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Always seek the advice of a licensed healthcare physician regarding any questions you may have. Do not disregard
professional medical advice because of something you have read in this handbook. If you think you or someone you
know may have a medical emergency, seek immediate medical treatment through your doctor or emergency room.

Introduction
It is estimated that 2.4 million people sustain a traumatic brain injury each year. Of this group, 75-80% sustains
what is commonly referred to as a concussion. Just as no two brains are alike, no two brain injuries are alike
either. Brain injuries can happen in a variety of ways and the symptoms will vary person to person. The
symptoms of a concussion cover a broad range of debilitation from headaches to memory loss to physical
impairment. Because of the invisible and varied nature of brain injuries, people who suffer from them often find
themselves defending their injury to people with little understanding of the science, symptoms or complex nature
of the brain.
According to the CDC, across all age groups, car accidents are the third leading cause of concussions and the
second leading cause of brain injury related deaths. What this means is that brain injuries from car accidents are
more common than you think. Because of this it is essential that you are aware of the risks, symptoms, and
misconceptions related to concussions. Our goal in writing this report is to provide you with the essential
information you will need in order to better understand traumatic brain injuries and their long term implications.

What is a concussion?
A concussion is a type of brain injury. A
concussion results when the brain rapidly moves
within the skull, shearing the neural tissue
which causes metabolic and mechanical
changes in the brain. Although concussions are
referred to as a mild traumatic brain injury, they
need to be taken seriously. With proper care,
most people will recover from a concussion;
however, a concussion can have a lasting effect
on your memory, attention, learning and
lifestyle. It should not be assumed a concussion
will resolve on its own.
It is important to note that a concussion is a
type of diffuse axonal injury (DAI) which is a
head injury that occurs over a widespread area
of the brain. The vulnerable cell axons in the brain are stretched and sheared as a result of the concussion. In
more severe brain injuries the axon injury is visible on MRI because of the eventual cell death. But with many
concussions the effects are less obvious. Diffuse axonal injury is considered instrumental in causing cognitive
sequelae such as memory difficulties and problems with concentration. DAI’s are commonly the result of car
accidents or blows to the head.
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Concussion Grades
Concussions are graded based on their level of severity. The grading scale of a concussion has to do with how
extensive a person’s change in consciousness was.
A grade 1 concussion involves a person remaining conscious but confused. If you experience a
grade 1 concussion you might find that it is hard to think straight, concentrate, and you might
feel dazed for up to 15 minutes after the accident.
A grade 2 concussion involves amnesia. You will still have remained conscious after your
concussion but you will be unable to remember exactly what happened.
A grade 3 concussion involves a loss of consciousness for several minutes and there will be
noticeable brain dysfunction.
Concussion grades and terminology can be confusing to understand or diagnose. Think of traumatic brain
injuries on a continuum with mild TBIs and the different concussion grades overlapping. The Brain Injury
Association estimates that approximately 75% of all brain injuries fall in the “concussion-mild TBI continuum.”

Traumatic Brain Injury Grades
You might have heard a lot of different terms used to describe brain injuries. TBI’s, mild vs. moderate vs. severe
TBI’s—what do any of these terms mean?
A Traumatic Brain Injury or TBI is an impact to the head which causes the brain to violently shift
within the skull or a force that causes the skull to break, directly impacting the brain. The impact
can be from an external object or the force felt by sudden acceleration and deceleration. This
can result in an impairment of mental or physical capabilities.
DODSON & ROSS
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Some medical professionals grade TBI’s into three categories: mild, moderate, and severe.
A Mild TBI is the most common. It is the result of a forceful motion to the head or an impact to
the head that causes a change in mental status or consciousness for less than 30 minutes.
Another name for a mild TBI is a concussion.
A Moderate TBI involves the same set of circumstances as a Mild TBI but the symptoms and
affects are wider and more severe. A Moderate TBI usually causes loss of consciousness for
longer than 30 minutes.
A Severe TBI causes loss of consciousness for longer than 24 hours and can cause post-traumatic
amnesia for longer than a week after the accident.
It is important to note that the terms mild, moderate, and severe do not describe the severity of your brain
injury. Every brain injury is serious. Similar to the grades associated with concussions, the terms mild, moderate,
and severe only refer to the change in consciousness. In other words, a severe TBI has a more severe loss of
consciousness than a mild TBI. Don’t let anyone tell you that your brain injury is only “mild”.

Misconceptions about Concussions
-

-

-

-

A concussion isn’t a brain injury. Don’t get confused by the terminology. If
you hear the term concussion it means mild TBI.
Concussions are no big deal and will heal on their own. Don’t be misled by people claiming that
concussions are not serious. Every concussion, no matter how mild, injures your brain and may
require medical intervention.
You can’t possibly get a concussion without a direct impact to the head. While a blow to the
head commonly leads to a concussion and other brain injury symptoms, you can receive injury
to the brain without being hit in the head. The rapid back and forth motion of the head many
people experience in a car accident, common whiplash, or a cycling crash or fall may cause a
brain injury. The forceful movement of the head in an acceleration/deceleration motion causes
the brain to crash into the front or back of the skull forcefully. It’s the forceful jostling of the
brain against the skull which can result in damage to the brain neurons leading to an eventual
brain injury even without the head striking anything.
You can’t get a concussion if you were wearing a helmet when hit. Many athletes and laborers
get concussions even though they were wearing a helmet at the time of the impact. Most
helmets do not protect against concussions at all. They protect the skull from fracture and
breakage, not the brain against impact.
You have to lose consciousness. The vast majority of concussions do not involve a loss of
consciousness. After an accident, most people think that being confused or dazed is normal. And
in some respects it is. But being confused, dazed, and unaware of your surroundings or not
remembering what happened after an accident can also be indicators that you have suffered a
head injury.
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Symptoms and Signs
Symptoms of concussion usually fall into four categories: thinking/remembering, physical, emotional, and sleep.
Below is a brief diagram explaining the categories and their related symptoms.

Thinking /
Remembering
•Difficulty thinking
clearly
•Feeling slowed
down
•Difficulty
concentrating
•Loss or reduction
in short or long
term memory
•Difficulty
remembering
new information

Physical

Emotional

Sleep

•Headache
•Fuzzy or blurry
vision
•Nausea or
vomiting (early
on)
•Dizziness
•Sensitivity to light
and sound
•Balance problems
•Lack of energy

•Irritability
•Sadness
•Depression
•More extreme
emotions and
mood swings
•Nervousness or
anxiety

•Sleeping more
than usual
•Sleeping less than
usual
•Trouble falling
asleep
•Interrupted sleep
or unstable sleep
patterns

Concussion symptoms vary and you may feel some or all of these symptoms. However, you might not
experience the symptoms right away. While most people’s symptoms go away quickly, it is not uncommon to
experience some or all of these symptoms weeks after your accident. Up to 15% of people who suffer a head
injury do not recover fully.
It is important to understand that there is a difference between “signs” and “symptoms”. Signs of a concussion
infer visible and noticeable signals that a person has suffered a brain injury. Signs are easy to spot. Symptoms,
on the other hand, are not readily visible. Symptoms are usually reported by the injured person or by someone
who knows them well enough to notice a difference. A person can seem normal, but they might be having a
hard to performing their day to day tasks.
Keep in mind that concussions take a toll on the brain with the effects accruing over time. Brain injuries are a
process and not an event. What that means is that they don’t happen suddenly and then go away. It might take
days or weeks for you to feel the symptoms of your concussion and even longer for your brain to heal.
When you return to your daily activities after an accident you may not have any major deficiencies. Instead, it
may be a host of small changes in your ability to process information, recall memories or pay attention to
certain tasks. These little differences are often noticed by family members, colleagues and friends before they
are noticed by the person actually suffering from the brain injury.
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Signs of Concussions
•Impairment or loss of consciousness
•Confusion
•Vacant stare or glassy eyes
•Amnesia (retrograde or anterograde)
•Poor concentration
•Delayed responses
•Poor coordination or balance
•Personality change
•Inappropriate emotion
•Slurred speech

Additional signs to watch for in athletes:
 Unaware of period, opposition or
game score
 Inappropriate playing behavior,
eg. running in the wrong
direction
 Significantly reduced playing
ability

Symptoms of Concussions
Somatic / Physical
•Headache
•Nausea and vomiting
•Balance problems and dizziness
•Sensitivity to light and noise
•Numbness and tingling
•Blurred vision / diplopia / flashing lights
•Tinnitus
Neurobehavioral / Emotional and Sleep
•Drowsiness
•Fatigue or lethargy
•Depression
•Nervousness and irritability
•Sleeping more than usual
•Trouble falling asleep
Cognitive / Thoughts and Memory
•Feeling slowed down
•Feeling 'in a fog' or 'dazed'
•Difficulty concentrating
•Difficulty remembering

Common Types of Trauma to the Brain
Each and every brain injury is unique, but certain types of trauma are seen time and again. Some of the most
common types of brain injury are explained below.

Diffuse Axonal Injury (DAI)
Diffuse Axonal Injury is the technical name for nerve damage that occurs by shearing or tearing of the axons. DAI
is a common result when the brain experiences traumatic acceleration, deceleration or rotation.
Axons exist mostly in the inner, white matter of the brain, while nerves generally line the outermost layer of the
brain called grey matter. The axons work like telephone wires, sending messages between the many nerve cells.
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Shearing cuts the axon, preventing blood flow and signals from moving between nerve cells. Because nerves
thrive on blood, tearing of the axon results in starvation of nerves in the affected areas of the brain.
The axon need not be completely torn apart to
kill the cell. A partially torn, stretched or
twisted axon can result in a slow swelling of the
axon as blood builds up until it eventually
bursts, killing the nerve cell more gradually.
Because of the effect on the nerves, DAI is
commonly referred to as nerve damage.
Although the extent of the damaged area can
be vast, DAI often goes unnoticed on standard
imaging tests because the individual axons are
tiny, only about 1 micrometer (one millionth of
a meter) in length.

Lacerations
Lacerations are what doctors call the tearing of brain tissue or blood vessels. They are typically caused when the
skull breaks and bone fragments tear the tissue or when a foreign object penetrates the skull, cutting the tissue.
In rare cases, they are also caused when the brain hits the bony ridges inside the skull without any splintering or
cracking of the skull itself. The human brain is almost as dangerous a home for the brain as it is safe.
Lacerations can be categorized as either diffuse or localized/focal. Diffuse lacerations affect large parts of the
brain whereas localized lacerations are concentrated in a particular area or areas. It is common to see localized
lacerations where the brain felt a direct impact surrounded by less severe, diffuse lacerations across nearby
regions of the brain.
Lacerations often result in brain swelling because they lead to a buildup of blood from the torn tissue and blood
vessels. It works the same in the brain as it does anywhere else. You can imagine your blood vessels as a hose
with the water flowing. If you kink the hose, the water builds up and eventually bursts, flooding that area of the
yard. Your blood vessels, much like your garden hose, swell because of the increased blood flow to the wounded
area. The increased pressure in the brain can cause headaches, dizziness, nausea, loss of brain functions and
death in the most severe cases.

Blood Clots
Blood clots in the brain are masses of sticky blood inside the brain
or between the brain and skull. Although they are caused in the
same way, blood rushing to an injury to seal the wound, they are
substantially more dangerous than the everyday clots we refer to
as scabs on a scraped knee or a cut finger.
Clots often form in arteries, depriving affected areas of an
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adequate supply of blood, which normally carries essential oxygen and nutrients to the brain. If arterial clots go
untreated and the brain cells begin to die, the injured person may suffer a stroke.
Cerebral clots are coagulated masses of blood that form between brain and skull, as opposed to inside the
arteries that pump blood to the brain. These increase pressure on the nearby brain tissue which can cause
permanent brain damage.
Clots pose other threats when the break away from the area they were initially created to protect, often in other
larger arteries and they get pushed to a smaller arterial opening where they become lodged. This process is
known as an embolism.

Hematomas
Hematoma is the name medical professionals give swelling of blood outside the blood vessels. The rest of the
world calls this a bruise. However, bruising of the brain is much more serious than bruising in other parts of the
body.
There are three types of hematoma that occur in the brain, each of which requires prompt medical treatment.
Epidural/extradural hematomas occur when blood accumulates between the skull and the dura (the thick
membrane that covers the outer layer of the brain). In about 90% of victims, a fractured skull from a localized
and direct blow to the head causes the injury. Parts
of the skull splinter and chip off into the brain upon
impact, cutting the blood vessels open.
Injury victims usually recover well with adequate
treatment because the bleeding on the outer bounds
of the brain rarely reaches the brain matter. Epidural
hematomas have extremely low mortality rates and
can usually be treated with medication to reduce the
swelling.
Intracranial hematomas occur when a blood
vessel ruptures between the skull and brain or inside
the brain. The blood pools, putting pressure on the brain tissue which cuts off blood supply to connected brain
cells. Too much pressure on the brain can cut off blood supply to brain cells and crush the surrounding brain
tissue, causing permanent brain damage.
Intracranial hematomas have potentially deadly consequences and regularly require emergency surgery to drain
the blood and release the pressure on the brain.
These occur after sudden acceleration or deceleration or a sudden blow to the head. The brain is surrounded in
fluid to keep it safe from the bony skull. In the event of a quick stop or a sudden and direct blow to the head, the
brain moves rapidly within the skull and forces the fluid out of the way. Without the protection of cerebral fluid,
the brain smashes into the skull, often resulting in bruising.
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Subdural hematomas are the most dangerous of the cerebral hematomas. They occur when blood collects
outside the brain, between the dura (outermost membrane surrounding the brain) and the arachnoid (layer just
inside the dura) resulting in compression of brain tissue.
If the blood accumulates rapidly, causing a sudden increase in pressure, the hematoma can lead to
unconsciousness or coma as the brain shuts down in an effort to preserve itself.
In the event of minor head trauma, the
bleeding pools slowly, sometimes going
unnoticed for weeks. These are called chronic
subdural hematomas. People that take
anticoagulants medications and have
conditions affecting ability to clot are at
greater risk of chronic subdural hematomas.
When the blood pools between the dura and
arachnoid very rapidly after a serious head
trauma, it is called an acute subdural
hematoma. These are particularly dangerous
because they require immediate treatment
to prevent brain damage and death. Surgery
is always required to remove the blood and
release pressure on the brain in acute cases.

Mechanics of the Injury
There are a lot of different ways to classify brain injuries based on how they occurred. Below are some helpful
terms that may help you understand your or a loved one’s diagnosis.

Open v. Closed Head Injury
Open head injuries occur when something, whether it is a foreign object or parts of the skull itself, penetrates
the skull. Open head injuries may be further classified as penetrating, perforating or tangential injuries based on
how the injury occurred.
Penetrating injuries occur when a foreign object pierces the skull and remains in the brain. Perforating injuries
occur when an object passes completely through the skull, leaving both an entry and exit wound. Tangential
injuries occur when an object bounces or ricochets off the skull, forcing fragments of the skull into the brain.
Open head injuries pose serious risks to the injured person due to extreme loss of blood and risk of infection in
the brain.
Closed head injuries occur when the head suffers trauma without any penetration by external objects. They can
happen when the head is directly hit with an object or when it is shaken violently, forcing the brain against the
skull. Closed head injuries account for about 75% of all TBI’s.
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Direct v. Indirect Impact
Direct blows to the head are straight forward. They occur when an object hits the head or the head hits an
external object. The object does not need to penetrate the skull to be considered a direct impact, even though
skull fractures are a common result.
In contrast, indirect impacts occur when the head is shaken as a result of a fall, collision or impact to another
area of the body and no external object hits the head. Some other force rocks the body with enough might to
shake the brain within the skull. In indirect impacts, the skull is the only direct cause of damage to the brain.

Coup Contrecoup
Coup Contrecoup injuries can be particularly severe because they involve damage to at least two separate areas
of the brain. They occur when the brain rocks violently back and forth inside the skull after an impact.
Each time the brain hits the inside of the skull, it is
susceptible to more damage. This type of injury is
common with severe whiplash and shaken baby
syndrome.
‘Coup’ refers to the injury caused by the initial impact.
‘Contrecoup’ refers to the injury on the opposite side of
the brain. Coup Contrecoup injuries always have at
least two places where the brain has been injured from
colliding with the skull. This type of rocking injury often
leads to DAI, forcing the brain to create new pathways
for communication within the brain.

Cerebral Hypoxia
Brain injuries can happen without any force or impact to the head as well. Sometimes medical errors can cause
brain damage. Cerebral Hypoxia or Hypoxic Brain Injury is an all too common example of a brain injury without
any trauma.
It can happen as a result of smoke inhalation, carbon monoxide poisoning, drug overdose, or when a patient is
not evaluated and treated quickly enough post injury and exposure to toxic substances.
Hypoxia is a lack of oxygen to the tissues. The severity of the hypoxia depends greatly on the length of time the
brain was deprived of oxygen. Like the nutrients in blood, brain tissue needs oxygen to thrive and will begin to
die without an adequate supply. As little as five minutes without enough oxygen can cause permanent brain cell
death. Without proper medical intervention, hypoxia can progress into anoxia, a total lack of oxygen to the
brain.
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Parts of the Brain
The brain is the command center for the human body, so anything can be affected when it is damaged. The most
common complaint associated with brain damage and concussion is memory loss. Brain damage may also result
in vision and speech impairment, headaches, disrupted sleep patterns, behavioral changes and loss of motor
function.

The side effects usually vary depending on which parts of the brain are damaged. The cerebrum, cerebellum and
brainstem are the three main components of the brain. The cerebrum is divided into two hemispheres (right
and left) and made up of four lobes (frontal, parietal, occipital and temporal). Each part of the brain contributes
to a certain function, be it motor, sensory or cognitive.

DODSON & ROSS
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The largest of the lobes, the frontal lobe, sits in the front of the brain and extends to both hemispheres. It
can be thought of as the home of our personalities. It controls cognitive skills such as expression of emotions,
problem solving, memory, judgment, smell, behavior and language, and primary motor functions or our ability
to move the muscles in our bodies consciously. The frontal lobe is the most common place for brain injury to
occur. Changes in personality are the most common indicators of damage to the frontal lobe. Other common
symptoms of frontal lobe damage include memory loss, impairments in judgment, mood swings and impulsive
acts.

The parietal lobe is involved in comprehension. It integrates information received by visual cues, language,
reading and sensations. This lobe helps you navigate as you walk through a room of objects and know to pull
away from extremely hot or cold temperatures. Damage to this area of the brain can cause inability to
accurately reach for an object with visual guidance, trouble reading, problems with understanding where the
body exists spatially, and difficulty multitasking. Less common symptoms include confusion between right and
left, reduced mathematical ability and language disorders.

The temporal lobe is responsible for long term
memory formation, processing speech, vision, smell
and sound. It sorts through all the different sounds
you hear and makes sense of the noise so you can
understand what people say when they speak.
Temporal lobe damage is commonly associated with
memory loss and inability to pay attention to what is
seen or heard, trouble comprehending language and
obsessive behavior.

The occipital lobe processes information received from the eyes. It aids in visual perception and color
recognition. Occipital lobe injuries impair how the temporal lobe processes what the eyes see. Damage to this
region of the brain can result in limited field of vision, hallucinations, illusions, inability to read, and in severe
cases blindness.

The cerebellum, also called the ‘little brain,’ sits below the cerebrum and above the brain stem in the back
of the head. It regulates essential motor functions such as balance and coordination, allowing us to have fluid
movements. Damage to this area of the brain could lead to loss of balance, unsteady or slowed movements and
tremors.

The brainstem connects the brain to the rest of the body via the spinal cord. It controls vital functions such
as breathing, blood circulation, transmittal of sensory responses, digestion and heart rate, known as autonomic
functions. Autonomic functions are those that happen without conscious thought or effort. An injury to the
brainstem can result in severe breathing problems, abnormal heart rates, balance disorders, insensitivity to pain
and other sensations, and in severe cases coma or vegetative state.
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Long Term Implications of Brain Injury
Although the side effects of most brain injuries diminish or completely subside within a month or so of the initial
injury, others may last for months, years or indefinitely. We address some of the most common persistent
problems experienced by brain injury survivors such as impairment in sensations, Narcolepsy, Secondary Impact
Syndrome and more severe impairment associated with comas and vegetative states

Alteration and Loss of Sensation
One or more of the five senses, touch, smell, taste, hearing and sight are commonly impacted by a traumatic
brain injury. While some people report diminished ability to perceive, others experience sensory hypersensitivity
(over responsiveness to sensations). When a sense is impaired the other senses often become more sensitive as
the brain learns to rely on them more.
Touch is the sense by which external objects and forces are perceived through contact with the body. The
sensation begins at the point of contact and travels through nerves in the spinal cord and to the
brain. Touch is primarily processed in the parietal lobe, specifically the primary somatosensory
area.
Common problems associated with the perception of touch are the lack of sensation in fingers, numbness and
tingling in parts of the body and irritation by clothing or blankets that once were comfortable. Diminished or
total loss of sensation can be particularly dangerous because it often includes inability to perceive extremely hot
or cold temperatures or pain, stripping the injured person of basic human defense mechanisms to pull away
from danger.
The senses of smell and taste are deeply entwined. They are the perception of chemicals in the air and food.
Tastes combine with smells to make flavors. Any impairment of smell or taste can cause foods to
lose their normal taste and people affected to lose their appetites. Although it may sound minor,
the ability to enjoy food encourages people to eat. Without the stimulation provided by taste and
smell, eating becomes a chore.
Smell is perceived by neurons inside the nose and transferred along axons to the olfactory bulbs which are
situated under the frontal lobe. If the loss of smell has not returned after 6 months, the damage is likely
permanent.
Complete loss or diminished sense of smell, referred to as anosmia, is often overlooked by doctors because it is
not a life threatening side effect of brain injury even though it can have serious impacts on day to day life.
Inability to smell smoke in the case of a house fire or the sulfur-like smell of a gas leak can be fatal.
Taste is perceived by the taste buds on the inside of the mouth and tongue. They send signals along nerve fibers
to nerves in the brainstem and on to the thalamus. Injury to any of these regions can impair perception of taste.
Taste is usually categorized as being sweet, salty, sour, bitter or savory. Perceived taste can be altered, making
flavors you are accustomed to tasting seem duller or certain things to taste metallic. People who suffer from loss
of taste and smell tend to pay more attention to the texture of food.
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Hearing is the perception of changes in air pressure. The brain processes hearing in the auditory cortex, which
lies in both the right and left temporal lobes, and sends the information to the cerebral cortex.
Problems, such as ringing in the ears and loss of hearing and extreme sensitivity to sound can be
debilitating side effects of brain injury. They occur when part of the auditory cortex, but not all, is
damaged.
Imagine if every sound you heard was amplified so that typing on a keyboard was as loud as a drum. That is
what people with hypersensitive hearing deal with on a daily basis. Because noises are amplified, crowded
environments can be extremely overwhelming and simple sounds may startle the affected person. People who
have hypersensitive hearing often develop anxiety and suffer from constant headaches or migraines.
In extreme cases, TBI survivors may become deaf. Deafness is a result of destruction of the auditory cortices in
both the right and left temporal lobes.
Sight is the perception of light. Partial or total loss of vision blurred vision, seeing stars, and photophobia
(sensitivity to light) are effects of brain injury felt by many. People may also experience trouble
judging distances and experience involuntary eye movements referred to as nystagmus.
In order to process what we see, our retinas capture light and send the light to the occipital lobe through the
optic nerve. When vision is impaired, the root of the problem can be identified as the eyeball, the optic nerve or
the occipital lobe depending on where the head injury was located and how it occurred.
In severe injuries, the optic nerve may be severed, causing blindness. Entering a state of blindness after living life
with the ability to see can lead to depression, loneliness and a feeling of lack of independence. It is important for
caregivers to understand the effects blindness may have on a loved one beyond their impaired eyesight.

Narcolepsy
After the initial recovery
phase, 43% of those
suffering a TBI complain of
developing
sleep
disorders. One of the long
lasting effects of a brain
injury can be the onset of
post-traumatic narcolepsy. Post-traumatic narcolepsy is defined as narcolepsy that develops following a head
injury in a previously asymptomatic person. Narcolepsy is characterized as experiencing excessive daytime
sleepiness (EDS), cataplexy, hypnagogic hallucinations, and sleep paralysis. The complaint of excessive sleepiness
(hypersomnia) is not uncommon after a head injury, but post-traumatic narcolepsy is becoming increasingly
prevalent as the nature and diagnoses of narcolepsy is better understood.
The most common form of narcolepsy is narcolepsy with cataplexy which is characterized by an abrupt loss of
muscle tone or strength that results in an inability to move. Cataplexy always occurs during wakefulness. It can
be localized to just a few muscle groups, or generalized, involving the whole body. It is normally caused by
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strong emotions such as laughter, excitement, surprise, anger, etc. Loss of neurons in the hypothalamus which
produce the wake-promoting neuropeptide, hypocretin, cause the severe sleepiness associated with narcolepsy.
Following a brain injury, these neurons are reduced causing the onset of temporary excessive sleepiness in some
and permanent narcolepsy in others.
It is important to note loss of consciousness after a head injury is not necessary to develop post-traumatic
narcolepsy. The majority of patients studied for post-traumatic narcolepsy only experienced a mild TBI and
showed no abnormalities on radiological examinations such as CT and MRI. There is no cure for narcolepsy and if
cataplexy is present then the damage to the neurons in the hypothalamus is irreversible.
Treatment for post-traumatic narcolepsy involves treating the symptoms with central nervous system alerting
agents such as Modafinil, ampethamines like Adderall, and other amphetamine-like stimulants such as
methylphenidate, commonly known as Ritalin, to alleviate EDS and reduce the incidence of sleep attacks.
Patients suffering from post-traumatic narcolepsy will find major lifestyle changes are often necessary to
compensate for the sudden onset of EDS. You may have to schedule multiple naps throughout the day that
could interfere with work or other normal day-to-day activities. Common everyday activities such as taking the
stairs or using a toaster oven can become dangerous if a sudden attack of sleepiness or cataplexy occurs. Driving
a car or riding a bicycle is out of the question. Many people suffering from the more serious symptoms of
narcolepsy can no longer work and require constant supervision for their own safety.
Most people who suffer from narcolepsy find support groups helpful for dealing with the major lifestyle changes
that occur. Many people also try to avoid strong emotions, since humor, excitement, and other intense feelings
can trigger cataplectic attacks. Support groups also provide individuals with a network of social contacts who can
offer practical help and emotional support.

Secondary Impact Syndrome: What does it mean?
It is vital that all athletes, parents and coaches know the signs and sideeffects of concussions so they can help protect against what is called
secondary impact syndrome (SIS). Secondary impact syndrome involves
an athlete suffering post-concussive symptoms following a head injury
and then experiencing another subsequent head injury before they
have recovered from the first. If within days or weeks, the athlete
returns to play and suffers a second head injury, cerebral swelling, brain
herniation, and even death can occur. It is important to note that
neither impact needs to be severe for SIS to occur.
Once you sustain an initial concussion you may develop cerebral edema
(swelling) which can cause loss of consciousness, memory impairment,
disorientation and headache. However, your brain’s auto regulatory
mechanisms will try to compensate for this mechanical and physiologic
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stress and protect against massive swelling. This is thought to be accomplished by acutely limiting cerebral blood
flow. Your brain is in a state of vulnerability at this stage and if a second impact occurs, even if it is minor, the
impact can have devastating effects.
SIS occurs with any two brain injuries that happen within relatively the same time period. It can be two impacts
in the same game or impacts that are a month apart as long as the initial concussion has not yet healed. It is
important that not only coaches, but parents are aware of this syndrome and can counsel athletes about not
returning to play after being suspected of having a concussion. Young athletes are at the highest risk for SIS and
it is important that concussions be promptly identified and the athletes recovering from concussions be allowed
to fully heal before returning to play.

Post Concussion Syndrome: The Long Term Consequences
Because the symptoms of concussions manifest over time the
long term consequences of a brain injury can be severe. Postconcussion syndrome refers to the persistence of symptoms of
a concussion after the accepted time frame of recovery. While
the accepted time frame of recovery will vary by age, medical
history, and severity of the injury, most people recover from a
concussion within a few weeks after the accident.
The symptoms which constitute post-concussion syndrome are
usually marked by the persistence of cognitive and behavioral
symptoms that were the result of the injury. The symptoms can include permanent memory impairment, sleep
disorders, deficits in problem solving, deficits in language use, personality changes, mood disorders, depression,
anxiety, deficits in abstract reasoning, and deficits in judgment.
The difference between symptoms of a concussion and post-concussion syndrome is when the symptoms from
the concussion become chronic and life-altering. Those who suffer from post-concussion syndrome might find
themselves unable to return to their previous lifestyles and employment. It is important to note that someone
suffering from post-concussion syndrome can appear superficially normal to the average person. It is only after
you get to know them and talk with them do you realize their life has been greatly affected by their head injury.
The chronic symptoms of post-concussion syndrome can make returning to life as it was before the accident
impossible. Suffering from chronic headaches, fatigue, and the inability to concentrate for long periods of time
can make it hard to return to work or school. The loss of lifestyle and livelihood can cause depression and
anxiety.
Although most people will recover fully from their head injury, 10-15% of people will suffer from postconcussion syndrome for years, sometimes permanently, after their accident. The severity of the symptoms
will vary, but because of their chronic nature, post-concussion syndrome usually requires those who suffer from
it to adjust to a new way of life in order to live with their symptoms.
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Stages of Consciousness
A TBI can be severe enough to cause a coma. In fact, more than 50% of comas are caused by head trauma.
Coma, meaning deep sleep, is a state of unconsciousness from which you cannot be woken by any type of
stimulation. A coma is also called a persistent vegetative state (PVS). Coma, or persistent vegetative state, does
not mean brain death.
A person in a coma is alive but unable to respond to their environment. While comas usually do not last for
longer than 2 to 4 weeks, suffering a brain injury severe enough to cause a coma decreases the survival rate
from the brain injury by as much as 40%. The outcome of a coma depends on the cause, severity, and site of the
damage. Some people come out of a coma without any physical, mental or psychological changes, but others
are not so fortunate.
A rare, but serious side effect of a coma is called locked-in syndrome (LIS). Locked-in syndrome, sometimes
called pseudocoma, describes patients who are awake and conscious but have complete paralysis of voluntary
muscle groups in all parts of the body except the eye muscles. Usually, family members are first to identify that
the patient is conscious and aware but unable to move. It can sometimes take months to diagnose because the
person who is suffering from LIS can appear to be in a coma. There is no cure for LIS but with computer
technology, those who suffer from LIS are able to communicate and control their environment.
A person in a coma can make improvements and transition into a vegetative state (VS). The difference
between a vegetative state and a coma is a person in a vegetative state will return to periods of wake and sleep
cycles and regain low level brain function. A person in a vegetative state can make sounds and display facial
emotions but is unable to speak. They can follow basic commands such as “squeeze my hand” but are unable to
make purposeful movements.
Once you are able to follow basic instructions, talk, and make basic movements you have transitioned from a
vegetative state to a minimally conscious state (MCS) or minimally responsive state. People who are in a
minimally conscious state perform tasks inconsistently and still require extensive care.
The odds of transitioning from a coma to a vegetative state and back to full consciousness vary depending on
the nature and severity of the injury and health of the person. There is a 50% chance of full recovery for those
who remain in a vegetative state for over a month. Recovery from a coma is a slow process and individuals who
suffered from a coma might have limited states of consciousness for a long period of time. A person might not
be able to follow instructions consistently, become easily confused, and have difficultly remembering
information. The length of the coma and vegetative state impacts your level of ultimate consciousness and
chances of full recovery.

What affects your recovery?
There are many variables you may not have considered that will contribute to your recovery after a concussion.
Your mental health, medical history, physical health, age, IQ, history of substance abuse, employment history—
these are all factors that affect how quickly you recover and the extent of your recovery.
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The brain is no different than the rest of the body. How you live your life, your medical history, your genetic
makeup and any prior brain damage all affect your brain and the chances of recovering from an injury.
If you have a poor medical history before you suffer a concussion, your recovery may be affected. A history of
chronic health or psychiatric problems including depression, ADHD and substance abuse reduce the likelihood of
a full recovery. Generally speaking, the better a person was functioning prior to a brain injury the better he or
she will function after. Those with higher IQ, more education, a higher degree of vocational success, who had
maintained consistent employment, and were physically and psychologically healthy prior to the accident have
shown to achieve better outcomes.
Another factor affecting the long term consequences of a concussion is age. Adults over 40 have a harder time
recovering from a brain injury than younger adults. An older brain, just like an older body, will not recover as
well from traumatic injury. Additionally, children do not recover as well as young adults because the injury
interrupts the brain’s development.
It is well known that prior head injuries will also decrease your chances of a full recovery. Having one prior head
injury increases your risk three-fold that a same or lesser impact will cause long term consequences. Having two
previous head injuries increases your risk eightfold. Having a concussion also puts you at greater risk for
developing dementia or Alzheimer’s later in life. Your recovery could also be affected by your reserve capacity.
Reserve capacity describes the mind’s resistance to damage of the brain.
There are two types of reserve capacity: passive capacity and active capacity (your cognitive reserve capacity).
The concept of reserve has been used to explain the disparity between the degree of brain damage and its
clinical manifestations. For example, reserve has been used to answer why a head injury of the same magnitude
can result in different outcomes of recovery in different people. Cognitive reserve postulates that individual
differences in cognitive processes or neural networks underlying task performance allow some people to
recover better from brain injury. With every injury to the brain, your reserve capacity to heal from future
injuries is reduced. The passive model of brain reserve says that your reserve derives from the size of your brain
or neuronal count. Larger brains, it is theorized, can sustain more damage because they have more neuronal
support to normal functions. The passive model explains reserve in terms of your brain reserve capacity.
In other words, there are individual differences in every person’s brain reserve capacity to sustain brain damage
and that once the brain reserve capacity is breached past a critical threshold (which is different for every person)
then clinical or function defects will begin to be apparent.
Someone with pre-existing brain damage can tolerate less new brain damage than another individual without
this underlying pathology: the preexisting damage reduces the amount of remaining brain reserve capacity, so
the new lesion is sufficient to exceed the functional impairment cutoff. Completely depleting your critical
reserve capacity can lead to Alzheimer’s or dementia.
The active model of cognitive reserve states that the brain is always trying to compensate for any brain damage
by forming new networks. The active model explains reserve in terms of your cognitive reserve capacity. This
model is used to explain why individuals with higher levels of intelligence, educational, and occupational
attainment are able to sustain more brain damage before showing signs of dysfunction.
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Although two individuals might have the same brain reserve capacity, the individual with the higher cognitive
reserve capacity will be able to tolerate more brain damage before clinical impairments are evident. Thus, an
active model does not assume that there is a fixed threshold at which functional impairment will occur. Rather it
focuses on the processes that allow individuals to sustain brain damage and maintain function.
The concept of reserve is relevant to any instance when the brain sustains an injury and explains variation in
healthy individuals’ performance, particularly when they must perform at their maximum capacity. Cognitive
reserve has been used to explain why some people heal better than others, especially younger adults in
comparison to older adults and those with no prior head injuries as opposed to those who have already
sustained a concussion.
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Diagnosing Brain Injury
To accurately diagnose brain injuries, medical
professionals analyze the brain from multiple
approaches. Immediately after a head injury, the
Glascow Coma Scale is used to determine the
consciousness of the injured person. When that
person presents to the emergency room with a
head injury, imaging tests are used to determine
whether there is any internal bleeding or
swelling that may require immediate surgery or
medication.
Doctors also rely on neurological tests that focus
on the functioning of the brain to evaluate possible impairment by having the patient perform physical and
mental tests upon command. All of these procedures in conjunction help doctors to evaluate the severity and
nature of the brain injury.

What is the Glasgow Coma Scale (GCS)?
The Glasgow Coma Scale is a scoring system used to describe the level of consciousness following a traumatic
brain injury. The scoring system ranges from 3 to 15. A Glasgow Coma Scale scoring of 15-13 is classified as a
mild TBI, 8-3 is severe, and anything in-between is diagnosed as moderate. It is an important tool for measuring
the depth of the initial and prolonged coma and is thought to be a good indicator of future problems.
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The test is an assessment that is administered by paramedics, first responders, and emergency room personnel
to help determine the degree of the suspected injury. Glasgow Coma Scale scores can change considerably over
the course of minutes or hours. Your score at the scene of the accident when you are still in shock can be much
lower than the assessment done in the ER.
However, there are limitations to the test. The Glasgow Coma Scale only indicates your level of consciousness at
the time the test is taken. It doesn’t tell you how long you have been unconscious. You could be unconscious
before the paramedics arrived, but at the time of the Glasgow Coma Scale testing had regained consciousness.
The Glasgow Coma Scale is subject to variables, including the level of training a paramedic has concerning
traumatic brain injuries and what to look for. The Glasgow Coma Scale can also be misleading: just because you
have the highest score (15) does not mean that you have no brain injury nor does your score reflect the
potential long term consequences of your injury.

Imaging Tests
There are several different imaging tests that can be utilized to help determine if you have suffered from a
concussion. However, because of the invisible nature of concussions, imaging tests should be used in
congruence with other behavioral tests to help diagnose a brain injury.
MRIs
An MRI is a test that uses radio wave energy
and a magnetic field to create pictures of the
inside of the body without any surgery or
invasive procedure. It can be used to diagnose
many injuries and abnormalities in organs and
tissues including the brain. There are different
types of MRIs used with varying levels of
success in detecting brain injuries.
A Diffusion Tensor Imaging (DTI) or
Diffusion MRI is used for visualizing the
brain’s white matter, which contains axon fibers that connect nerve cells. It does this by
analyzing the movement of water molecules within the brain’s white matter. The molecules
move differently over normal, healthy portions than they do over damaged axons. DTI is
particularly useful in recognizing DAI, which normally goes undetected by standard imaging.
A Functional MRI (fMRI) is a test that infers brain activity by measuring changes in blood flow. In
its simplest form a subject will alternate between periods of doing a particular task and a
controlled state. The data is then analyzed to determine which areas of the brain have a
matching pattern of changes.
A 3-D MRI allows for the demonstration of fine anatomic detail and visualization of parts of the
brain in relation to one another. The images are created by overlaying 2D image slices from
various angles to create a 3D image. The radiologist can manipulate images by removing 2D
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slices or making overlying structures transparent, emphasizing areas of interest. This type of
imaging is useful when planning complicated surgeries or other procedures.
CT Scans
A CT scan is a series of X-ray images taken from different angles and combined to form images more detailed
than a traditional X-ray. They are routinely used if someone complains of a head injury after an accident. They
detect such things as bleeding within the brain, blood clots,
tumors, and other tissue abnormalities.
Only 10 to 15% of traumatic brain injuries are detectable
through CT scans and traditional MRIs. That means 85% of
people with a brain injury will test negative. With concussions,
the damage occurs at the microscopic level which means it is
smaller than these machines can adequately detect.
During an accident, if your brain is forcefully jolted in the skull it
can lead to the destruction of millions of brain cells. The main
problem with traditional MRI or CT Scans is that they depict the anatomy of the brain and not the function. You
can have a completely normal CT scan and be in a coma. They aren’t meant to identify functional defects caused
by traumatic injury. In other words, if a person shows a normal CT scan that doesn’t mean their brain function is
normal.
DTI, fMRI and 3DMRI are better suited to adequately depicting brain injuries in mild TBI because they are more
sensitive to detecting diffuse axonal injuries (DAI), also described as traumatic axonal injuries (TAI), the major
brain injuries in mild TBI. However, they are used far less frequently than traditional MRI or CT Scans in the
initial diagnoses of brain injuries because of cost and availability.
SPECT Scans
A SPECT scan is a nuclear imaging test that uses radioactive
fluid called a tracer and a camera to create 3D images. SPECT
scans are generally more sensitive than CT scans or MRIs of the
brain, but not as sensitive as a PET scan. A SPECT scan maps the
brain’s blood supply and is premised on the fact that a damaged
area of blood flow to the brain will be impaired and will show up
on the scan.
PET Scans
A PET scan measures glucose metabolism in an organ. If an area of the brain is impaired, there will be lower
levels of glucose, and this will reflect on the image.
While both SPECT scans and PET scans are able to infer function of the brain better than MRI or CT scans they do
not provide the detailed anatomical information available in an MRI or CT. Therefore, it is always important to
use PET and SPECT in conjunction with anatomical imaging to get the best assessment of your injury. Currently,
SPECT and PET are more useful in guiding long-term therapy by helping establish a patient's prognosis.
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There is no exclusive test that can be run that will display the result “concussion”. Instead, doctors rely on tests
that look for signs that can infer a change in brain function. But again, because no two brain injuries are alike it is
not helpful to rely on tests that only scan for anatomy. Instead, a multi-disciplinary approach should be utilized
that combines scans, neurological tests, and multiple expert consultations.

Neurological Tests
Many different neurological tests exist to aid doctors in diagnosing specific brain function impairments. One of
the more widely known tests is the Romberg’s test because it is also used in evaluating people suspected of
driving under the influence. In the field of brain injury, it is used to determine the cause of ataxia (inability to
control bodily movement).
The test requires the patient to stand with his or her feet together, eyes open and hands by the sides. The
medical professional stands nearby and asks the patient to close his or her eyes while the doctor watches for
falling, swaying or other inability to stand upright with the eyes closed.
The test works to identify the source of impairment of brain function because a person needs to perceive where
the body and the head exist in space. The patient cannot rely on vision for awareness. A loss of balance indicates
a positive Romberg test. This tells doctors ataxia is sensory in nature, it depends on lack of self awareness in
space. A negative Romberg test tells the doctors the problem is rooted in the cerebellum.
Similar command oriented tests may be used together to identify the source of brain dysfunction in a brain
injury survivor.

Treatment
Treatment varies depending on the stage of
the injury. The approach taken by doctors
months or years after diagnosis of a TBI will
be much different from their initial
approach.

Treatment of Concussions
The cause of a concussion, the severity of
the injury, and the extent of neurological
damage will determine the course of
treatment. Usually a series of neurological
tests will be administered to get a better
cognitive assessment of the impairment resulting from the concussion. The Sport Concussion Assessment Tool
(SCAT), which is currently in its 3rd revision, and the Romberg test are used to test memory, physical
impairments, balance, and concentration.
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Most of the time doctors will recommend that patients be awakened every 3-4 hours in the days following the
injury to evaluate for possible signs of intracranial bleeding. Patients are also advised to rest and not to attempt
any physical or mental
activity for a period of time
immediately
after
the
concussion. People suffering
from a concussion are usually
instructed not to read, write,
do crossword puzzles or
listen to loud music, and
must avoid any activity that
stimulates the brain.
The brain is like a muscle. It
needs rest to heal properly.
When the brain is stimulated
it is essentially exercising.
Supervised
sleep
is
sometimes the only thing
patients are allowed to do
because this is the best way
to give the brain a break. It
might be a series of days or
weeks before patients are
allowed to return to regular
work or school activities.
Because the symptoms of a
concussion might take days
or weeks to fully manifest,
patients are often discharged
from the emergency room
with no specific treatment
recommendations.
However, receiving specific
follow-up care has been
proven to reduce the onset
of
post-concussion
syndrome. If you are suspected of having experienced a concussion you should see your primary care physician
or a neurologist right away. They will be able to give you lists of specific signs or symptoms to look for in the
coming weeks.
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Treatment of Post-Concussion Syndrome
Treatment of post-concussion syndrome (PCS) is
different from the treatment of acute concussion
symptoms. Management of post-concussion might
involve a multi-disciplinary team of primary care
physicians, neurologists, neurosurgeons, and
neuropsychologists who monitor changes in progress
over the recovery period. Formal neural imaging tests
like SPECT scans may be administered to monitor
progress and manage complex concussions. It is
important to keep track of symptoms of PCS through
neuropsychological tests. Because of the invisible
nature of concussions, thorough care must be taken
to monitor the development of symptoms in order to
prove the existing nature of the injury and find the
best course of treatment for recovery.
A combination of neuropsychological therapy,
physical therapy, and occupational therapy may be used for treating post-concussion syndrome. Patients may be
prescribed anti-depressants for depression or pain medicine for chronic headaches. If patients suffer from sleep
disorders they may have to see additional specialists and undergo specialized testing. Cognitive therapy is
designed to help patients relearn activities and provide them with support through the lifestyle changes they
will need to make in order to live with and adapt to their injury.
Currently, in Florida, there are only three comprehensive inpatient rehabilitation centers for TBI: Tampa General
Hospital Rehabilitation Center, Brooks Rehabilitation Hospital in Jacksonville, and West Gables Rehabilitation
Hospital in Miami.

Your Treatment Team
If you have suffered from a concussion, your first piece of advice will probably be to go see a doctor. But what
type of doctor? Will any type of doctor do? The short answer is no. Brain injuries are scary and can be
bewildering, so it is important for you to know who you are supposed to see and how they can help you. Most
medical professionals that you will meet for your brain injury focus in a particular field of study, a few topics
they learn really well, rather than general practice.
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So who are all the brain injury professionals and what do they do?
A Neurologist is someone who specializes in treatment of diseases of the nervous system. This
branch of medicine can encompass the brain, the spinal cord, and the nerves. A neurologist will
become involved in the emergency room setting and is trained to make diagnosis of ailments
involving the brain.
A Neuropsychologist is a sub-specialty of psychology that specializes in the treatment of
patients with brain injuries. They have advanced training in identifying how brain injuries affect
behavior. Neuropsychologists will frequently use specialized tests to assess cognitive defects and
frequently are involved in planning treatment strategies for improving damaged brain function.
They might also become involved in helping you or your loved ones learn to live with a brain
injury.
A Neurosurgeon is a surgeon who specializes in procedures on the brain or nerves including
congenital anomalies, tumors, vascular disorders, infections of the spine or brain, stroke, or
degenerative diseases of the brain or spine. Most brain injury patients do not need the services
of a neurosurgeon because most brain injuries do not require surgical intervention.
Neurosurgeons get involved when they are needed to remove a clot in the brain or relieve
pressure in the brain by drilling holes in the skull and installing stents. When neurosurgeons are
utilized in treating a brain injury, they usually follow their patients over long periods of time,
consulting with other neuro-specialty doctors about your treatment.
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In addition to the above mentioned specialists you may find that you will have to see other doctors along the
road of recovering/living with a brain injury. For example you may have to see psychiatrist, a speech/language
pathologist, or a vocational rehabilitation counselor. Recovering from a brain injury takes time and can be
stressful. A whole team of doctors may be needed to ensure you have an optimal recovery.

Children with Brain Injuries
Although children acquire brain injuries the same ways as adults, the effects can be vastly different. The old
notion was that children recovered from brain injuries quicker and more fully than adults because they have
more plasticity in their young brains (plasticity refers to the brain’s ability to change and adapt by creating new
pathways). Improvements in medical science have recently proved this theory wrong. Because children’s brains
are still developing, an injury can have devastating impact on brain functions over time, more so than in adult
brains.
Depending on the age of the child at the time of injury, the effects may not be noticeable until months or even
years down the road when the child advances in school and begins learning more complex materials that require
higher levels of comprehension and problem solving. You see, certain parts of the brain control individualized
functions. If only a localized area of the brain is injured, a child may not feel the effects of that injury until he or
she reaches the age where it would be used for learning new mathematical or problem solving concepts.

Returning to School
It is not uncommon for children with brain injuries to notice developmental and cognitive deficits years after a
TBI. However, when this happens children require specialized attention in the classroom and guidance on how
to learn new ways to compensate. This makes transitioning children with brain injuries back to school an
important event that should be carefully planned.
Upon returning to school after a brain injury, children
are generally evaluated by their school and their
doctors to determine the best placement to optimize
learning. Parents should also research special education
programs in their communities so they are aware of all
the options available for their child and can choose the
one that suits their child’s specific needs. Kids with a TBI
often need more immediate feedback so they can
remember the lessons.
The school and parents then work together to create an Individualized Education Program (IEP) that will guide
both teachers and parents in educating the student with a brain injury throughout their time in school. It may
include testing accommodations such as extra time or optional seclusion during testing so the child can focus
without the distractions of the other children. It may even include periodic rest breaks so the child can process
what he or she has learned and commit it to memory before tackling a new topic. This is a flexible plan that will
change as the child improves and transitions from grade to grade.
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Brain Injuries and Sports
Sport-related concussions are the reason for more than half of all adolescent emergency room visits. A child
who suffers a concussion is 1.5 times more likely to have another. Children who have two concussions are 3
times more likely to experience another. On average, 10% of all contact sport athletes from elementary through
high school sustain concussions yearly. The numbers are closer to 20% for college level athletes.
So, what do you do when your children want to play sports?
Sports are, for the most part, good for children. The
social benefits are undeniable. Teaching exercise at a
young age promotes healthier lifestyles down the road.
There are even emotional benefits as kids experience the
camaraderie of being on a team, suffering through a loss
and celebrating a win. Stephen Broglio, Director of the
Neurotrauma Research Lab at University of Michigan,
posits the benefits of sports far outweigh the hazards of
potential concussions.
It isn’t necessary to exclude children from playing sports. The answer is better prevention before the injury,
recognition once it has happened, and treatment along the path to recovery.

Prevention
In terms of prevention education is key. Currently, there is a failure to provide adequate information on
concussions and concussion identification to athletes, students, parents, administrators, and coaches. Does it
surprise you to hear that people in bicycle crashes account for nearly twice as many head injuries treated in
emergency rooms than people injured while playing football?
According to the American Association of Neurological Surgeons, 85,000 people treated for head injuries in 2009
were injured in a cycling accident. About 47,000 people presented for football related head injuries. 39,000
were treated for baseball or softball induced injuries. Nearly 35,000 were treated for basketball injuries. Those
numbers don’t even make up half of the over 447,000 sports related head injuries reported that year. Brain
injury can happen in any sport.
Without adequate concussion education, young athletes are unable to identify the signs of a concussion and
know when to stop playing or risk further injury. It is important to create a safe sport culture that promotes
injury prevention and enforcing the rules of not playing injured. For coaches, it is important to have an injury
action plan and to be up-to-date on head injury prevention and education tips.
Parents should get to know the league and coaches before entrusting their children to them. Inquire about head
injury protocol. Find out whether there is a medical professional in attendance at games and practices. Discuss
concussions with the coaches to find out what they know about injuries. Attend games and practices to keep an
eye on your children and make sure safety is a priority.
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Coaches, players and parents need to be taught about the risks of concussions and how to detect them. There
should ideally be a professional nearby who can assess or who is available to assess the injury appropriately.
Regardless, the child should NEVER return to play until he or she has been examined by a medical professional.
Many sideline tests, when done in isolation, are ineffective at diagnosing concussions or other brain injuries.
They may miss as many as 40% of concussions. Multiple tests need to be done to form an accurate opinion
about concussions even if this means sitting out an inning or a quarter. After all, it is better to miss one game
than the whole season.
We have created the Heads Up! Coach’s Guide to Concussions based on information provided in the American
Journal of Sports Medicine and the Centers for Disease Control and Prevention that will help coaches, players
and parents better detect concussions.
Make sure to inform any coach or parent helping out with the team of any prior concussions. Children who have
previously experienced brain injury are more likely to suffer from a subsequent injury.
In addition to education, adequate sports equipment needs to be provided to prevent concussions. Helmets are
designed to mitigate the likelihood of head injuries and should be worn at all times, even during practice. Some
helmets, like those designed for use in motor sports, cycling, and skiing are designed to attenuate a single
impact. Once these single-impact helmets sustain an impact, they need to be replaced.
An unintended consequence of helmets and other protective gear is that athletes may be emboldened by the
increased protection to take additional risks, thus mitigating any benefits provided by the protective devices.
This phenomenon, called “risk compensation”, should be something that coaches and administrators are aware
of and discourage through proper education and safe practice techniques.
Our Thank You
In writing The Layman’s Guide to Brain Injuries we wanted to provide anyone who is suffering or knows
someone who is suffering from a Traumatic Brain Injury with concise and understandable information about
what to expect after being diagnosed. We hope you find this handbook to be a useful resource for you and your
loved ones as you move forward in your treatment and research of concussions.
If you or someone you know has suffered a concussion resulting from an accident and you need help or advice,
please do not hesitate to contact us at Jim Dodson Law. We understand the overwhelming and confusing nature
of head injuries and are happy to help in any way possible.
Resources
For more information on support centers and rehabilitative networks, visit our Resource Guide for Florida Brain
Injury Victims.
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