Ultrasound Guided Airway Block In
Patients With Difficult Intubation

An Essay

Submitted for partial fulfillment of Master Degree
in Anesthesiology

Presented by

Omnia Sobhy Mousa Abd EImaksoud

M.B., B.Ch
Faculty of Medicine, Ain Shams University

Supervised by

Prof. Dr. Amir lbrahim Mohamed Salah

Professor of Anesthesiology, Intensive Care & Pain Management
Faculty of Medicine, Ain Shams University

Prof. Dr. Waleed Abd EIMaged Mohamed ElTaher

Professor of Anesthesiology, Intensive Care & Pain Management

Faculty of Medicine, Ain Shams University

Dr.Sabah Naguib Barsoom

Lecturer of Anesthesiology, Intensive Care & Pain Management

Faculty of Medicine, Ain Shams University

Faculty of Medicine
Ain Shams University
2017



2L Puss) o) slah) 6 2k grinal) sadaill
iuipen 3l claghl ]
Ul
esddl § ptualll s e Jguamll dibogs
e dadde
Agdall/ gl s g e i []
oyl g datl (uga 0I5
s e daals . cdall 38

B oD

2o e @iyl el /3
'd%" Dhes ST S B PN PRVRE- 5] 3]
e (e Al -odall A
dllal deme daxt duis ity /8
Y Doy 538,40 Aqle g sl 3l

seads e Aaale -cidall A8
Aguyd il e /3L

oI Doy 555,41 leylly ypasdll opute

wlad| dalS
ol e il
Yoyl






Acknowledgement
e

First and foremost thanks to ALLAH, the Most
Merciful.

I wish to express my deep appreciation and sincere
gratitude to Prof. Dr. Amir Ibrahim Mohamed Salah,
Professor of Anesthesiology, Intensive Care & Pain
Management, Ain Shams University, for his close supervision,
valuable instructions, continuous help, patience, advices and
guidance. He has generously devoted much of his time and
effort for planning and supervision of this study. It was a great
honor to me to work under his direct supervision.

| wish to express my great thanks and gratitude to Prof.
Dr. Waleed Abd EIMaged Mohamed Eltaher, professor of
Anesthesiology, Intensive Care & Pain Management, Ain Shams
University, for his kind supervision, indispensable advice and
great help in this work.

I wish to express my great thanks and gratitude to Dr.
Sabah Naguib Barsoom, Lecturer of Anesthesiology, Intensive
Care & Pain Management, Ain Shams University, for her kind
supervision, indispensable advice and great help in this work.

Last and not least, | want to thank all my family, my
colleagues,, for their valuable help and support.



& List of Contents

Contents

Subjects Page
o List of Abbreviations.........cccummmmmmnssnen I
o Listof table ... ———— 11
o List of Figures ......cummmmmesssmsmmssssssssssssssssssssssssns 111
o INtroduction ... —————— 1
o Aim of the WorK.....rrncnnssnssnnsnssssssssssssssssens 3
e Chapter 1: Prediction of Difficult intubation.... 4
e Chapter 2: Airway Block Techniques ...........ce.... 54
e Chapter 3: Benefits of Using Ultrasound............ 93
LI 1144111 T ) o) N 124
o References......——— 127
e Arabic SUMMAry ... ———— -




& List of Abbreviations

AAG
ASA
BJA
BMI
CCA
CT
DAS
DI
DMV
ETT
G6PD
GABA
GPN
LAS
LAX
MRI
OR
PABA
PPW
RA
SAD
SARI
SAX
SGA
SLA
SLN
STA
THM
T™MJ
us

List of Abbreviations

. Alpha-1-acid glycoprotein

: The American Society of Anesthesiologists
. Biritsh journal of anathesia

: Body Mass Index

: Common Carotid Artery

: Computed Tomography

. Difficult Airway Society

. Difficult intubation

. Difficult mask ventilation

: Endotracheal tube

. Glucose-6-phosphate dehydrogenase deficiency
: Gamma Aminobutyric Acid

. Glossopharyngeal Nerve

. Local Anesthetics

. Long axis

. Magnetic resonance imaging

. Operation Room

: Para Amino Benzoic Acid

. Posterior pharyngeal wall

. Regional Anesthesia

. Supraglottic airway device

: The simplified airway risk index
. Short axis

. Supraglottic airway

. Superior laryngeal artery

. Superior laryngeal nerve

. Superior thyroid artery

: Thyrohyoid membrane

: Temporo-mandibular joint

. Ultrasound.




_esList of Table

List of Table

Tab. No. Subject Page
Conditions that alert the anesthesiologist about| 22
Table (1) . e
potential problems with airway management
Table (2) |The simplified airway risk index. 37
Table (3) |Modified Cormack and Lehane score . 40
Table (4) |EI-Ganzouri score 40
Table (5) |MOUTH approach 41
Table (6) S_ug_gested_ contents of the portable storage unit for| 44
difficult airvay management
Examples for commercially available local| 56
Table (7) Anestﬁetics Y
Table (8) |Common Topical Formulations of lidocaine. 62
Table (9) |Pharmacology of Benzodiazepines 69
Table (10) [Pharmacology of Opioids 71




&5 List of Figures

List of Figures

Fig. No. Subject Page
Fig. (1) |Kiesselbach’s plexus 5
Fig. (2) |Sensory supply of nose 7
Fig. (3) |Anatomy of oral cavity 9
Fig. (4) Diagrammatic representation of a sagittal section| 11
' through head and neck.
Fig. (5) Exter_nal frontal and anterolateral views, Cartilages| 12
' and ligaments of the larynx

Fig. (6) |Intrinsic muscles of the larynx and their nerve supply | 14
Fig. (7) [Nerve supply of the larynx 16
Fig. (8) |Syndromes associated with difficult intubation 23
Fig. (9) |Assessment of tempromandibular joint function 26
Fig. (10) |Estimating interdental distance 27
Fig. (11) |Parameters of difficult mask ventilation 30
Fig. (12) |Modified Mallampati classes 32
Fig. (13) |Thyromental d.istance 32
Fig. (14) |Sternomental distance 33
Fig. (15) |hypomental distance 34
Fig. (16) |[Normal angle of extension is 35° or more 35
Fig. (17) |The upper lip bite test 35
Fig. (18) |Mandibular protrusion test 36
Fig. (19) [ILEMON test 38
Fig. (20) |Cormack and Lehane grades of laryngoscopic view. 39
Fig. (21) |ASA difficult airway algorithm 47
Fig. (22) |Difficult Airway Society algorithm 49

. Management of unanticipated difficult tracheal| 50
Fig. (23) intubation.
Fig. (24) |[Management of CICV 53

. Typical structure of local ester and amide anesthetic| 55
Fig. (25)

molecules

Fig. (26) |Local anesthetic can be sprayed directly 74
Fig. (27) |Typical nebulizers 76
Fig. (28) |Typical atomizer set ups with oxygen tubing 78
Fig. (29) |relationship of glossopharyngeal nerve 82
Fig. (30) |Glossopharyngeal block (Intraoralapproach) 83
Fig. (31) |Peristyloid approach to glossopharyngeal nerve 84

: Dissection of the left side of the neck showing the| 86
Fig. (32) divisi .

ivision of the superior laryngeal nerve

Fig. (33) |technique of blind SLN block 87

(1)




&5 List of Figures

Fig. No. Subject Page
Fig. (34) |Trans tracheal block 90
Fig. (35) |Doppler sound wave reflection 96
Fig. (36) |different ultrasound frequencies 99
Fig. (37) |Optimal depth setting 101
Fig. (38) Supraclavicular  block, ultrasonography- guided| 102
approach
Fig. (39) |Probe heel in to change the angle 105
Fig. (40) |In-plan and out-of-plane techniques of ultrasound 108
: PART maneuvers: pressure, alignment, rotation, and| 109
Fig. (41) l¢i1ting
Fig. (42) |Comet tail appearance of endotracheal intubation. 113
Fig. (43) |Double tract sign of ETT in esophagus 114
Fig. (44) |Obligue orientation of the ultrasound of SLN 115
Fig. (45) Ultrasound image of the hyoid bone, thyrohyoid| 115
' membrane & SLN
Fig. (46) |Ultrasound image of the SLN after injection 117
Fig. (47) The _prok_)e is pl_aced gnder the submandibular areaina| 118
' longitudinal orientation of SLN
Fig. (48) |The initial position of the probe for SLN block 118
Fig. (49) |The second position of the probe for SLN block 119
Fig. (50) The finql position for the placement of local| 121
' anaesthetic agent of SLN block
Short-axis sonogram showing the hyperechoic styloid| 123
Fig. (51) |process (arrowhead) with a bony artifact deep to it.
ICA internal carotid artery, IJV internal jugular vein
Short-axis sonogram showing the hyperechoic styloid| 123
process (arrowhead). Note that the relation of the
Fig. (52) |styloid process to ICA and IJV. It is quite variable

than in Fig. 6. 6, and this depends on the position of
the neck and the orientation of the transducer

(V)




& Abstract

Abstract

Providing anesthetic care to the patient with a difficult airway
keenly interests anesthesiologists and is a situation that often
provokes much anxiety and trepidation. However, dealing effectively
and safely with these patients is a skill that all anesthesiologists
should be familiar with and are expected to perform with
competency. While there are many methods that may be used to
provide anesthesia to the airway, descriptions of these methods tend
to be widely scattered throughout various textbooks and journals, and
the choice of which method to use is often based on limited
information, such as institutional tradition and personal experience.
Therefore, we will cover the neuroanatomy of the upper airway and
then describe several techniques that can be used to provide airway

anesthesia.

As airway assessment, investigation and management becomes
increasingly refined, the search for a single, reliable predictor of the
difficult airway continues. A number of bedside tests are available to
the anesthetists wishing to make an assessment for features which

might predict potential airway difficulties.

Key word: LAX: Long axis, SAD: Supraglottic airway device, BMI:
Body Mass Index, AAG: Alpha-1-acid glycoprotein
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& Introduction

Iinfroduction

Anesthesiologist must be prepared to deal with
problems in management of difficult airway at any time.
Difficult intubation can either be anticipated or
unanticipated, An anesthesiologist must be aware of the
possibility of both situations to arise and preparations must
be taken to deal with such cases and improve the safety of
our patients. Practice guidelines are systematically
developed recommendations that help anesthesiologists in
the management of difficult airway (Novak., 2012).

A difficult airway is defined as the clinical situation
in which a conventionally trained anesthesiologist
experiences difficulty with face mask ventilation and/or
difficulty with tracheal intubation. Difficult mask
ventilation is defined as the inability of a trained
anesthesiologist to maintain oxygen saturation >90%, using
a face mask, 100% oxygen and positive pressure
ventilation. Difficult intubation is defined as the need for
more than three attempts for intubation of the trachea to
achieve it. The incidence of difficult mask ventilation is
estimated to be 0. 9%-5%, and the incidence of difficult
intubation is 0. 13%-13%. The major complications
associated with the difficult airway include death, hypoxic
brain injury, cardiopulmonary arrest, unnecessary
tracheotomy, airway trauma including aspiration of gastric
contents, and damage of soft tissues and teeth (Kheterpa.,
2006).

1)



& Introduction

Airway anesthesia is pivotal for successful awake
intubation provided either topically or by blocks. Airway
blocks are considered technically more difficult to perform
and carry a higher risk of complications. However, in
experienced hands, they can be useful as they provide
excellent intubating conditions. For complete upper airway
anesthesia, bilateral glossopharyngeal and superior
laryngeal nerve blocks with translaryngeal injection are
required. Superior laryngeal nerve block and translaryngeal
injection can be performed easily, safely and with a high
success rate in patients with normal anatomy In those with
difficult landmarks, ultrasound can be of assistance
(Pintarié¢, 2015).

Ultrasound can offer several advantages when used to
guide placement of the needle for nerve blocks. It is
noninvasive, safe, simple to use, can be performed
expeditiously, provides real-time images, is devoid from
adverse effects, and it may be beneficial in patients with
abnormal or variant anatomy (Chen et al., 2010).

(2)



& Aim of the work,

Aim of the work

The aim of the work is to highlight:

W hdEe

Assessment of difficult airway.

Algorithms of management of difficult airway.
Techniques of airway block

Ultrasound uses for separate nerve block of the
airway.

©)



& Prediction of Difficult intubation mmmmmmmmmon .
f : Chapter (1) :

Prediction of Dif ficult intubation

Anatomy of the upper airway:

The human airway could be divided by an imaginary
line passing through the larynx at the level of the vocal
cords into upper airway including "oral and nasal cavities,
pharynx and supra-glottic part of the larynx" and lower
airway including "sub-glottic part of the larynx, trachea,
right and left main bronchi and bronchopulmonary
segments (Hutton, 2002).

I. The Nose

Each nasal fossa is convoluted and provides about
60cm? surface areas per side for warming and humidifying
the inspired air. The nose is also able to prewarm inspired
air to a temperature of 32°C to 34°C, over a wide range of
ambient temperatures from 8°C to 40°C. The nasal fossa is
bounded laterally by inferior, middle, and superior
turbinate bones (conchae) which divide the fossa into
scroll-like spaces called the inferior, middle, and superior
meatuses. The arterial supply to the nasal cavity is mainly
from the ethmoid branches of the ophthalmic artery, the
sphenopalatine and greater palatine branches of the
maxillary artery, and the superior labial and lateral nasal
branches of the facial artery (Thomas et al., 2009).

(4)
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Kiesselbach's plexus, which lies in Kiesselbach's
triangle, or Little's area, is a region in the anteroinferior part
of the nasal septum where four arteries (anterior ethmoidal
artery, sphenopalatine artery, greater palatine artery, septal
branch of superior labial artery) anastomose to form a
vascular plexus Fig. (1). The nerve supply is through
trigeminal nerve for general sensations and olfactory nerve
for sense of smell (Thomas et al., 2009).
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Figure (1): Kiesselbach’s plexus (Murphy, 2012).

Septal deviation occurs commonly, and can impede
passage of a nasal endotracheal tube (ETT), as can a
hypertrophied inferior turbinate. The space between the
inferior turbinate and the floor of the nasal cavity, termed
the “major nasal airway”, is oriented slightly downward.
During an attempted nasal intubation, the ET tube should
therefore be directed straight back and slightly inferiorly.
This will help traverse the widest aspect of the nasal
airway, beneath the inferior turbinate, while avoiding the
thin bone of the more superiorly located cribriform plate.
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