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In the movies, many characters heal very quickly after getting hurt.
Some, like Wolverine or Rapunzel, even have special healing powers.
However, when a person gets hurt in real life, it may take a lot of
patience and hard work to get better. People who are recovering
from an injury may also need support from the community and
care from healthcare and educational professionals. In particular, it
takes time and hard work to recover after a traumatic brain injury
(TBI). People with TBI work with a special group of professionals,
called a rehabilitation team, to get better. In this article, we will
learn about a boy named Dante, who had a TBI after falling off his
bicycle. We will learn what happened in Dante’s brain after he got
hurt and how his rehabilitation team helped him after his TBl. We
will finish up by talking about how you can help people with TBI in
your community.

Even though you cannot see your brain, it is the most complicated part
of your body. Your brain controls how you move, think, and experience
the world. It controls things that you do intentionally, like the words
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TRAUMATIC BRAIN
INJURY (TBI)

Damage to the brain
that is caused by an
external force. TBl may
result in changes in
many different brain
functions, including
moving, thinking,

or communicating.

DIFFUSE AXONAL
INJURY

Damage to axons
(connections between
brain cells) that results
from TBI and may
affect how the brain
functions as a whole.
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you say. Your brain also controls things you do not even notice, like
staying balanced when you are sitting in a chair. Considering how
important the brain is, it makes sense that a brain injury could be a big
deal. A traumatic brain injury (TBI), which is an injury that happens
when an external force damages the brain, may change every part
of a person’s life. Some disabilities after TBI are physical, like when
someone has problems with balance and uses a wheelchair. However,
many disabilities after TBIl are not physical, but have to do with thinking
or communication skills. These disabilities may be hard for others
to recognize or understand. That is why TBI is sometimes called an
“invisible injury.”

WHAT HAPPENS WHEN THE BRAIN GETS HURT?

TBI happens when an external force damages the brain. Some
common causes of TBI are car accidents, falls (like when riding a bike
or playing sports), or getting hit on the head. TBI is quite common.
More than 2 million Americans (including 800,000 children) seek
medical care for a TBI every year [1].

One challenge in helping people with TBI is the fact that every single
TBI is unique. There are many different types of damage to the brain.
TBI may include damage that is focal, which means there is damage in
a specific part of the brain. For example, a person may have a bruise
in the frontal lobe, which is the front part of the brain. However, TBI
is also diffuse, which means that it affects multiple parts of the brain.
Your brain contains 60 billion neurons, or nerve cells, that have their
own special functions to control. Those nerve cells connect through
long fibers called axons. Axons allow different parts of the brain to
work together. In diffuse axonal injury, some of the axons connecting
different parts of the person’s brain are damaged or die. This causes
big changes in the connections and functions of the brain. Look at
Figure 1 to learn more about how TBI might damage the connections
between parts of the brain.

A person’s TBI may also change over time. A person may have primary
injuries, which happen immediately, such as a bruise in the frontal
lobe. However, secondary injuries may happen from minutes to days
after the primary injury. Secondary injuries may include brain swelling
and bleeding, a lack of oxygen to the brain, or disturbance to electrical
activities in the brain.

Because TBI results in damage all over the brain, it causes problems
with the brain’s many important functions. For example, a person with
TBI may be in a coma because there is a change to the brain’s ability
to stay alert. After waking up from the coma, the person may notice
changes to movement and balance, problems with senses like vision
or hearing, headaches, and sensitivity to noise or lights. Some people
may have problems with thinking, learning, and communicating. Some
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(A) Your brain’s 60
billion nerve cells
connect through long
fibers called axons.
Axons allow signals to
travel through the brain
so that different parts
of the brain can work
together. (B) In TBI,
depending on the types
of force on a person'’s
brain, axons might be
stretched, squeezed, or
twisted. Afterwards, the
axon may not work
well or at all, which can
impair the connections
between brain cells.

A special medical
service focused on
helping people to
regain independence
and get back to their
lives after an injury
or illness.
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may also notice changes in emotions and behaviors [2]. For example,
a person who has problems with communication may have a hard
time keeping up with conversation or understanding jokes or teasing.
This may be especially challenging at school. It might be difficult to
know where to fit in and who is a friend. People with TBI may also get
frustrated or angry very quickly. Family, friends, and teachers might not
understand that these problems relate to TBI and may not know how
to help. When you think about how serious the effects of a TBI may
be, it makes sense that there are special teams dedicated to helping
people with TBI.

After a TBI, a person may spend some time in the hospital recovering
from severe medical problems. In some cases, the person may need
help to breathe or eat. The hospital team will make sure that the person
is safe and comfortable enough to leave hospital care so that the next
part of the rehabilitation process can begin [3].

Rehabilitation is a medical service focused on helping people to regain
independence and to take part in activities of daily life after an injury
or illness. After leaving the hospital, some people may go home, and
some may go to another facility for ongoing care. If a person is ready
to take part in daily therapy, he or she may go to a special facility
called inpatient rehabilitation. Inpatient rehabilitation is like a school
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Figure 2

Dante’s morning in
inpatient rehabilitation.
(A) First, Dante gets up
and gets dressed with
his occupational
therapist. (B) Next, he
has breakfast with the
other kids in inpatient
rehabilitation. (C) After
breakfast, he practices
walking with his
physical therapist. (D)
Finally, Dante needs to
get some rest before
lunch because his TBI
makes him very tired.
He wants to be ready
for more therapy this
afternoon!

OCCUPATIONAL
THERAPIST

A rehabilitation
professional who helps
people complete the
daily activities they
want and need to do

after an injury or illness.

PHYSICAL
THERAPIST

A rehabilitation
professional focused
on helping people who
have trouble moving
and completing
important activities

after an injury or illness.
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Figure 2

or camp for people recovering after an injury or illness. A child with
TBI may go to a special facility that is only for kids [3].

ATYPICAL DAY IN INPATIENT REHABILITATION

A child who has a TBI will be busy most of the day in inpatient
rehabilitation. At first, inpatient rehabilitation may be really hard.
People in inpatient rehabilitation go from spending most of the day in
a hospital bed to getting up, moving around, and doing lots of activities
every day. Some people with TBI may be very tired or frustrated, which
makes therapy challenging. We are going to spend a day with Dante,
who fell while riding his bike in his neighborhood. Dante was wearing
a helmet when he had his accident. Wearing a helmet is important
because, in some cases, it can prevent a TBI. In other cases, like
Dante’s, a helmet can reduce the severity of TBI or even save a person'’s
life. Reviewing Dante’s day will help us to learn about what a day in
inpatient rehabilitation is like.

Dante wakes up early in the morning to get dressed with his
occupational therapist (Figure 2A). Occupational therapists help
people do the things they want and need to do after an injury. TBI
may change how a person moves his or her hands, fingers, and arms.
These changes may make it difficult to button a shirt, tie shoes, or
hold a fork. Relearning these skills makes it possible to eat, dress, or
complete schoolwork. Occupational therapists may use special tools
to make these activities possible, like the shoehorn Dante uses to put
on his sneakers.

Next, Dante will eat breakfast (Figure 2B). Today, he is eating in the meal
room with other kids. Some of these kids have had TBIs, but others are
recovering from other injuries or illnesses. Eating with the other kids
allows Dante to practice communication in a social setting. Because
Dante is still in a medical facility, his nurse may come by the breakfast
room with medications to help with headaches, pain, or seizures.

Next, Dante goes to the gym to work with his physical therapist (Figure
2C). Physical therapists focus on rehabilitation for people who have
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Figure 3

Dante’s afternoon in
inpatient rehabilitation.
(A) After lunch, Dante
has speech therapy. (B)
Then, he attends
rehabilitation school
with his friends. (C)
While Dante is resting,
his parents attend a
meeting with his
rehabilitation team to
learn about his
progress and treatment
plan. (D) Tonight, Dante
will rest well and get
ready for another day
of hard work
tomorrow!

SPEECH-LANGUAGE
PATHOLOGIST

A rehabilitation
professional who helps
people with changes to
thinking,
communication, and
swallowing after an
injury or illness.
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Figure 3

trouble with movement. This may include strength and balance for
standing, walking, and changing positions. Dante is walking well, but
he has trouble with his balance and gets tired quickly. Today, he and
his physical therapist are doing some exercises for standing upright
and walking for longer periods of time. After this session, Dante will
be tired. He will use his wheelchair for the rest of the day to keep
him safe.

Dante has a break before lunch (Figure 2D). After a TBI, people are
often very tired after even simple tasks. Dante needs breaks throughout
the day!

After lunch, Dante goes to speech therapy (Figure 3A). Speech-
language pathologists (also called speech therapists) help people
with changes to thinking, communication, or swallowing. A speech-
language pathologist may help a person with TBI to swallow and eat
safely. You can see Dante'’s speech-language pathologist in Figure 2B.
She stopped by the breakfast room to make sure that the kids were
eating and drinking safely this morning.

Speech-language pathologists also work through changes to speech
or language and develop strategies to address communication and
thinking problems [4]. In speech therapy today, Dante is working on
strategies for his memory. He and his speech-language pathologist
have created a memory book. In this book, Dante keeps information
about himself, his injury, and his daily activities. Dante uses his
book to tell his speech-language pathologist about his day so far.
Dante’s memory book helps him to track what he learns and to share
information with the people he sees throughout the day.
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ACCOMMODATIONS

Changes at school (like
more breaks, quiet
time, or time to finish
assignments) that help
a student with a
disability (like TBI) to be
successful in

the classroom.
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Next, Dante will go to rehabilitation school with some of the other
kids (Figure 3B). Rehabilitation school is important because many kids
have trouble in school after TBI. Students need to use many of the
skills affected by TBI, like thinking, communication, and social skills.
Because TBI is an “invisible” injury, some challenges related to TBI
might go unrecognized. TBI symptoms may also be diagnosed as
something else, like behavior problems.

Everything Dante does in rehabilitation should matter for his daily life
[4, 5]. Going to school is a great way for Dante and his friends to
work on their therapy skills in a real-world setting. For example, Dante
must pay attention to the teacher and remember his assignments. He
must also use social skills to know when to talk and when to listen.
During rehabilitation, kids and families may learn about supports,
or accommodations, that will help with returning to school. These
accommodations are not about changing what a person with TBI
learns in school. Instead, they are about making changes to how a
student learns so that he or she may get the most from the classroom.
Some kids may need more breaks, quiet, or extra time to finish
assignments. These types of changes help a student with TBI to stay
in his or her regular environment as much as possible.

While Dante rests after school, his parents meet with his rehabilitation
team (Figure 3C). In inpatient rehabilitation, all of Dante’s physicians,
nurses, and therapists work together. This helps everyone to
understand Dante’s goals and progress [2]. Every person with TBI
is different, and every TBI is different. It is hard to predict how
much progress a person will make or how quickly a person will
see progress. Many scientists are working on this problem. In the
meantime, therapists must customize their plans to each person’s
strengths, needs, and daily life. That way, the person makes as much
progress in therapy as possible.

At this meeting, the entire team updates Dante’s parents on his
progress in therapy and talks about what he will need when he
goes home. This meeting is important because inpatient rehabilitation
jump-starts Dante’s return to his life after TBI, but it is only a small
part of the recovery process [2, 3]. Dante and his family are the most
important members of the rehabilitation team. When Dante goes
home after a few weeks in inpatient rehabilitation, he and his family
will continue his therapy every day!

WHAT IS MOST IMPORTANT TO KNOW ABOUT TBI IN YOUR
COMMUNITY?

Using Dante’s example, we can see that TBI is a serious injury resulting
in many changes to brain functions. Although people with TBI may
work very hard and see big improvements in therapy, many will
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have changes to thinking, movements, and communication for their
whole lives.

People with TBI may have "hidden” disabilities that make it hard to
know how and why they could use support. For example, people with
TBI may find school and social settings to be difficult, but if others do
not understand TBI, they may not know why. If you know someone like
Dante who has a TBI, make sure to be a good listener, to ask how you
can help, and to treat the person with understanding and respect.

Recovery from TBIl is a long, challenging process. Returning to life after
TBI takes hard work and help from rehabilitation professionals, family,
friends, and the entire community. Even though people with TBI do
not heal as quickly as characters in movies, we hope that this article
has shown that getting back to life after TBI takes super hard work,
super community, and super strength!
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