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Background 
Neonatal medicine is a specialty that has 
traditionally embraced technology and 
adopted modern innovations.1 With that in 
mind, sophisticated solutions to neonatal 
intubation are emerging, offering potential 
for modified techniques in the future.  

Endotracheal intubation is a life-saving 
clinical intervention. Royal College of 
Paediatrics and Child Health (RCPCH) 
stipulates that competency in this skill 
must be demonstrated by neonatal 
trainees.2 However, neonatal intubation 
can be challenging, even in an infant born 
at term gestation. Paediatric trainee 
intubation success rates in neonates have 
been estimated to be as low as 24-53%.3,4 
Reduced training opportunities due to 
increasing use of non-invasive ventilation 
and changing the clinical management of 
infants born through thick meconium have 
been cited as contributing factors.5  

The neonatal patient group provides 
challenges, the combination of which are 
unique in clinical medicine: specific 
anatomical characteristics (relative 
micrognathia, small mouth and airway 
with large occiput, tongue and glottis);  
wet skin; fluid filled lungs at birth; ten- 
fold differences in patient body weights 
(ranging from <500g to >5kg); and a 
transitioning cardiorespiratory system.1,6 
Additionally, neonates have a tendency  
for rapid oxyhaemoglobin desaturation 
due to physiological factors such as higher 
oxygen consumption, low functional 
residual capacity and increased potential 
for airway collapse.7 

Augmented reality-assisted 
videolaryngoscopy: a new vision for 
neonatologists? 
 
This article explores neonatal intubation and why the skill can be challenging for trainees to 
master. Current practice with regards to laryngoscope choice is summarised. Finally, a study 
investigating novel emerging technology, which uses augmented reality to assist in neonatal 
videolaryngoscopic intubation, is described. Future applications of the device are imagined. 
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1. Neonatal intubation can be challenging 

for new medical trainees.  
2. Novel technology using augmented 

reality integrated into 
videolaryngoscopy has been successful 
in the simulation setting.  

3. The technology could enhance training 
opportunities and improve patient 
experience.

Multiple intubation attempts have 
significant adverse associations in 
neonates,8 with prolonged or repeated 
intubation attempts exacerbating factors 
caused by immature physiology and 
ultimately leading to cardiorespiratory 
decompensation – factors that have 
detrimental effects on the developing 
brain.9 This further emphasises the need to 
prioritise training in neonatal intubation 
for future neonatologists.  

As the specialty of neonatal medicine has 
a strong track record of embracing 
technological innovation,1 airway 
equipment in the future is likely to include 
solutions that foster high quality learning 
opportunities while maintaining patient 
safety. The most exciting innovation is the 
novel augmented reality (AR)-assisted 
videolaryngoscope for neonatal intubation. 

Direct or indirect – scoping out 
current practice 

Although in adult populations the use of 
videolaryngoscopes has been demonstrated 
to be more effective than direct 
laryngoscopy for tracheal intubation,10  
the evidence base in neonatal medicine  
is less robust. Until recently, no official 
recommendation had been made by 
regulatory bodies with regards to 
laryngoscope choice in neonatal 
intubation. The British Association of 
Perinatal Medicine has now published a 
framework for practice which states:  
“Use of a videolaryngoscope is strongly 
recommended both for supervising 
inexperienced intubators and in routine 
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clinical practice.”11 There is variation in 
practice nationally, with current choice of 
instrument at individual and departmental 
discretion. European duo Bonfiglio and 
Greif12 recently published a narrative 
review exploring current neonatal 
intubation practice and reporting on 
recent trials. They concluded that 
videolaryngoscope-facilitated intubation 
with a standard blade in neonates should 
be strongly encouraged, in view of the 
available evidence that videolaryngoscopes 
achieve higher first pass intubation success 
rates and fewer intubation complications 
in neonates. As videolaryngoscopy is 
increasingly adopted in neonatal clinical 
practice, novel modifications to the device 
are likely to be similarly embraced.  

The birth of AR-assisted 
videolaryngoscopy 
AR displays virtual content, integrated 
into a user’s perception of the real-world 
physical environment.13 Applications of 
this emerging technology in medicine are 
still in the early stages and not yet widely 
adopted in clinical practice; however, 
examples can be seen in computer-assisted 
surgery, three-dimensional imaging, 
computed X-ray tomography and 
laparoscopy.14  

The USA group led by Dias and 
colleagues14 has developed and studied an 
AR-assisted videolaryngoscope for 
neonatal intubation. Their device consists 
of a standard neonatal laryngoscope blade, 
with the addition of a small camera and 
adapter unit. A magnified video of the 
patient’s airway is projected into the 
intubator’s visual field via a pair of smart 
glasses. This affords the practitioner an 
enhanced view of the glottis, while 
maintaining direct line-of-sight vision of 
the larynx (giving simultaneous direct and 
indirect views). Additionally, the video 
stream can be viewed by trainers who 
provide live feedback. The use of a 
telestration feature enables instructors to 
make a digital drawing, instantaneously 
transmitting to the display on the glasses. 

In their small pilot study15 investigating 
this technique, 45 inexperienced care 
providers with minimal experience in 
simulated neonatal intubation were 
divided into three equal groups and 
coached to complete five intubation 
attempts on a manikin using either direct 
laryngoscopy, indirect videolaryngoscopy 
or AR-assisted videolaryngoscopy. The 

for successful intubation. A UK-based 
team investigating intubation skills in 
neonatal trainees20 described the majority 
of unsuccessful neonatal intubations 
performed by inexperienced trainees being 
due to failure to recognise midline 
anatomical structure. Videolaryngoscopy 
enables supervisors to highlight important 
anatomical landmarks and provide live 
targeted feedback. Indeed, a recent 
systematic review21 described that 
videolaryngoscopy with real-time feedback 
was more effective for learning neonatal 
intubation than direct laryngoscopy. AR 
technology would develop this further, 
with the added benefits of a magnified 
view in the direct line of sight and 
telestration-enhanced coaching.   

Another possible application for AR has 
been proposed: remote support.22 A distant 
specialist could share the view of the 
remote clinician by wearing AR glasses and 
provide instant feedback using 
telemedicine platforms. In the changing 
landscape of modern neonatology, with 
more extreme preterm infants delivered in 
or transferred to specialist units, perinatal 
network collaboration and regional trans-
port teams become increasingly important 
in meeting the needs of these vulnerable 
patients. This technology would offer 
potential for specialists to provide remote, 
real-time support to local teams with less 
experience in neonatal intubation. 

AR videolaryngoscopy 
development: first steps  
With AR-assisted videolaryngoscopy in its 
infancy, there is a clear need for further 
research to demonstrate safety and efficacy.  
This technology has now outgrown the 
simulation setting and study is reportedly 
ongoing in the live neonatal patient 
group.15 In the future, AR-assisted 
videolaryngoscopy may yet prove to have 
the capability to enhance training 
experiences and importantly, improve 
patient outcomes.  

Subjects in the AR-assisted video-
laryngoscope pilot study demonstrated an 
ability to rapidly adapt to the technology.15 
It is not yet clear whether experienced 
clinicians easily adjust their usual practice 
when utilising the device and this has been 
an area identified for further investigation.  

Prospective widespread eventual 
adoption of the device has also been 
considered. The team led by Diaz sought to 
address accessibility concerns for its device 

research team found that in both the AR-
assisted and videolaryngoscopy groups, 
where a magnified view of the airway was 
simultaneously viewed by a supervisor, 
there was significant improvement when 
compared with direct laryngoscopy. 
Intubation success rates doubled, multiple 
oesophageal intubation attempts were 
avoided and time to procedure completion 
was reduced. This adds to existing evidence 
demonstrating that a shared trainee and 
supervisor view in neonatal intubation can 
improve intubation success.16-18  

Dias and team did describe a difference 
in the way subjects used the technology. 
Videolaryngoscope users took a dual 
approach, interchangeably directing their 
attention to a laptop screen, then 
converting to a direct view for intubation, 
whereas the AR adapted unit allowed for 
excellent direct line-of-sight visualisation 
of the airway.  

A recent systematic review exploring 
user screen visualisation in video-
laryngoscopy19 described the significant 
variation in screen viewing and gaze-
switching between patient and screen 
during videolaryngoscopy. In AR video-
laryngoscopy, the need to look back and 
forth between patient and screen would 
cease, with attention fixed on the patient.  

Sample size was limited in the 
investigation of the novel AR-assisted 
videolaryngoscope device.15 Additionally, 
the pilot study was completed in a 
simulation environment with low 
generalisability. However, it can be inferred 
that sharing the airway view with an 
experienced trainer increases the potential 

FIGURE 1  Simulation of staff attempting 
intubation using videolaryngoscopy. 
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through design choices that eliminate the 
need for a costly sterilisation process.15  
The authors anticipate that the technology 
could be introduced easily, as neonatal 
departments could adapt laryngoscope 
blades already in use, through the simple 
addition of a small AR unit. These factors 
could aid the future adoption of this 
technology, particularly when considering 
low-resource settings.   

Conclusion  
In summary, in a specialty with decreasing 
opportunities for trainee clinicians to 
obtain and maintain intubation skills, 
robust training is a priority. The neonatal 
airway kit of the future must address the 
unique characteristics of neonatal patients 
and the need for clinicians to acquire and 
cultivate intubation skills. Investment in 
new and emerging technologies could 
support the neonatal community in 
optimising care, improving training and 
ultimately influencing neonatal outcomes.1 

There is an increasingly convincing 
argument that neonatal videolaryngoscopy 
offers a superior educational experience 
compared to conventional laryngo-
scopy.16-18,21 AR-assisted videolaryngoscopy 
has not yet been tested outside of the 
neonatal simulation environment, but has 
the potential to offer further advantages, 
such as line-of-sight display, telestration 
and remote capabilities.15  

Although additional research is needed 
to explore the safety and anticipated 
benefits of this technology, the neonatal 
community appears likely to continue the 
tendency for embracing innovation.1  

The neonatal airway kit of the future may 
well become an augmented reality. 
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Don’t miss the  
July/August 2024 issue 
of Infant journal

E Q U I P M E N T  G U I D E

 
V O L U M E  1 8  I S S U E  6   2 0 2 2                                                                                                                                                                                                                           223  

infant   

Neonatal transport: a guide to the latest equipment   

The Infant Supplier Guide provides a searchable database of equipment used for the care of sick and premature infants at  

www.infantjournal.co.uk 

Protecting a baby in the event of heavy braking, cornering and impact
The Embrace neonatal transport restraint consists of a mouldable 
vacuum mattress and a soft, disposable flow cover with a safety net. The 
side quick-lock closures guarantee pressure distribution over the entire 
restraint system as well as quick access to the patient. The system can be 
individually adapted to each infant so potential problem areas, such as 
the head and extremities, can be optimally secured. Developed to 
accommodate children up to 3,900g, Embrace can be integrated into 
any transport incubator, following prior adaptation by the 
manufacturer. The Embrace neonatal transport restraint is available 
from Central Medical Supplies Ltd. 

With the option of a full equipment rail or a half equipment 
rail, the Levana Critical Care Transport Trolley by Vanguard 
Medical provides a versatile canvas to build a system on. 
Specialists in neonatal medical solutions, Vanguard are able to 
provide off-the-shelf critical care transport equipment and 
offer bespoke solutions where further expertise is required. 

Effective transportation of infants – a necessity in neonatal care – relies on trained transport teams with access to 

state-of-the-art, specialised equipment to keep a baby stable, warm and safe. In this issue of Infant we look at a 

neonatal transport restraint system, a lightweight incubator, a versatile critical care transport trolley and a variety 

of ventilators, all designed to assist with the challenges of neonatal transfers. 

One trolley meets diverse equipment needs

The Embrace neonatal transport restraint. 

The Levana full rail Critical Care Transport Trolley. 

Lightweight incubator offers enhanced usability

The Atom 
IncuArch 
Transport 
Incubator. 

The IncuArch Transport Incubator by Atom provides high-level 
medical treatment capabilities and exceptional mobility. It has an 
operation panel that is located beside the infant’s head so that vital 
signs can always be checked, even during treatment. The hood is 
also designed to facilitate easy observation and its flat and smooth 
surface helps to ensure advanced wiping performance. The 
compact and lightweight design of the IncuArch – the main body 
weighs approximately 23kg – comes with a lightweight battery 
offering enhanced operating time. The IncuArch Transport 
Incubator is available from Walters Medical.

Continued on following page

Subscribe online at www.infantjournal.co.uk 
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Respiration: a guide to the latest 
equipment 
 
Neonatal respiratory conditions are one of the most common reasons for admission to a 
neonatal unit. A preterm baby, or one born at term with a medical condition, may struggle to 
breathe by itself and need extra support. In this issue of Infant, we look at the latest products 
designed to support newborn respiration.

The Infant Supplier Guide provides a searchable database of equipment used for the care of sick and premature infants. 
Visit: www.infantjournal.co.uk/supplierguide.html

NeoFlow Humidified Resuscitation Limbs deliver humidified gases to a newborn baby 
needing stabilisation. The use of humidified gases has been shown to provide improvements in 
admission temperature while also 
supporting better respiratory function. 
Neoflow Humidified Resuscitation 
Limbs can provide respiratory support 
through face masks or tracheal tubes. 
Further benefits include: BioCote 
antimicrobial protection, additional 
connectors to accommodate all types of 
neonatal resuscitation devices and a 
double swivel elbow. NeoFlow is 
available from Armstrong Medical. 

As well as providing effective warming 
therapy for a newborn baby, a radiant 
warmer can be vital for emergency 
resuscitation. The BQ80 4-in-1 infant 
radiant warmer, available from 
Central Medical Supplies, is a power-
ful nursing platform that combines 
resuscitation, monitoring, radiant 
warming and phototherapy devices. 
The BQ80 has an inbuilt monitoring 
option that can capture the vital signs 
and waveforms of newborns in real 
time during resuscitation, which 
eliminates the need for an additional 
patient monitor.  

Intersurgical, a global designer, manufacturer and supplier of medical devices 
for respiratory care and support, offers an extensive product range including a 
small, lightweight tracheostomy heat and moisture exchanger (HME) – the 
Hydro-Therm Micro. The device is suitable for neonates and infants with a 
tracheostomy for short-term procedures and during transportation between 
departments. Designed to replicate the functions of the body’s upper airway by 
conserving expired heat and moisture and returning it to the patient during 
inhalation, the Hydro-Therm Micro has an open-celled foam HME that 
optimises surface area and maximises moisture return. 

The Dräger Babylog VN800 comes with a new user interface 
and design making it easier and safer to operate. The neonatal 
ventilator supports lung and brain protective ventilation modes 
throughout the whole respiratory cycle. It supports smooth  
and seamless transition from oxygen therapy to non-invasive 
ventilation to invasive ventilation and vice versa.  

A set of treatment tools supports the operator to apply the 
right protective lung and brain ventilation strategy to prevent 
lung injury, haemodynamic and neurological impairment. The 
user interface combined with timely glass-touch technology 
supports intuitive operation and lowers education times and 
possible errors. It is quick and safe to operate even in the most 
stressful of situations. Step-by-step guidance leads the user 
through every procedure. The 360° alarm light flashes in the 
colour of the corresponding alarm priority and is visible from 
every direction. All patient data, alarms and trends are fully 
recorded and can be conveniently exported via USB interface. 


