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Pregnancy and childhood are important times of great change and
growth. Inside the mom's body, a baby grows from the size of a
poppy seed to the size of a watermelon in just 10 months! After birth,
the brain doubles in size by the time the baby is 1 year old. As a
child's body grows, scientists and doctors may need to investigate
how things are changing by taking a picture of the inside of the child's
body. With this information, doctors can understand if the child needs
special care, and researchers can learn about the growing body. One
way to collect such pictures is by using magnetic resonance imaging
(MRI). In this article, you will learn how MRI works, when it is helpful
to use during pregnancy and childhood, and how researchers around
the world are using MRI in new ways.
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MAGNETS ARE EVERYWHERE!

Magnets have an invisible force that can push or pull certain meta l
objects. Almost everything that uses electricity or runs with a motor
has magnets in it. The magnetic force helps your car run, your
microwave cook, and your computer work. Even the Earth we live on
is a giant magnet. Magnets are also used to help take pictures of the
inside of our bodies to �gure out if you are hurt or sick.

HOW CAN MAGNETS TAKE PICTURES INSIDE OUR
BODIES?

Magnetic resonance imaging (MRI) scanners are giant donut-shapedMAGNETIC
RESONANCE
IMAGING

A machine that uses a
giant magnet to
measure water
molecules in the body
and produce images.

magnets with a tunnel in the center. The magnets are similar to the
ones that stick to your fridge or to your white board at school, excep t
the magnets in an MRI scanner are much bigger and stronger. In fac t,
the magnet in a typical scanner generates a magnetic �eld 30,000
times stronger than the Earth's magnetic �eld! The magnet is so
powerful that when you enter the center of the MRI scanner, the water
molecules in your body line up with the scanner's magnetic �eld. T hink
of your body's water molecules as �dget spinners with tiny magnets.
The magnetic �eld of the MRI scanner forces the water molecules to
spin in alignment. However, you cannot feel your water molecules
moving, and the movement is completely safe for your body.

Next, to create an image, the water molecules must be pushed out of
alignment with the magnet's �eld. To do this, radio waves are sent

RADIO WAVES

Similar to visible light
waves but have lower
energy and you cannot
see them.

through a piece of equipment that acts like an antenna (called an
imaging coil). However, rather than making sound waves like those
that allow you to listen to music in your car, these radio waves help
create signals inside your body. If the radio waves match the frequ ency
of the water molecules (a condition called being “on resonance”,
meaning they vibrate together at the same rate), they can exchange
energy. When the radio waves are turned o�, the water molecules are
pulled back to their original positions, releasing energy. The imaging
coil measures the change in energy from the water molecules and an
image can be created using mathematical calculations.

Each part of your body has di�erent amounts of water molecules
giving o� di�erent signals. For example, your heart is full o f blood
and therefore has many more spinning water molecules compared to
your knee, which is made of hard bone and thus has many fewer. The
di�ering amounts of energy help to give detail to the image of your
body. For more information about how MRI works, we recommend
reading this Frontiers for Young Minds article or this one .
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IS MRI SAFE?

MRI is considered safe for people of all ages—babies, childr en, adults,
and pregnant women. Unlike other imaging procedures such as X- rays
or CT scans, MRI does not use any ionizing radiation and, therefore,IONIZING

RADIATION

A type of energy that is
high enough to remove
an electron from an
atom. It is important to
limit exposure to
ionizing radiation,
particularly during
pregnancy and
early childhood.

does not cause any damage or harm to our bodies. However, if you
have had any surgery during which a doctor put a magnetic material
into your body, the strong magnet in the MRI could make the metal
move or cause problems. Usually, plates and screws used during
surgery are non-magnetic and will not cause a problem. However,
it is still important to tell the MRI technologist collecting the images

MRI
TECHNOLOGISTS

Healthcare
professionals who work
with doctors to get MRI
images of patients.
They help patients
understand what the
scan will be like to
make them feel
more comfortable.

about any surgeries you have had, so they can decide if they want to
use a di�erent test to keep you safe. Also, if you have a pacemake r
(a device to regulate your heart), the strong magnet might cause the
device to stop working correctly. If you do not like small spaces,
the MRI scanner can feel scary and tight because it is a long tunne l.
Sometimes scanners have mirrors to give the illusion of more spa ce,
to help make people feel more comfortable. Some people choose to
close their eyes.

The MRI scanner makes lots of loud noises (as loud as an alarm cl ock)
as it collects the image. You can wear earplugs or headphones to bl ock
out the noise. There is also a microphone inside the MRI scanner so
you can talk to the MRI technologist. While a parent cannot go into
the scanner with you, they can always be nearby. You should talk to
your doctor and/or the MRI technologist if you are feeling nervo us or
scared about having an MRI scan (Figure 1). We, the authors of this
article, have had a range of experiences when receiving MRI sca ns.
Some of us said it was painless, relaxing, and even fun. Others s aid
they felt a little uneasy about the small space; however, listening to
music helped calm their nerves.

Figure 1

Figure 1

The MRI technologist
collects the images and
will help make you feel
comfortable and at
ease during the scan.
You can close your
eyes, listen to music,
and have a blanket to
keep you warm. You
have to stay still during
the scan, so the
picture is not blurry.
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MRI DURING PREGNANCY AND CHILDHOOD

The most typical images collected during pregnancy are from an
ultrasound machine, which uses sound waves to create an image

ULTRASOUND

A machine that sends
high-pitched sound
waves (so high no
human can hear them)
into the body and
records echoes that
bounce back from
human tissues to
produce images.

of the baby. Unlike an MRI, which requires the patient to go inside
a tunnel, an ultrasound scan uses a hand-held probe that is place d
on the skin. A gel is used to make the ultrasound images clearer.
However, some questions about the health of the baby or the mother
are best answered using MRI. Figure 2 shows the di�erences between
an ultrasound and MRI scan of a baby, and Figure 3 provides some
examples of how MRI is used during pregnancy.

Figure 2

Figure 2

(A) Ultrasound image of
a baby. (B) An MRI
image of a baby. The
MRI image provides
more details about the
internal organs (e.g.,
brain, heart) (image
provided by John Sled
and Mike Seed at The
Hospital for Sick
Children).

Figure 3

Figure 3

MRI is regularly used
during pregnancy to
provide detailed images
of the placenta (which
is connected to the
baby by the umbilical
cord and delivers
oxygen and food) and
the baby's brain and
heart.

MRI provides excellent images of the baby's brain and can reve al if
there are areas of concern, such as problems with how brain tissue
is developing. It can also show if there are issues in the baby's heart,
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like a small hole. MRI is also used to study the placenta , the organ thatPLACENTA

An essential organ that
provides oxygen and
food from the mother
to the baby. The
placenta is connected
by the umbilical cord
that later becomes the
child's belly button.

connects the baby to the mother and supplies oxygen and food to the
baby. MRI can provide information on whether the placenta is workin g
properly (that is, delivering enough oxygen and food so the bab y can
grow) and if the placenta is growing in the correct place. A doctor ca n
use MR images collected during pregnancy to make decisions abo ut
treatment plans and whether it is time to deliver the baby.

After birth, children might need an MRI scan for many reasons—f or
example, after an injury, or to help �gure out what is wrong if a chi ld
is not feeling well. If a child has a hard hit to the head, an MRI can tell
the doctor about if/how this a�ected the child's brain. If a child g ets
injured playing sports, an MRI can provide information about d amage
to the muscles or tendons (which connect muscles to bones). If a chi ld
has repeated headaches or pain in their abdomen, an MRI can help the
doctor diagnose the problem and plan a treatment.

ONGOING MRI RESEARCH

While MRI is being used more and more during pregnancy and
childhood, more research is still needed to improve the detection
of problems experienced during these times. Did you know that tiny
substances called metabolites help the baby get nutrients and energy?

METABOLITES

Natural substances
made or used to break
down food/chemicals
in the body that are
needed for life.

MRI can be used to study metabolites in the placenta [ 1]. For example,
glucose is a sugar that is the baby's main energy source, and MRI can
measure glucose levels in the placenta to tell doctors whether the bab y
is getting enough food.

Scientists are also working to discover if MRI can tell if a baby will be
born too early, allowing doctors to provide treatments to protect the
baby. In young children, MRI may be useful for early diagnosi s of autism
spectrum disorder or attention de�cit/hyperactivity disorder . MRI can
also help scientists understand how the brain grows throughout
childhood and changes when kids learn a new skill, such as play ing
a musical instrument or a video game.

For medical science to advance, participation of pregnant peop le
and children in research is needed. However, people have fear s
and misunderstandings about MRI that need to be addressed [ 2]. All
scienti�c research (including studies using MRI) must be eval uated
and approved by a board of experts to make sure the bene�ts to
society outweigh the risks to the patient. Better communication with
the public and steps to help people reduce their anxiety about MRI
scanning will help reduce these fears—such as having patients vi sit
the room with the MRI scanner before the scan, or giving them more
options for videos that can be watched during the scan [ 3].
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MEGA MAGNETO MAN TO THE RESCUE!

Our lab is currently conducting projects to help teach children in
Newfoundland and Labrador about MRI. Funded by Newfoundland
and Labrador SUPPORT, the MRI Magnet Show visits elementary
school classrooms and summer camps. Each session consists of
several engaging activities: a superhero video, magnetic toys, learning
stations, and a dance session where the students must freeze during
the MRI machine sounds. By visiting over 50 groups, the objective
is to develop a stronger scienti�c understanding of magnetism and
MRI among the youth of Newfoundland and Labrador. Mega Magneto
Man, a short �lm, follows Lillian, a young girl who is heroically
transported to an MRI room by our superhero after getting injured
while playing soccer. This video simpli�es and illustrates MRI concepts
while keeping the kids entertained. It has received positive reac tions
from teachers, parents, and most importantly, children. We hope that
if a child later requires an MRI scan or volunteers for a researc h
study, they will remember this video and have a more positive, less
anxious experience.

WHAT IS NEXT?

In this article, we have described how MRI uses strong magnets to
take pictures of the inside of the human body, and that MRI is safe
and helpful at all stages of life. We hope that pregnant people a nd
children who read this article will feel more comfortable if they ne ed
to have an MRI scan, and we further hope that some people will
consider participating in scienti�c research studies using MRI . Our
successful engagement activities to teach elementary-school-a ged
children about magnetism and MRI are just one strategy for
sharing knowledge. We hope other groups will develop additional
opportunities to spread understanding about this cutting-edge
medical imaging technology.
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YOUNG REVIEWERS

ARASI, AGE: 12
Hi, I am Arasi! I love to dance, sing, and play sports. I also like t o just sit down and
read a good book. I aspire to become a pediatrician so that I can help k ids around
the world.

KABILAN, AGE: 10
I like to read. It is my favorite pastime. I also like to know how the brain and the body
works. The other thing I like a lot is soccer—both playing and wa tching. I can speak
French, English and to some extent Tamil as well.

NIMALAN, AGE: 8
I like to be with my friends and chat a lot. I also play soccer and lik e hip hop dancing. I
speak French, English and to some extent Tamil. I love listening to music on YouTube
when my dad is driving.
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