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Newborn MRI is still
problematic

10 percent of all newborns are born too early and need intensive care. Additionally, many other newborn

children already suffer from complications and need intensive care at the beginning of their life. In order

for these children to develop normally, it is important to detect any organ damage early on. Thanks to exact

MRI diagnosis, vital treatments can be initiated immediately. High risk premature births are particularly

problematic here, i.e. babies born more than 10 weeks before the actual date of birth and weighing less

than 1250 grams.

But magnetic resonance imaging for infants is a big challenge as it demands an interdisciplinary approach

between neonatology, anesthesiology and radiology. In about 10 to 20% of cases MRI imaging requires an

anesthetist. For infants, who usually have to be diagnosed under sedation or anesthesia, process safety

demands very special requirements on team, material and equipment technology as well as the overall

workflow. Moreover, in daily hospital routine MRI of infants are carried out within a short time window of

notice resulting in a short preparation time for the radiology department. This lack of planning often puts

the anesthetist under time pressure. This can lead to mistakes during the MRI.
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Newborn MRI is still
problematic

This is why interdisciplinary teams, especially

anesthetists, face challenges such as:

• The infant is normally awake

• Infants are usually moderately sedated

(conscious sedation) while maintaining

spontaneous breathing, without a secure

airway

• Reflexes and reactions are restricted by

medication

• The equipment technology and materials

used in parallel with MRI must be

MR-compatible, because the static

magnetic fields and high-frequency fields

pose possible hazards

• Only a few patient monitoring parameters

are available in MRI

• In most cases, the preparation area is too

small for MRI installations, which is

especially critical for intensive care patients

Anesthesia conditions in the MRI area are

different from the operating room. In the

operating room, the infant is usually relaxed,

intubated and well monitored.

Recommendations on equipment and safety

in the operating room are given by the national

medical associations. On the other hand,

there are currently no recommendations for

the equipment and room layout in the MRI

room.

Children under the age of three are usually sedated for MRI diagnostics or subjected to general

anesthesia (children can only cooperate from about three or four years of age).

The infant must lie still for the diagnosis but may breathe spontaneously as long as no MRI images

of moving organs are recorded. Only a few years ago, anesthesia was generally preferred for MRI.

Today (flat) sedation is common. Propofol is used to sedate an infant. Remifentanil in low doses is

used for sedation in cases of severe pain.

When Propofol is used, image artefacts occur in the brain during certain sequences. If the newborn

weighs less than 1.5 kg, this means that the respiratory center is immature, the airways are

unstable and the functional residual capacity (FRC) is low. Therefore, it is usually intubated and

ventilated.
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LMT nomag IC incubator
provides a perfect solution

The use of MRI for infants has several advantages over

sonography. Thanks to the incubator system, infants finally also

benefit from MRI. The innovative system of LMT has

revolutionized pediatric radiology. Up to now, babies born before

the 37th week of pregnancy and who depend on the protective

atmosphere of an incubator could not enter the MRI. The

nomag®IC guarantees the protection of the child and is designed

to be compatible with the MRI.

At the interface between radiology and neonatology, the system made it possible for the first

time at the beginning of the millennium to non-invasively examine newborns and even

premature babies from the pediatric intensive care unit using MRI. Previously, babies

receiving intensive medical care, especially those born before the 37th week of pregnancy,

could not be examined by MRI.
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LMT nomag IC incubator
provides a perfect solution

Avoidance of general anesthesia and/ or reducing sedation to an
absolute minimum by:

1- Workflow optimization

The aim of using the incubator is to improve the

workflow, i.e. all handling of the patient takes

place in the intensive care unit and the infant can

recover from the preparation and the transfer to

the MRI. Therefore, the MRI is not blocked during

the preparation of the infant.

This provides a time advantage as the imaging

time is solely reduced to the scanning time,

because the MRI is not blocked during the entire

process. Depending on the case and the

examination focus, the imaging time will take a

total of 20 to 40 minutes. Without the incubator

the MRI is blocked for at least 90 minutes due to

preparation.

2- Adequate preparation

The Feed and Sleep Technique is used to align

the time of infant feeding with the time of

conducting MRI imaging. Before the preparation

for imaging takes place, the infant is fed to make

him or her fall asleep and feel comfortable before

entering the incubator. In this way a general

anesthesia can be avoided, which is associated

with many risks for the infant. In most cases even

sedation can be avoided and only in rare cases

weak sedation is still required (e.g. chloral

hydrate). Feed and Sleep Technique is not

necessary for intensive care infants as they are

already ventilated and sedated. During the entire

transport and examination, the infant is protected

in the life-supporting incubator with temperature

and humidity control and full control of vital

parameters.

Above mentioned challenges are solved in the following way:
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LMT nomag IC incubator
provides a perfect solution

1- Combining Feed and Sleep Technique with LMT’s unique

incubator

Motions are causing artifacts which result in imaging disturbing

signals. In some cases, these artifacts make image evaluation

impossible. Combining Feed and Sleep Technique with LMT’s

incubator reduces motions to an absolute minimum.

Adequate positioning of the infant in the incubator reduces

movements effectively. The infant is restricted in his or her

movement during the entire transport and examination as he or

she is wrapped up tightly in the warm incubator which makes

him or her feel comfortable and let him or her fall asleep. In

addition, the incubator protects against hypothermia through its

heating system, which also reduces movement during the entire

transport and examination. Furthermore, the infant wears

hearing protection so that he or she is not woken up by the noise

caused by the MRI. The transportation in the incubator has a

relaxing effect and, similar to transport in a stroller, causes the

child to fall asleep on arrival at the MRI.

Special body and head coils are part of the incubator and do not

only significantly improve the image quality, but also limiting

movements by covering the child. Upon arrival in the MRI the

examination can take place immediately. The combination of

the above-mentioned factors leads to a drastic reduction of

movement and thus to artifact free images. Improvements in

MRI also lead to faster scanning times with higher resolutions

and ultimately results in reducing patients discomfort and allow

for higher scan throughput.

Avoidance of motion artifacts (= image disturbing signals) by:
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LMT nomag IC incubator
provides a perfect solution

The neonatal head coil and body coil is ideal for imaging because it

offers an improved signal-to-noise ratio (SNR) and uniformity, which in

turn allows for higher resolution images with outstanding quality and

therefore assists physicians in making a diagnosis. This allows

damages to be quickly detected.

The feedback of the institutes using the LMT incubator is positive and the image quality is

considered as excellent. Most of LMT’s clients do not use any sedation at all but the Feed and Sleep

Technique as an adequate preparation for the incubator. Not only premature infants but also

critically ill and intensive care infants benefit for LMT’s superior technology. Medical departments

that do not have the capability to conduct MRI of infants in a secure way wait weeks until the infant

is stable enough for MRI examination. Unfortunately, in many cases time is critical and therefore

relevant therapies/ interventions are postponed leading to irreversible damage to the infants. In this

MRI free interval doctors are conducting additional ultrasound examinations and x-rays which most

of the time do no not add any value but results in time loss. In urgent situations medical

departments need to conduct an MRI of infants, even if they are not well-prepared. In this scenario

departments take the risk of conducting MRI examination with general anesthesia and preparation

directly in the MRI room, resulting in risks associated with general anesthesia, cooling and

inadequate monitoring of vital parameters. Unfortunately, critically ill infants suffer the risk to arrive

in the intensive care unit after imaging in a worse condition than before.

Optimization of MRI imaging quality by using specific head and
body coils

Conclusion
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FAQ

1. What does the MR Diagnostics Incubator System nomag® IC ADVANCED consist of?

The standard system consists of the MR incubator, a trolley with uninterruptible power supply for

intra-hospital transport and a multichannel head array coil.

2. Which MR-coils are available?

Currently, depending on the MRI manufacturer, head array coils with 8 or 16 channels are available. The

current compatibilities with the 1.5T or 3T magnetic resonance tomographs are available upon request.

Body array coil: The 12-channel body array coil is suitable for examining the abdomen, heart and spinal

column. The coil is made up of two parts: The first part featuring 8 channels is integrated in the patient

surface and the second part featuring 4 channels is placed above the patient on a coil holder. The body

array coil is approved for 1.5T and 3.0T magnetic resonance imaging scanners from GE, Philips and

Siemens.

3. On which MRI can the nomag IC ADVANCED be used?

The current compatibilities are available upon request.

4. Is it possible to use foreign MR-coils with the MR Diagnostics Incubator System nomag® IC

ADVANCED?

No. Only MR-coils supplied by LMTmay be used. These MR-coils are specially designed for the incubator

climate and are approved for compatibility with the MR incubator.

5. Which patient sizes is the nomag® IC ADVANCED suitable for?

The nomag®IC advanced is suitable for newborn and premature babies weighing up to 4,500 g and a

maximum body length of around 55 cm.

6. Is it possible to use the MR-coils on different MR-scanners?

Yes, as long as they are the same scanner type and the compatible software is installed at every scanner.

Every coil is coordinated to the requirements of the relevant scanner manufacturer and the field strength.

7. Is it possible to use the nomag®IC ADVANCED 3.0T on a 1.5T MRI scanner?

Yes, the nomag® IC advanced 3.0T can be used for both, on 1.5T and 3.0T MRI scanners, thanks to its

special design. However, it must be combined with the MR coil, which is appropriate for the scanner type

and the field strength.
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FAQ

8. Can the entire system be wheeled into the MR-room?

Yes. The MR incubator, trolley and gas supply can be wheeled into the MR-room.

9. Can the trolley remain in the MR-room during examinations?

Yes. However, it has proven to be advantageous to park the trolley outside of the MR-room during the

examination.

10. How is an examination performed by using the MR Diagnostics Incubator System nomag®IC

ADVANCED?

The entire preparation of the patient (relocation, exchange of monitoring, etc.) is performed on the NICU.

This is followed by transport to the radiology ward and a MRI examination. After the examination, the

patient is brought back from the radiology ward to the NICU, where they are again relocated to the

in-patient incubator.

11. How is the patient protected from the high noise level during the MR examination?

Thanks to the MR incubator, the noise level inside of the patient room is lowered by around 12 – 15 dB

(A). The additional use of ear protection (MiniMuffs®) means that a total reduction of up to 20 dB (A) is

achieved.

12. Is it possible to use the nomag®IC ADVANCED for transport in a helicopter or aeroplane?

The nomag® IC advanced is currently not suitable for transports outside of the hospital.

13. Should the patient receive a general anaesthetic for the MR examination?

Over the last 8 years, users of the MR incubator system in a clinical context have no longer considered a

general anaesthetic as being necessary for performing the MR examination in the nomag®ICadvanced.

Thanks to the stable climate, the noise reduction and all precautionary measures being taken on the

NICU, the entire examination can be performed without a general anaesthetic. In the case of very small

patients, it has proven very helpful to immobilise their feet directly before the examination. Larger and/or

older newborns may require mild sedation.

14. Is it possible to order the nomag®IC ADVANCED without the trolley?

No. The components of the MR transport incubator are not available separately.
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We are constantly improving and evolving as markets, products and

technologies evolve. We pride ourselves in bringing innovative solutions

in bringing products to markets. Contact us today to find out how Zatus

GmbH can help you achieve your goals throughout the North and West

Africa Markets.

CONTACT US

WWW.ZATUS.DEZATUSGmbH, Dwight-D.-Eisenhower-Strasse 2,
65197 Wiesbaden

Tel: 00 49 61123854030
Mob: 00 49 15121233611
Fax: 00 49 61123854032

Info@zatus.de


