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Current practice and clinical value 
While 3D ultrasound has the potential for
great clinical value, its routine use for
sonographers in the UK is not yet
widespread. Presently, 3D is commonly
employed in specialist fetal medicine scans,
but is otherwise often considered to be a
novelty to provide keepsakes, often only in
private clinics. However, with appropriate
training, sonographers can utilise 3D and
4D ultrasound to augment diagnostic
capabilities during routine examinations. 

Our recent study demonstrated that
during the first trimester scan, a volume
dataset can be acquired, providing
diagnostic views of fetal anatomy in 2D
and 3D.4 Eighty-one participants were
prospectively recruited and a good quality
3D volume was achievable for 76 of the
participants. Diagnostic anatomical views
were achievable for the following
percentage of cases:4

■ axial head (93%)
■ facial profile (80%)
■ cord insert (80%)
■ stomach (62%)
■ bladder (22%)
■ bilateral hands (92%) 
■ bilateral feet (80%)
■ crown rump length (CRL) (88%)
■ nuchal translucency (NT) (72%). 

This early acquisition allows for the
detection of many anomalies, leading to
prompt referral to specialist fetal medicine
units. Early diagnosis and information

To 3D or not to 3D? Clinical value of 
3D ultrasound in the first trimester
The first commercial 3D ultrasound unit was introduced into clinical practice in 1989.1 Rapid
advancements in ultrasound technology, including improvements in machines, software and
transducers, have enabled the acquisition of faster and higher resolution 3D images. These
advances have facilitated the storage, manipulation and analysis of 3D volumes, providing
valuable assistance in accurate assessments and diagnoses of fetal abnormalities. The thermal
indices for 3D and 4D ultrasound are comparable to standard 2D ultrasound,2 ensuring safety
during its application. The wealth of information stored in 3D volumes allows for the
examination of a region of interest in multiple planes,3 enhancing diagnostic capabilities and
clinical decision making.
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1. 3D ultrasound technology has rapidly

advanced since its introduction in 1989,
allowing for faster and higher
resolution images. 

2. 3D ultrasound is not routinely used by
sonographers in the UK.

provide expectant parents with more time
to make informed decisions regarding 
their pregnancy.4,5

Furthermore, 3D ultrasound
significantly aids in diagnosing or
confirming structural abnormalities such
as acrania, proboscis, omphalocele, spina
bifida, limb deformities and the
chorionicity of multiple pregnancies.3

Advanced features such as HDlive
(FIGURE 1), silhouette function and skeletal
setting allow for impressive image
optimisation and the visualisation of fluid-
filled structures such as the lateral
ventricles (FIGURE 2) or myelomeningocele

FIGURE 1  3D surface image of a 12-week
fetus rendered using HDlive.
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(FIGURE 3). Spatial temporal image
correlation (STIC) can be used to image
the fetal heart. By utilising HDlive flow
silhouette with STIC there is a good
possibility of obtaining five cardiac views
at 12-14+6 weeks.6

A 3D volume offers a vast amount of
information by demonstrating surface
anatomy and providing the ability to scroll
through individual image slices in sagittal,
transverse and coronal planes. The X, Y
and Z axes can be adjusted to provide the
optimal angle, allowing the acquisition of
2D images of structures in a fraction of the
time that it would take to acquire them
during a standard 2D scan. 

Beyond fetal assessment, 3D ultrasound
plays a role in assessment of placental
volume and vascularity, and can help to
identify placentas that may fail as
pregnancy advances. By using power
Doppler in conjunction with 3D, the
vascular supply of the placenta can be
visualised during the first trimester7

(FIGURE 4) and research continues on
identifying risk of placental-related
complications.

Limitations 
It is important to highlight that 3D
imaging still depends on the angle of
insonation, making the acquisition plane
(FIGURE 5, sagittal view) of higher
resolution than reconstructed transverse
and coronal planes. Nevertheless, the
resolution of the coronal and transverse

trimester. A skilled operator can optimise
the 2D image with an appropriate angle of
isonation used to acquire the desired
information in the 3D volume. With the
fetus still small enough to be contained
within one 3D sweep, obtaining multiple
desired images, including CRL and NT, is
often possible within a single 3D volume in
the first trimester. 

The examination of surface anatomy and
multiplanar 2D slices provides a clearer
understanding of the extent of any
abnormality, and 3D/4D imaging can be
used to confirm suspicions raised during
2D scans. The wealth of information
obtained from one 3D volume can be
reviewed at a later time, potentially
reducing the physical examination time
and allowing more time for image review
and discussions with parents. 

In addition to its diagnostic benefits, 3D
ultrasound may help reduce repetitive
strain injuries in sonographers. Difficult-
to-obtain views with traditional 2D
imaging can often be achieved using a 3D
volume’s reconstructed image slices,
thereby minimising the need for applying
pressure and maintaining awkward
transducer positions.

planes is often of high enough quality to
demonstrate the presence of structures
such as the brain, stomach or bladder
(FIGURE 6) during a first trimester scan. 

In addition 3D volume acquisitions give
the ability to measure volumes of the entire
fetus or placenta, or individual organs.
However, lack of standardisation means
that reproducibility of such measurements
is generally not adequate for clinical care
and efforts to improve this are continuing.8

Fetal movement during acquisition of a
3D volume is generally considered
undesirable, but during 4D scanning
movements can provide valuable
information, in particular when using the
cine clip function. Such clips facilitate the
assessment of fetal movements and can
provide essential information about
surface anatomy, presence of limbs, shape
of the head and spine and for confirming
normal cord insertion in the first trimester
(FIGURE 7). 

Discussion 

The clinical value of 3D ultrasound
extends not only to specialist scans for
identified anomalies but also to routine
ultrasound examinations during the first

FIGURE 2  Silhouette function demonstrating
the lateral ventricles in a 12-week fetus.

FIGURE 3  Surface, silhouette and skeletal views of a myelomeningocele at 13 weeks’ gestation.

FIGURE 4  2D image on the left and the application of 3D and power Doppler on the right to
demonstrate placental vascularity at 12 weeks’ gestation.



FIGURE 5  Multiplanar view showing sagittal,
transverse, coronal and 3D surface images.
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Conclusion 
The clinical value of 3D ultrasound in
obstetrics and gynaecology is substantial
and continues to expand with
technological advancements. 3D
ultrasound provides detailed and
comprehensive information that has the
potential to enhance diagnostic capabilities
and early detection of fetal abnormalities.
As with all ultrasound, appropriate
training and utilisation of advanced
features are needed for image quality
optimisation. As the clinical applications of
3D ultrasound continue to grow, it is time
to integrate it into routine obstetric
practice to improve screening.
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FIGURE 6  2D images of the brain, stomach and bladder extracted from a 3D volume of a 
12-week fetus.

FIGURE 7  Frames taken from a 4D cine-clip which demonstrated both movement and normal
surface structures in a 12-week fetus.
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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. 
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OxyPrem is a new system for measuring 
brain oxygen levels in the preterm infant 
using light to determine absolute haemo-
globin oxygen saturation in human tissue. 
Advanced algorithms provide consistent 
readings, across varying perfusion 
environments and the equipment can be 
used in any patient at risk of hypoxia. Being 
glue-free, there is no risk of skin damage and, 
as it is reusable, it is cost-effective. The 
OxyPrem product has two year light sensor 
life time and high quality components.
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Neuroprotection: a guide to the latest equipment
Neonatal hypoxic-ischaemic encephalopathy in infants is caused by lack of oxygen to the brain, resulting from brain injury and sustained trauma during delivery. There is a need for neuroprotective strategies and therapies to be developed to support the developing brain and prevent disability. In the case of neuronal injury, neuro-protective interventions are intended to help the brain reduce neuronal cell death. Clinicians have a six hour window in which to initiate active cooling in order to prevent further brain cell death. Brain activity will be monitored with continuous electroencephalography (EEG) to identify any seizure activity.  At the appropriate time, the infant will then gradually be rewarmed. 

Belmont Medical Technologies’ CritiCool MINI delivers targeted patient temperature management in a compact package, leveraging similar technology to the CritiCool thermal regulating system. Battery-powered, lasting up to 60 minutes, and only 11kg (24lb), the portability of the MINI makes it especially relevant in emergency, neonatal and intensive care situations. Simple and precise, the CritiCool MINI device pairs with the CureWrap single-use garment for advanced patient temperature management. Clinicians just to set the desired temperature on the CritiCool MINI device, wrap the appropriately sized CureWrap garment around the patient and start to cool the patient to the set temperature. The patient will then be rewarmed through controlled, monitored rewarming. The CritiCOOL MINI set to start active cooling.

Masimo newborn sensors are designed to 
provide reliable, high quality monitoring 
data during the first moments of life. 
NeoPT sensors are speciality sensors for 
use on the cyanotic patient. These 
sensors are tailored to support the 
unique physiology of the neonate. 
SofTouch speciality sensors for neonatal 
and infant care allow for gentle 
application on fragile newborn and  
pre-term babies.  

Rainbow Sensors, when used with 
Masimo Rainbow SET (Signal Extraction 
Technology) pulse CO-oximeters, 
provide non-invasive and 
continuous monitoring of 
SpO2 and methaemoglobin. 
Blue Sensors are designed 
specifically for use on cyanotic 
neonatal, infant and paediatric 
patients with congenital heart 
disease and oxygen saturation 
ranging from 60% to 100%. 
Newborn Sensors auto-
matically configure SET and 
Rainbow SET devices to a fast 

averaging time and maximum sensitivity 
settings. Velaid SofTouch design allows 
for quick application and repositioning 
on newborn skin. 

The O3 Regional Oximetry Platform
has been expanded to allow monitoring 
of infant and neonatal patients <10kg. 
With its reduced size and flexible design, 
the O3 neonatal sensor easily conforms 
to and allows for ergonomic application 
on small foreheads. It allows 
simultaneous application of SedLine and 
O3 sensors when monitoring patients. 

OxyPrem’s soft silicone hull is made for 
comfortable wear.
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Neonatal hypoxic-ischaemic encephalopathy in infants is caused by lack of oxygen to the brain, resulting from brain injury and sustained trauma during delivery. There is a need for neuroprotective strategies and therapies to be developed to support the developing brain and prevent disability. In the case of neuronal injury, neuro-protective interventions are intended to help the brain reduce neuronal cell death. Clinicians have a six hour window in which to initiate active cooling in order to prevent further brain cell death. Brain activity will be monitored with continuous electroencephalography (EEG) to identify any seizure activity.  At the appropriate time, the infant will then gradually be rewarmed. 

 delivers targeted patient temperature management in a compact package, leveraging similar technology to the CritiCool thermal regulating system. Battery-powered, lasting up to 60 minutes, and only 11kg (24lb), the portability of the MINI makes it especially relevant in emergency, neonatal and intensive care situations. Simple and precise, the CritiCool MINI device pairs with the CureWrap single-use garment for advanced patient temperature management. Clinicians just to set the desired temperature on the CritiCool MINI device, wrap the appropriately sized CureWrap garment around the patient and start to cool the patient to the set temperature. The patient will then be 
The CritiCOOL MINI set to start active cooling.
The CritiCOOL MINI set to start active cooling.

Masimo newborn sensors are designed to 
provide reliable, high quality monitoring 
data during the first moments of life. 

 sensors are speciality sensors for 
use on the cyanotic patient. These 
sensors are tailored to support the 
unique physiology of the neonate. 
SofTouch speciality sensors for neonatal 
and infant care allow for gentle 
application on fragile newborn and  
pre-term babies.  

Rainbow Sensors, when used with 
Masimo Rainbow SET (Signal Extraction 
Technology) pulse CO-oximeters, 
provide non-invasive and 
continuous monitoring of 

 and methaemoglobin. 
Blue Sensors are designed 
specifically for use on cyanotic 
neonatal, infant and paediatric 
patients with congenital heart 
disease and oxygen saturation 
ranging from 60% to 100%. 
Newborn Sensors auto-
matically configure SET and 
Rainbow SET devices to a fast 

averaging time and maximum sensitivity 
settings. Velaid SofTouch design allows 
for quick application and repositioning 
on newborn skin. 

The O3 Regional Oximetry Platform
has been expanded to allow monitoring 
of infant and neonatal patients <10kg. 
With its reduced size and flexible design, 
the O3 neonatal sensor easily conforms 
to and allows for ergonomic application 
on small foreheads. It allows 
simultaneous application of SedLine and 
O3 sensors when monitoring patients. 
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The Infant Supplier Guide provides a searchable database of equipment used for the care of sick and premature infants. 

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