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rigid bronchoscope size 113

AincA Lighted Stylet 29–30
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air-Q SGA 44–46, 119–120
self-pressurizing 41, 46

airflow resistance 61, 185
Airtraq SP video laryngoscope 83
airway exchange catheters (AECs)
extubation 163–165
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oxygenation 62, 164

airway obstruction 21–23, 132
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NICU emergencies 192
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Apert syndrome 5, 188
apneic oxygenation 13, 58
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172–173, 177
asthma 15
acute exacerbations 181–182

atelectasis 56
in one-lung ventilation 226

atropine 13–14, 94, 179–180
awake extubation 161, 163
awake intubation
flexible bronchoscopy 63, 92–94, 174
flexible bronchoscopy plus SGA 50,

121
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“Back” maneuver 33
bag-mask ventilation (BMV) 59–60,

172
Bailey’s maneuver 165
balloon catheter bronchial blockers 215
EZ-Blocker 221–222
intraprocedural management

220–221
placement 215–220
size 215–216
with a tracheostomy 224

barotrauma 59, 62, 65, 138, 181
BD Insyte cannula 158
Beckwith–Wiedemann syndrome 189
benzodiazepines 93, 179
bone, on US 144
Bonfils intubation endoscope (optical

stylet) 30, 103–106
bovine spongiform encephalopathy

(BSE) 28
BPD (bronchopulmonary dysplasia)

56, 196–200
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fetal 208

Brambank Intubation Endoscope 30
branchial (pharyngeal) arches 1
branchial (pharyngeal) clefts 1–2
bronchial blockers 215, 225
difficult airways 224–226
EZ-Blocker 221–222
intraprocedural management

220–221

placement 215–220
size 215–216
with a tracheostomy 224
Univent Tube 223

bronchopulmonary dysplasia (BPD)
56, 196–200

bronchoscopy see flexible
bronchoscopy; rigid
bronchoscopy

bronchospasm 15, 23
Bullard laryngoscope 61, 72–73
burns 170, 173–176
“BURP” maneuver 33

can’t intubate, can’t oxygenate (CICO)
132–140

burns cases 175
clinical governance 134
cricothyrotomy 65, 134–138,

148–149, 158–159
difficult airway carts 134, 158–159,

194
oxygenation 137–140, 159
problems with direct laryngoscopy
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tracheostomy 24, 132–133, 135, 137
US identification of structures

148–149
cannula cricothyrotomy 135, 137–138,

158–159
oxygenation 63–65, 137–140, 159

cannulas, nasal
high-flow O2 58–59, 162
low-flow O2 58

carbon dioxide
in head injuries 180
in one-lung ventilation 226

carboxyhemoglobin 173
cardiac arrest 12, 20, 55, 182
CardioMed ETVC catheter 164
cardiopulmonary resuscitation (CPR)

182
cartilage, on US 144
caustic burns 170, 173
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chemical burns 170, 173
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chest trauma 169–172
chest wall 3, 185
choanal atresia 2, 185, 187
CICO see can’t intubate, can’t

oxygenate
Clarus videoscope (Trachway) 107–108
Classic LMA/Unique LMA 42–43
cleft lip/palate/midface 4–5, 189
clinical examination 21
trauma cases 171–172

clinical governance 134, 160
see also training

Cobra Perilaryngeal Airway 48
complications of airway management

12–16
of cricothyrotomy 137–138
of flexible bronchoscopy 100
of laryngoscopy 13, 60–61
of oxygenation 55–57, 59–61
barotrauma 59, 62, 65, 138, 181

of rigid bronchoscopy 116–117
of SGAs 40–41, 122
of video laryngoscopy 83–85
see also hypoxemia/hypoxia

computed tomography (CT) 169–172
congenital diaphragmatic hernia 65,

204, 206–207
conjoined twins 207
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163–164
CPR (cardiopulmonary resuscitation)

182
craniofacial abnormalities 3–5, 8–10,

60, 188
craniosynostosis 5
cricoid cartilage 3, 186–187
cricoid pressure 172–173
cricothyrotomy
anatomy 134
cannula versus scalpel 135–138,

158–159
complications 137–138
difficult airway carts 134, 158–159
kits 65, 136
oxygenation 137–138
patient position 134–135
US identification of structures

148–149
croup 15
Crouzon syndrome 5, 188
cyanotic spells in neonates with BPD

197
cysts 144, 189–190

DACs (difficult airway carts) 134,
155–160, 194

defogging methods 72, 99
delivery room management of neonates

191–192

EXIT procedure 65–66, 147–148,
204–210

dentition 2
damage to 85, 114, 117

developmental anatomy see anatomy
dexmedetomidine 93
diaphragm
congenital diaphragmatic hernia 65,

204, 206–207
on ultrasound 152

difficult airway carts (DACs) 134,
155–160, 194

direct laryngoscopy (DL) 27–35
and bronchoscopy
flexible 97
rigid 113, 115

CICO scenario 13, 133
complications 13, 60–61
definition of difficult intubation

11–12
equipment
blades 27–28, 35
exchange catheters 29
introducers 29
preparation 21, 30, 34
stylets 28–30, 61

EXIT procedure 208
history 27, 31
in infants 3, 27, 31
oxygen delivery 28, 61–63
techniques 31–33
external laryngeal manipulation
33

nasotracheal intubation 33–34
paraglossal 33
patient positioning 31–32
retromolar 33

see also video laryngoscopy
documentation, DACs 159–160
double-lumen tubes 223–225

ECMO, EXIT procedure 207,
209

embryonic development 1–2, 196
emergency airway management in the

NICU 192–194
emergency department airway

management 177–182
emergency front of neck access see

front of neck access
endobronchial blockers 215, 225
difficult airways 224–226
EZ-Blocker 221–222
intraprocedural management

220–221
placement 215–220
size 215–216
with a tracheostomy 224
Univent Tube 223

endobronchial intubation 214–215,
224–225

in error 16
enhanced direct laryngoscopy 70, 82,

85
Enk oxygen flow modulator 64–65, 139
epiglottis 3, 186
epignathus 205
epinephrine 13–15, 23
epistaxis 34, 100
epulis 205
eschars 170, 174
Eschmann introducer 29
esophagus
fetal, compression 204–206
tracheal tube misplaced in 30, 151

etomidate 178–181
EXIT procedure 210
indications 65–66
intraoperative management 207–210
preoperative period 147–148, 207

external laryngeal manipulation 33,
97

extubation 161–166
unplanned in neonates 192

EZ-Blocker 221–222, 225

facemasks 10, 15, 21, 24
bag masks 59–60, 172
intubating 99

facial anatomy 2
see also craniofacial abnormalities

facial burns 174
facial fractures 33–34, 169–170
Fastrach (intubating) LMA 44
fat tissue, on US 144
fentanyl 193
fetal development 1–2, 196
fetal endoscopic tracheal occlusion

(FETO) 206
fetal interventions see EXIT procedure
fetal ultrasound 147–148
fiberoptic stylet scope (FSS) 105, 109
flexible bronchoscopy (fiberoptic,

FOB) 90–101
anesthesia 92–95, 174
in burns 172–175
complications 100
endobronchial intubation 214
equipment 90–91
size 90–91, 95–96

nasopharyngeal 94, 100
oropharyngeal 94, 100
oxygenation 63, 99
preparation 91–92, 94
retrograde 125–127
SGA-assisted 48–50, 101, 118–122
techniques 95–100, 119–126
VL-assisted 122–125
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flexible fiberoptic endoscopy 170,
172–173

fluids, on US 144
FOB (fiberoptic bronchoscopy) see

flexible bronchoscopy
foreign bodies 23, 148
removal via rigid bronchoscopy 112,

114, 116
front of neck access (FONA)
burns cases 175
cricothyrotomy 65, 134–138,

158–159
difficult airway carts 134, 158–159
indications for 24, 132
oxygenation 63–65, 137–140, 159
tracheostomy 24, 133, 135, 137
in neonates 192–193, 200–202
one-lung ventilation 224

US identification of structures
148–149

Frova intubating introducer 29
FSS (fiberoptic stylet scope) 105, 109
functional airway obstruction 14–15,

23, 132
laryngospasm 14–15, 95, 130

gastric contents, aspiration 15–16, 38,
172–173, 177

gastric distension 22, 162
general anesthesia
in burns cases 174–175
in the ED 178–181
EXIT procedure 207–208
flexible bronchoscopy 92–93, 95
rigid bronchoscopy 115
in trauma cases 172–173
see also muscle relaxants

GlideScope video laryngoscope 69, 71,
73–78, 85, 122

glottic webs/atresia 191
Goldenhar syndrome 4
gum elastic bougies (Eschmann

introducer) 29

head injuries 33–34, 177, 180
heated humidified high-flow nasal

cannula (HHHFNC) 58–59
heliox 166
help, calling for 22
hemangioma, subglottic 191
hemifacial microsomia 4
Hopkins telescope 113
hot water, softening tubes in 96
hybrid techniques 118
retrograde-assisted FOI 125–127
SGA-assisted FOI 48–50, 101,

118–122
video laryngoscopy-assisted FOI

122–125

hydrops, fetal 206–207
hyoid bone 134
hypercarbia 180, 226
hyperventilation 180
hypopharynx 186, 189–191
hypoplasia, craniofacial 4
hypoxemia/hypoxia 13–14, 20, 55, 60
children requiring intubation in the

ED 177–178
neonates 20, 56
one-lung ventilation 220–221, 226

i-gel SGA 41, 46–47
iatrogenic injuries
due to airway management 16,

170–171
thermal 170, 174

incidence
complications of airway

management 12, 55
difficult intubation 10–12, 60
difficult mask ventilation 10
difficult SGA 11

indirect laryngoscopy 69
see also video laryngoscopy

infants
awake intubation (using SGAs) 50,

121
developmental anatomy 2–3
direct laryngoscopy 3, 27, 31
increased complication risk 13, 61
micrognathia 11, 60
video laryngoscopy 78, 80

inhalational injuries 170, 173
injured airways 169–176
airway management (general)

171–173
burns 170, 173–176
iatrogenic 16, 170–171

introducers 29
intubating facemasks 99
intubating oral airways 99
intubation 21, 23–24
and anatomy 3
burns cases 173–176
complications 12
croup 15
of flexible bronchoscopy 100
of laryngoscopy 13, 60–61
of rigid bronchoscopy 116–117
of SGAs 122
trauma 16, 170–171, 190
tube misplacement 16, 30, 151
of video laryngoscopy 83–85

direct laryngoscopy 31–34
in the ED 177–182
endobronchial 214–215, 224–225
in error 16

EXIT procedure 208–209

fiberoptic intubation via SGA 48–50,
101, 118–122

fiberoptic intubation with VL
122–125

flexible bronchoscopy 95–100
incidence of difficult intubation

10–12, 60
nasal 33–34, 194
neonates
anesthesia 193–194
nasal 194
US localization of tube 152–153
video laryngoscopy 78, 80,
194–195

optical stylets 103–104, 107
oxygenation 13, 60–63
retrograde-assisted FOI 125–127
SGAs 44–49
trauma cases 173–177
ultrasonography (checking

placement) 151–153
video laryngoscopy 69–72, 74–75,

79–80, 194–195
see also extubation

jaw
anatomy 2
fractures 169, 172
micrognathia 4, 11, 60, 188, 205–206,

208
jaw thrust 60, 97
jet ventilation 64–65, 139, 164

ketamine 93, 179–181

laryngeal anatomy 1, 3, 186–187
laryngeal braking 3
laryngeal manipulation 33, 97
laryngeal mask airways (LMAs) 43–44,

63, 118–119, 194
Laryngeal Tube/LT Suction II SGAs

47–48
laryngeal ultrasound 145–146
laryngomalacia 189, 198
laryngoscopy see direct laryngoscopy;

indirect laryngoscopy; video
laryngoscopy

laryngospasm 14–15, 95, 130
laryngotracheal injuries 170–171
Le Fort classification of facial fractures

169
LEMON (assessment of trauma cases)

171
Levitan scope (optical stylet) 105,

108
lidocaine 50, 94, 114, 121, 180
lighted stylets 29–30, 108–109
LMAs (laryngeal mask airways) 43–44,

63, 118–119, 194
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local anesthesia
flexible bronchoscopy 92, 94
laryngoscopy 180
rigid bronchoscopy 114
SGA in awake infant 50, 121

longitudinal (string of pearls)
ultrasound technique 148–149

low birth weight neonates 195–202
see also premature neonates

lower airway obstruction 15, 23, 191,
197

lung
atelectasis 56, 226
BPD 56, 196–200
fetal masses (EXIT procedure)

206–207, 209
neonates 185
premature 56, 196–200

ultrasonography 143, 145–147,
151–153

pneumothorax 153
see also one-lung ventilation

lymphatic malformations, cervical 205

M-mode ultrasonography 144–147
Macintosh laryngoscopy blade 27, 35
insertion 32
sizes 28, 32

macroglossia 186, 189
Magill forceps 34
Mallampati score 11
malleable stylets 28–29
malleable video stylets 108
mandible
anatomy 2
fractures 169, 172
hypoplasia (micrognathia) 4, 11, 60,

188, 205–206, 208
Manujet III transtracheal jet ventilator

64–65, 139
mask ventilation 10, 15, 21, 24
bag masks 59–60, 172

McCoy laryngoscopy blade 28
McGrath video laryngoscope 80–82
Melker cricothyrotomy/tracheotomy

kit 158
micrognathia 4, 11, 60, 188
EXIT procedure 205–206, 208

micro preemie neonates 195–202
see also premature neonates

midline insertion of an SGA 41–42
Miller laryngoscopy blade 27, 35
insertion 32–33
size 28, 32

multidisciplinary approach 134, 160
muscle, on US 144
muscle relaxants 3–5, 95, 129–130
in burns cases 174
in the ED 179

functional airway obstruction 15, 23,
130

reversal 95, 130

nasal cannulation
high-flow O2 58–59, 162
low-flow O2 58

nasal cavity stenosis 188
nasal trumpets 99, 194–195
nasal/nasopharyngeal obstruction 2,

185, 187–188
nasal/nasotracheal intubation 33–34,

194
epistaxis 34, 100

nasopharyngeal flexible bronchoscopy
94, 100

neck
burns 174–176
fetal masses 204–206, 208–209
neonatal 187
trauma 169–170, 172, 177

neonates
airway emergencies 192–194
anatomy 2, 185–187
premature lungs 196
size (compared with adults) 185

delivery room 191–192
EXIT procedure 65–66, 147–148,

204–210
intubation
anesthesia 193–194
nasal 194
US localization of tube 152–153
video laryngoscopy 78, 80,
194–195

lower airway obstruction 191,
197

nasopharyngeal airways 194–195
oxygenation
adverse effects 55–57, 196–200
desaturation rates 57
hypoxemia 20, 56

physiology 61, 185
premature 195–202
adverse effects of O2 therapy 56,
196–200

extubation 166, 192
hypoxemia 20
pharyngeal collapse 2
resuscitation 192

resuscitation 51, 56, 192
SGAs 51, 121, 194
tracheostomy 192–193, 200–202
upper airway obstruction 186–191,

197–198, 204–206
neuromuscular blockade see muscle

relaxants
NICU emergencies 192–194
nose see entries at nasal

obese patients 30, 148
obstructive sleep apnea 3
oculoauriculovertebral spectrum 4
one-lung ventilation 227
advantages and disadvantages of

various devices 225
and age 213–228
bronchial blockers 215–223
difficult airways 224–226
double-lumen tubes 223–224
endobronchial intubation 214–215,

224
indications 212–213
intraprocedural management

220–221, 226
physiology 212–227
with a tracheostomy 224

ontogeny 1–3
“open-box” algorithm 23–25
opioids 93, 166, 193
optical forceps 114, 116
optical stylets 103–109
adult 107–109
advantages and disadvantages of

different devices 105–107,
109

efficacy 104, 106–109
intubation techniques 103–104, 107
oxygenation 61, 106
pediatric 30, 103–107
specifications 105

Optiflow HHHFNC system 59
Optiscope optical stylet 108
oral airways 99, 163, 194–195
oropharyngeal anatomy 2–3, 186
oropharyngeal flexible bronchoscopy

94, 100
oropharyngeal injuries 85
oropharyngeal obstruction 22,

188–189, 205
oxidative stress 56
oxygenation 55–66
adverse effects 55–57, 59, 196–200
AECs 62, 164
apneic 13, 58
bag-mask ventilation 59–60, 172
emergency FONA 63–65, 137–140,

159
EXIT procedure 65–66, 147–148
extubation 162, 164
flexible bronchoscopes 63, 99
heliox 166
during intubation 13, 60–63
during laryngoscopy 28, 61–63
nasal cannula high flow 58–59, 162
nasal cannula low flow 58
nasal trumpets 99, 194–195
one-lung ventilation 220–221
optical stylets 61, 106
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oxygenation (cont.)
preoxygenation 20, 57–58
rigid bronchoscopes 62–63, 112
SGAs 63
video laryngoscopes 61–62, 82
see also hypoxemia/hypoxia

palate 4–5, 189
papilloma (case history) 133
paraglossal laryngoscopy 33
Parker Flex-it articulating stylet 29
Parker Flex-Tip tracheal tube 96
patent ductus arteriosus 198
patient positioning
cricothyrotomy 134–135
direct laryngoscopy 31–32
extubation 162
one-lung ventilation 213–227
rigid bronchoscopy 115

PEEP (positive end expiratory
pressure) 57

Pentax AWS video laryngoscope 83
percutaneous cricothyrotomy kits 65,

136
perilaryngeal sealers 38–47
Pfeiffer syndrome 5, 188
pharyngeal anatomy 2–3, 8, 185–187
pharyngeal (branchial) arches 1
pharyngeal (branchial) clefts 1–2
pharyngeal pouches 1–2
pharyngeal sealers 39, 47–48
physiology 3, 8, 161
neonates 61, 185
one-lung ventilation 212–227

Pierre Robin sequence 4, 60, 121,
188

“pink” screen (red-out) 72, 98
pleura 146
pneumothorax 117, 138, 153
Poiseuille’s equation 61, 185
positive end expiratory pressure

(PEEP) 57
positive pressure ventilation (PPV)
in extubation 166
in septic shock 180–181
and SGAs 40, 51

premature neonates 195–202
adverse effects of O2 therapy 56,

196–200
extubation 166, 192
hypoxemia 20
lungs 196
pharyngeal collapse 2
resuscitation 192

preoxygenation 20, 57–58
propofol 23, 93–94, 179
ProSeal LMA 43
pyriform sinus aperture stenosis

187–188

RAFOI (retrograde-assisted fiberoptic
intubation) 125–127

rapid-sequence induction 172–173
reactive airways 8, 13
status asthmaticus 181–182

“red-out” (pink screen) 72, 98
reintubation (failed extubation)

164–166
remifentanil 166
respiratory acidosis 20, 58, 226
respiratory failure 171, 177

see also hypoxemia/hypoxia
respiratory physiology 3, 8, 161
hypoxemia 13–14, 55
neonatal 185
one-lung ventilation 212–227

resuscitation
CPR in the ED 182
of neonates 51, 56, 192

retinopathy of prematurity 56
retrograde-assisted fiberoptic

intubation (RAFOI) 125–127
retromolar laryngoscopy 33
ribs 146
rigid bronchoscopy 62–63, 112–117
complications 116–117
equipment 112–114
post-procedure care 116
techniques 115–116
uses 112, 116

risk factors
for airway complications 12–13
for difficult airway management

10–11
for hypoxemia 55

Robertshaw laryngoscopy blade 28
rocuronium 179
rotational insertion of an SGA 41

scald injuries 170, 173
scalpel cricothyrotomy 136, 138,

158–159
scissors maneuver 32
sedatives/sedation
in awake intubation 93–94, 174
in the ED 178–181
in extubation 166

Seldinger technique for tracheal access
136

Sellick’s maneuver 172–173
SensaScope optical stylet 104–109
septic shock 180–181
Seward laryngoscopy blade 28
SGAs see supraglottic airways
Sheridan tube exchange catheter 164
Shikani optical stylet 30, 105–107
shock, septic 180–181
signposting the location of DACs 155
skull, anatomy 2, 8

sliding lung sign 147, 151–153
sniffing position 31–32
spinal injuries (cervical) 169, 172, 177
status asthmaticus 181–182
Storz video laryngoscope 78–80
stridor 161, 189–191, 198
string-of-pearls (longitudinal)

ultrasound technique 148–149
stylet scope 105, 109
stylets
articulating 29
lighted 29–30, 108–109
malleable 28–29
optical see optical stylets
removal of SGAs after intubation

119–120
in video laryngoscopy 74, 79

subglottic cysts 190
subglottic hemangioma 191
subglottic stenosis 16, 133, 190,

197–200
succinylcholine 15, 95, 174, 179
suctioning
bronchoscopy 97, 99–100, 114, 116
extubation 163
no port in optical stylets 103–105
in trauma cases 171

sugammadex 95, 130
supraglottic airways (SGAs) 23,

38–51
complications 13, 40–41, 122
contraindications 121
cuff volumes and pressures 39–41
difficult placement 11
extubation 164–166
insertion 41–42
intubation 44–49, 63
using a fiberoptic bronchoscope
48–50, 101, 118–122

in neonates 51, 194
perilaryngeal sealers 38–47
pharyngeal sealers 39, 47–48
PPV 40, 51
rescue airways 40–51
spontaneous ventilation 51

Supreme LMA 43–44
Surch-Lite Stylet 29–30

TACA (transverse) ultrasound
technique 148–154

teeth 2
damage to 85, 114, 117

teratoma
cervical 205, 208–209
oropharyngeal 190, 205

thermal injuries 170, 173–176
thoracic trauma 169–172
three axes alignment theory (TAAT) 31
tongue 2
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macroglossia 186, 189
pulling out of mouth 97
on ultrasound 145

tonsils 3, 22
tooth guards 114
topical anesthesia
flexible bronchoscopy 92, 94
laryngoscopy 180
rigid bronchoscopy 114
SGA in awake infant 50, 121

trachea
anatomy 3, 187
long segment stenosis 191
on ultrasound 146
internal diameter 149–151
tube placement 151–152

tracheobronchomalacia 197
tracheomalacia 191
tracheostomy 24, 133, 135, 137
in neonates 192–193, 200–202
one-lung ventilation 224

Trachway (Clarus videoscope) 107–108
training 61, 79, 85
CICO 134
DAC use 159
ED personnel 178

transverse (TACA) ultrasound
technique 148–154

trauma to the airways 169–176
airway management (general)

171–173
burns 170, 173–176
iatrogenic 16, 170–171

trauma, facial 33–34, 169–170
traumatic brain injury 177, 180

Treacher Collins syndrome 4–5, 60
triple airway maneuver 22
Truflex stylet 29
TRUST (tracheal rapid ultrasound

saline test) 152
Truview PCD video laryngoscope

61–62, 82

UESCOPE video laryngoscope 82–83
ultrasonography (US)
appearance of airways and associated

tissues 143–147
equipment 143
indications for use 145–153, 170, 172

Unique LMA 43
Univent Tube 223, 225
upper airway obstruction 2–5, 22–23,

132
EXIT procedure 204–206
failed extubation 161
in neonates 186–191, 197–198,

204–206
in trauma cases 171

upper respiratory tract infections 15
US see ultrasonography

vallecular cysts 189
vascular structures, on US 144
vasoconstricting agents 94
vecuronium 179
Ventrain oxygen ventilation device

62–65, 139
video-assisted laryngoscopy (VAL) 70,

82, 85
video laryngoscopy (VL) 69–85

in burns cases 175
complications 83–85
efficacy 72, 75, 80, 82–83, 122
equipment 73, 83
Airtraq SP 83
Bullard 61, 72–73
GlideScope 69, 71, 73–78,
85, 122

McGrath 80–82
Pentax AWS 83
Storz C-Mac 78–80
Truview PCD 61–62, 82
UEScope 82–83

fiberoptic intubation (VLAFOI)
122–125

history 69
neonates 194–195
oxygenation 61–62, 82
problems
insufficient view 70–72, 74–75,
79–80

view-tube discrepancy 72,
75, 80

techniques 69–72, 74–75,
79–80

fiberoptic intubation 122–124
as a training aid 61, 79, 85

VLAFOI (video laryngoscopy-assisted
fiberoptic intubation) 122–125

vocal cords
laryngospasm 14–15, 95, 130
paralysis 190–191, 198

Wis-Hipple laryngoscopy blade 27–28
Wisconsin laryngoscopy blade 27–28
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