( Keep difficult airway cart ready during extubation )

S T S l

Awake Patient fully awake and ( Consider leak test on ventilator (VTe) )

extubation obeying commands l l

with ~ o

pharmacological ( Leak present ) (Leak absent/equivocal)

attenuation

e N
Recruitment of lung
Deep . . .
extubation if not contraindicated. Delay extubation
with SAD exchange®; 0O, supplementation t_le:_stoperstivem_
remove S_AD ) through ETT during ven ;;;ﬁ?aﬁgo[;?y 0

when patient is extubation. and consider steroids

fully awake Extubate over AEC/FOB.

N, N J | |

Lung recruitment if not contraindicated & 100% O,

T
Extubate
over
AEC/FOB
in
OT/ICU/HDU

fyoen After AEC/FOB removal,
continue oxygen
supplementation
Consider CPAP/HFNC O,

In suspected airway
collapse, attempt
to extubate under
deep inhalational
anaesthesia with
patient breathing

spontaneously
over AEC/FOB in OT

~

supplementation

( Airway obstruction persists )

This flow chart should be used in conjunction with the text

* Exchange should be performed only if the patient did not have difficult mask
ventilation, difficult intubation and is not a case of full stomach (obese, pregnant,
recent ingestion of food or raised intra-abdominal pressure)

** Suspected nerve damage/structural damage to airway

AEC = Airway exchange catheter

CPAP = Continuous positive airway pressure

ETT = Endotracheal tube

FOB = Fibreoptic bronchoscope

HDU = High dependency unit

Reintubate

Tracheostomy

HFNC = High flow nasal cannula Post- procedure plan

ICU = Intensive care unit . "

0, = Oxygen 1.Trea§ airway oedema |_f su_spected
OT = Operation theatre 2. Monitor for any complications
SAD = Supraglottic airway device 3. Counseling and documentation

VTe = Expired tidal volume

Fig. 17.25 AIDAA guidelines for extubation. (Reproduced with permission from AIDAA, India)
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and intubation [97]. Awake fiberoptic intubation
is avoided to prevent coughing during the proce-
dure. Difficulty in securing the airway in
COVID-19 cases can be due to the presence of
personal protective equipment (PPE), advance
airway equipment not being available in the OR,
unfamiliar surroundings, cognitive problems in
the operator, and airway edema caused by the
virus [9].
4.7.1 DAS Guidelines for Airway
Management in COVID-19
Patients (March 2020) [98]

These guidelines are similar to that of airway
management of critically ill patients with few dif-
ferences (Fig. 17.26).

Key Features

Preparation:

A checklist as given in Fig. 17.27 has to be
prepared and followed prior to emer-
gency intubation of COVID-19 patients
in order to prevent the spread of infec-
tion from the highly aerosolizing proce-
dure.

1. Availability of required gadgets like
videolaryngoscope, trained team, and
individual staff and PPE.

2. Separate intubation trolley or pack,
decontaminated after use.

3. Plan for airway management should
be clear and communicated to the rest
of the team.

4. Minimal staff (an intubator, assistant,
and another person to administer
drugs and watch monitors).

5. MACOCHA score may be used to
predict airway difficulty.

6. Emergency interventions even during
a cardiac arrest have to be done only
after donning a PPE. During cardiac
arrest: Minimum PPE required are an

S. M. Shetty and N. Ashwini

FFP3 mask, eye protection gear, plas-
tic apron, and gloves [99]. SGAD is
preferred for ventilation rather than
face mask.

Use the local familiar resources, which
includes a videolaryngoscope, 2-per-
son 2-hand mask ventilation tech-
nique, and a second-generation SAD.
Use the cognitive aids like the vortex
approach and the DAS algorithm if
difficulty arises [56].
Communication may be difficult with
PPE, so loud and clear speech is
essential.

Airway management:

1.

Preoxygenation with a tight-fitting
mask with a closed circuit for 3-5 min
is recommended.

Ketamine  (1-2  mg/kg), and
rocuronium (1.2 mg/kg) to maintain
cardiovascular stability and to pro-
vide prolonged, intense neuromuscu-
lar blockade, respectively.

Cricoid pressure is controversial, and
removal may be necessary in difficult
airway scenarios [70].

Delayed sequence tracheal intubation
technique may be used in agitated
patients.

After complete loss of consciousness,
CPAP may be applied; alternative
could be use of SAD for ventilation
prior to laryngoscopy. Use of video-
laryngoscopy with a separate screen
is the most likely safe device to
achieve faster intubation time.
Airway adjuncts like bougie or stylet
may aid in intubation with an appro-
priately sized tracheal tube.

Secure the tube and reconfirm the
position using capnography, bilateral
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Personal Protective
Equipment Prepare Equipment Prepare for Difficulty

Emergency tracheal intubation checklist

COVID-19

In the Room

Post-procedure and
Safety

OUTSIDE ROOM

INSIDE ROOM

) AFTER AND LEAVING

PPE — be thorough, don't rush O Check kit (kit dump) O Ifthe airway is difficult, could we wake|| O Airway assessment O Airway management
O Wash hands Q  Mapleson C with HME attached the patient up? O MACOCHA O Inflate cuff before any ventilating
O Buddy with checklist (preferred to BVM) Q  Identify cricothyroid membrane O Check waveform capnography
a Put on PPE Q Catheter mount O VERBALISE the plan for a difficult O Push/iwist connections
Long sleeved gown O Guedel aiways intubation? Q  Apply monitors O Clamp tracheal tube before any
EI FFP3 (or equivalent) mask 0 Working suction Plan A: RS| 0 Waveform capnography disconnection
O Gloves QO Videolaryngoscope Plan B/C: 2-handed 2-person mask 0 Spo, O Avoid unnecessary disconnections
O Eyewear Q Bougielstylet ventilation & 2™ generation SGA a ECG
0O Headwear and wipeable shoes as Q Tracheal tubes x2 Q  Blood pressure Q  Other
per local protocol Q Ties and syringe O Insert nasogastric tube
O Final buddy check O In-ine suction ready O Checked i.v. access (x2) O Consider deep tracheal viral
Facemask }
O Names on visors Q ube clamp 273 qeneration * 5-person ) ) sample
O Allocate roles: Q 2" generation SGA sugragloltic « Adjuncts H Optimise position O Careful equipment disposal
ocate roles: O eFONA set available " = Low flow O Consider raming or reverse
A: Team leader and intubator ainay "L Trendelenburg O Decontamination of reusable
B: Cricoid force and intubator's O Do you have all the drugs required? * Low pressur O Frntess equipment
assistant O Ketamine (or other) i 0O Complete and display intubation form
C: Drugs, monitor, timer O Muscle relaxant O Optimal pre-oxygenation
D: Runner (outside) O Vasopressorfinotrope Q >3 minor ETO, > 85% O Remove PPE
Decide who will do éFONA 0 Maintenance sedation Plan D: Front of neck airway: scalpel (No NIV, no HFNO) QO Observed by buddy
bougie tube O Use checklist
O How does runner contact further help | | O Weight? O Optimise patient condition before O Meticulous disposal
if required? O Confim agreed plan tracheal intubation O Wash hands
O Allergies? Q Fluidivasopressor/ inotrope
O Does anyone have any concerns? Q Aspirate nasogastric tube O Clean room after 20 min
O Delayed sequence induction?
QO Now proceed

Fig. 17.27 Checklist for emergency tracheal intubation of COVID-19 patients

chest rise, and lung ultrasound after
inflation of the tube cuff.
8. Place a nasogastric tube to avoid any
airway maneuvers later.
Avoid multiple attempts and aerosol gener-
ating procedure whenever a suitable
alternative is available.

Care after endotracheal intubation:

1. Heat and moisture exchange (HME)
filter, close to the patient end. Closed
tracheal suction.

2. Monitoring of tube depth during posi-
tion change, zero cuff leak, avoid tube
disconnection.

3. Ensure adequate sedation and neuro-
muscular blockade, pause the ventila-
tor, clamp the endotracheal tube,
disconnect the circuit with the HME
filter attached to endotracheal tube,
during changing of position. Follow
the reverse steps during reconnection.
Delay tracheostomy till the patient is
negative.

Tracheal extubation:

Prepare well for extubation with oxygen
cannula, proper physiotherapy, and suc-
tioning before extubation. Avoid gener-
ating cough; place a facemask
immediately after extubation. To avoid
coughing during extubation of endotra-
cheal tube, SAD can be used instead of
endotracheal tube, replace endotracheal
tube with SAD before extubation, and
use intracuff or intravenous lidocaine,
dexmedetomidine or opioids [100].

Unanticipated airway difficulty: Declaration of
failure to secure the airway, transition through the
algorithm and minimizing the number of attempts
in each step is very essential. Avoid ventilation
through facemask, instead SAD can be used as a
means of oxygenation and scalpel-bougie-tube
technique for FONA is recommended.

Anticipated difficult airway: Topicalization
needs to be done with caution to prevent aerosol-
ization; tracheal intubation is preferably with an
SAD (either blind or using fiberoptic scope).
However, use of fiberoptic bronchoscopy is not
the first choice.
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4.7.2 AIDAA Airway Algorithm
for COVID-19 Patients-May
2020[101] I

The algorithm was published to enable the clini-

cians to effectively carry out the airway manage-

ment techniques in COVID-19 patients as per the

available resources and is shown in Fig. 17.28. 2.

Steps of tracheal intubation:

Check the placement of the HME fil-
ter and capnography tubing (placed
towards the machine end of HME fil-
ter) in the circuit.

Use the barrier device and remove the

Planning and preparation:

mask of the patient only before plac-
ing the facemask. Preoxygenation is
with a tight-fitting face mask for

1. Teaching and training of sanitization, 3-5 min using a closed circuit and
donning and doffing of PPE, commu- there is no role of NIV or HFNO as
nication through sign language after they can generate aerosols [106].
donning PPE, knowledge about the Rapid sequence induction without cri-
disinfection of all the reusable airway coid pressure using adequate doses of
gadgets as per hospital policy, and rocuronium or suxamethonium is the
proper disposal training needs special preferred method [107]. Avoid mask
emphasis [102]. Simulation training ventilation, if required (SpO, < 95%)
of various scenarios after donning the two hand technique of mask ventila-
PPE will be useful in emergency tion and low flow nasal oxygenation
situations. of up to 5 L/min is preferred [108].

2. A negative pressure OT is recom- 3. Videolaryngoscope is preferred and
mended to prevent the spread of virus the endotracheal tube is loaded with a
[103]. stylet for easy insertion and soon after

3. Additional resources or innovative placement of the tube, the cuff is
techniques should be adapted for self- inflated.
protection such as N95 masks, face 4. Disposable items are discarded
shield respirators, and powered air immediately, and reusable items are
purifying respirators (PAPR), goggles dropped into the container containing
along with PPE during airway man- disinfectant solution.
agement [104].

4. Patients should be wearing facemasks
and have to be transferred to OT
directly, povidone iodine gargles
(0.23-1%) [105] significantly reduces Precautions during general anesthesia:
viral load and preanesthetic examina- 1. Avoid unnecessary disconnections of
tion has to be done with full PPE. the circuit, any warranted disconnec-

5. Aerosol generating procedure like tions should be preceded by putting

mask ventilation, tracheal intubation
and extubation, non-invasive ventila-
tion, bronchoscopy, and tracheos-
tomy should be executed with
caution.

the machine on standby mode, using
the COVID-19 box or transparent
sheet on the patients face, disconnec-
tion of the circuit is only at the
machine end of HME filter.
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Management of Unanticipated Difficult Tracheal Intubation in Adults during COVID-19 Pandemic

Step 1: Laryngoscopy and tracheal intubation

Unable to intubate during first at direct / vi yng py

* Contains nasal oxygen using O, flow at 5 L/min

« Maximum two more attempts preferably with a
videolaryngoscope repeat attempts (only if SpO, > 95%)

* Gentle mask ventilation between attempts (if Sp02<95%)
with two-person technique and optimal mask fit*

Slceeed Confirm tracheal intubation

* Optimise position, use external laryngeal manipulation, —> using capnography
release cricoid pressure, use bougie / stylet if required
 Consider changing device/ technique/ operator
between attempts
L * Maintain depth of anaesthesia and optimal neuromuscular blockadej

(o] If necessary, resume
A Failed Intubation Gentle Mask Ventilation*
(with optimal mask fit)
L with 100% O,
L
. Step 2: Insert SAD to maintain oxyenation Conside one of the following
0 * Containue nasal oxygen using O, flow at 5 L/min OptIOI‘IS: .
* Use second generation SAD 1. Preferably wake up the patient
R + Maximum two attempts (only if SpO, > 95%) Succeed 2. Continue anaesthesia using the SAD
* Gentle mask ventilation between attempts (if Sp02<95%) —_— only if considered safe for the patient
H with two-person technique and optimal mask fit* keeping in mind the risk of
E « Consider changing size or type of SAD 3 Tracheostomy :ero:olnstatmn 4 tracheal
- : ’ . Tracheostomy and tracheal
. N .
Maintain depth of anaesthesia and optimal neuromuscular blockade e ETn T T S AT
L preferred
P
Failed ventilation \_ Y,
through SAD
Step 3: Rescue face mask ventilation
* Containue nasal oxygen using O, flow at 5 L/min Succeed o
* Ensure neuromuscular blockade — 5 Wake up the patient
« Final attempt at gentle mask ventilation* using optimal
technique
Complets CALL FOR
pentisten ADDITIONAL HELP
Failure
Step 4: Emergency cricothyroidotomy
* Containue nasal oxygen using O, flow at 5 L/min and efforts
at rescue face mask ventilation -
* Perform surgical cricothyroidotomy with optimal
_neuromuscular blockade Post-procedure plan
1. Ensure proper disposal of single
; ) ; B ) use items and disinfection of
This flow chart should be used in conjunction with the text resusable items as per the
SAD = Supraglottic airway device 0, = Oxygen institutional policy
PPE = Personal Protective Equipment SpO, = Oxygen saturation 2. Supervised doffing of PPE with
proper disposal, followed by hand
Bold underlined text represents modifications in AIDAA algorithm . _ hygiene
3. Further airway management plan
* A viral filter should be present between the mask and the breathing circuit and 4. Treat airway oedema if suspected
the patient’s face should be covered with a transparent plastic sheet or a 5. Monitor for complications.
customised intubation box during mask ventilation. 6. Counselling and documentation

7. Debriefing

Fig. 17.28 AIDAA recommendations for airway management in COVID-19 patients. (Reproduced with permission
from AIDAA, India)
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Tracheal extubation:

1. Agitation, coughing, and vomiting
should be avoided by pharmacologi-
cal means [109].

2. In a quite normal breathing patient
with barrier device, closed suction
has to be used, avoid nebulization and
airway exchange procedures.

Post-procedure care:

1. Surgical mask should be placed on
the patient’s airway soon after extu-
bation and the patient should be cov-
ered with a plastic sheet till he is
shifted to the designated place.

2. Doffing of PPE has to be supervised
and is done at designated places.

Unanticipated difficult airway: Initial failure of
intubation allows for two further attempts of tra-
cheal intubation with videolaryngoscope, only if
SpO, > 95%, with mask ventilation in between
attempts. Insertion of second-generation SAD
and awakening the patient are recommended
options is considered if tracheal intubation is not
possible. Consider performing the surgery with
the SAD, considering the high risk of aerosoliza-
tion. If oxygenation is not possible, proceed to
surgical cricothyroidotomy. Awake intubation, if
considered appropriate, is done preferably with a
videolaryngoscope due to faster intubating times
[110] and feasibility to use barriers. Topicalization
of the airway and fiberoptic guided endotracheal
intubation is a highly aerosol generating procedure
and is better avoided. Disposable scope blade is
preferred.

It always seems impossible until it is done!!!!
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