| Traumatic Brain Injury:

Traumatic brain injury (TBI) occurs when a sudden trauma, such as a blow or jolt to the head,
causes damage to the brain. Such injuries can result in impaired physical, cognitive, emotional,
and behavioral functioning. Approximately 1.4 million individuals sustain a TBI each year in the
United States. In times of combat, 14-20% of surviving casualties suffer a TBI. The number of
TBIs resulting from recent combat in Iraq and Afghanistan is so large that TBI has been called
the “signature wound” of the OEF and OIF conflicts.

What causes TBI?

Automobile accidents, falls, assaults/blows, sports-related injuries, and explosive blasts are
common causes of TBI. When an individual suffers a TBI, the brain can be injured in a number
of different of ways. For example, the brain may be shaken within the skull causing bruises (also
called contusions) to form at the sites of impact. Like bruises elsewhere on the body, these will
heal with time. Swelling may occur if there are many bruises on the brain, which can take a
while longer to return to normal.

Brain injury can occur even when there is no direct blow to the head, such as when a person
suffers whiplash. When the head is rapidly accelerated and decelerated, as in an automobile
accident, twisting or rotational forces may stretch and even sever long-range connecting fibers in
the brain. Damage to these fibers disrupts communication between nerve cells, and thereby
reduces the efficiency of widespread brain networks.

Damage to blood vessels surrounding the brain is another common source of injury, causing
bleeding between the brain and skull. This bleeding often stops on its own and the blood vessels
heal like any other cut.

Exposure to rapid pressure changes, such as the overpressurization and underpressurization
waves that accompany explosions, can also cause damage to the brain. These pressure shifts
induce air bubbles to form in the bloodstream, which can then travel to the brain and interrupt its
blood supply.

How serious is my injury?

The severity of TBI can range from "mild" (characterized by relatively brief changes in mental
status or consciousness following the injury) to "severe" (characterized by an extended period of



unconsciousness or amnesia after the injury). Thus, the length of time that a person is
unconscious is one way to measure the severity of the injury. If you weren’t knocked out at all or
if you were unconscious for less than 30 minutes, your injury was most likely minor or mild. If
you were knocked out for more than 30 minutes but less than 6 hours, your injuries were
probably moderate.

Approximately 80% of TBI cases are classified as mild, with emergency room visits for mild
TBI (MTBI) topping one million each year. Although this is a very high number of cases, there
may even be more MTBIs than that. We don’t know for sure because a number of cases go
unreported or undetected. MTBIs are especially difficult to diagnose because these individuals
typically do not show obvious physical signs of injury (for example, skull fracture), and rarely
display evidence of brain damage on neuroimaging exams.

The term “mild” may be misleading in reference to brain injury. Although someone may only be
dazed or confused or have a brief loss of consciousness in MTBI, evidence of impaired brain
function is often clear. Cognitive changes, headaches, dizziness, and a number of other
symptoms may be observed following MTBI. The actual harmful effects on daily functioning of
persons with MTBI may be large depending on what type of activities that person must do on a
daily basis.

How is TBI diagnosed?

Diagnosis of TBI is difficult because affected individuals may not show physical signs of injury.
Even sophisticated neuroimaging techniques may fail to detect signs of brain injury. Tests such
as EEG, CAT scans, and MRIs are often “normal.” Typically, only relatively large abnormalities
are detected by current clinical imaging techniques. Neuropsychological testing may be
performed in cases of suspected TBI and can be an effective method of identifying associated
cognitive deficits. A comprehensive neuropsychological battery takes several hours to administer
and includes a broad range of tests. On formal testing, persons with TBI may show problems in
information processing speed, memory, and distractibility. By one month, the effects are usually
mild in young persons with no previous problems with health or thinking. By about three
months, these problems resolve in most cases, although a few will continue to have difficulties.

What are the common symptoms of TBI?

After TBI, persons often report symptoms in the days, weeks, and perhaps months following
injury, but do improve over time. The most common symptoms after head injury are known as
post-concussion syndrome (PCS). These symptoms include physical complaints (dizziness,
fatigue, headaches, visual disturbances, trouble sleeping, sensitivity to light and sound, poor
balance), cognitive changes (poor concentration, memory problems, poor judgment and
impulsivity, slowed performance, difficulty putting thoughts into words), and psychosocial
concerns (depression, anger outbursts, irritability, personality changes, anxiety).



These symptoms are part of the normal recovery process and are not signs of brain damage or
medical complications. These symptoms are expected as you get better and are not a cause for
concern or worry. The majority of patients with PCS recover completely in 3 to 6 months. For a
minority of patients, approximately 20%, symptoms may persist for a longer period of time.
Most patients don’t develop PCS symptoms until days or even weeks after the accident, but the
syndrome can begin sooner. Either way, the symptoms often disappear without any special
treatment. A list of some of the symptoms you can expect is shown below, along with the
percentage of head injured patients that experience each symptom at some point during their
recovery.

Symptoms of Post-concussion Syndrome

Symptom Percentage

Sleep difficulties 80%
Poor concentration 71%
Irritability 66%
Fatigue 64%
Depression 63%
Memory problems 59%
Headaches 59%
Anxiety 58%
Trouble thinking 57%
Dizziness 52%
Blurry or double vision 45%
Sensitivity to bright light 40%

When unrecognized and untreated, these symptoms often disrupt the individual’s work setting
and family relationships. People frequently report feeling as though they are “going crazy.”
Healthcare providers may consider them overanxious and therefore fail to diagnose TBI, when
what the patients are truly experiencing are the symptoms of the TBI.

What can | do about these symptoms?

PCS is a normal part of recovery. Most patients will be back to normal by 3 months without any
special treatment. The symptoms are not a sign of relapse or brain damage. The syndrome is
expected even after minor head injury. Few patients will experience all of the symptoms, but
even one or two of the symptoms can be unpleasant.

Some patients find that at first, PCS makes it hard to work, get along at home, or relax. The best
way to deal with this is to resume activities and responsibilities gradually, a little at a time. The



time you spend at work, getting together socially, with your family, or exercising should be
determined by what you are comfortable with. You should pace yourself, and be sure to get all
the rest you need. If your symptoms get worse, or if you notice new post-concussion symptoms,
this 1s a sign that you are pushing yourself too hard. Ignoring your symptoms and trying to
“tough it out” often make the symptoms worse. Symptoms are your body’s way of giving you
information. A broken bone or a torn muscle hurts so that you won’t use it and it has time to heal.
Post-concussion syndrome is your brain’s way of telling you that you need to rest it. Most
doctors who treat head injuries agree that recovery is faster when the patient gets enough rest and
resumes responsibilities gradually.

Scientific studies by neurologists in the Netherlands show that 1 week of relaxing at home and
then a week of gradually increasing activity after leaving the hospital is best for most patients.
Most of the patients who took this advice were back to normal at work or school in 3-4 weeks.
Most of the patients who weren’t told what to do took 5-12 weeks to get back to their normal
routine. They also had more post-concussion symptoms, especially irritability, trouble
concentrating, and memory problems, than patients who returned to their routines gradually.

Thinking and worrying about your symptoms can make them seem worse. This is partly because
paying attention to a feeling seems to magnify or increase it. If you pay attention to your
heartbeat or breathing for a minute or two, you will see that the sensations seem to become more
noticeable. Concentrating on the symptoms of PCS will also make them more noticeable.

It is important to remember that the symptoms are a normal part of recovery and will likely go
away on their own. Of course, we all have some of these symptoms once in a while anyway.
After a head injury it can be easy to forget that we were sometimes irritable, tired, had
headaches, couldn’t concentrate, or forgot things even before the accident. Try to deal with these
things the same way you did before.

Some of the symptoms you notice may actually have nothing to do with your head injury. The
symptoms of PCS are pretty much the same as the symptoms of ordinary day-to-day stress. A list
of symptoms is shown below, along with the percentage of people who experience each
symptom even though they didn’t have a head injury.



Symptoms of Everyday Stress

Symptom Percentage

Poor concentration 14%
Irritability 16%
Fatigue 13%
Depression 20%
Memory problems 20%
Headaches 13%
Anxiety 24%
Trouble thinking 6%

Dizziness 7%

Blurry or double vision 8%

Sensitivity to bright light 14%

The reason that the symptoms of PCS are so much like the normal signs of daily stress is that one
main cause of these symptoms is exactly the same: everyday stress. Of course your TBI has a lot
to do with it, but having a head injury adds more stress to your life, not just bumps and bruises to
your head. The accident itself, being in the hospital, and going back to work and school are all
things that add stress to most patients’ lives. Bills can pile up, time is lost, there may be injuries
to other parts of your body. And just like a pulled muscle or bruised leg, your brain takes some
time to recover. You may have some trouble with work or school at first, and this may be
stressful and frustrating, even though it is normal. Trying to do your regular work right after a
head injury is like trying to run with a pulled muscle. You can’t see it, it may not be serious, but
it takes some time to get better.

Another main cause of stress after a head injury is worry about the symptoms you have.
Scientific studies by neurosurgeons and neuropsychologists in New Zealand show that patients
who get an information booklet like this one recover faster and feel better during recovery than
patients who don’t know what to expect. That’s why we gave you this booklet! Doctors in the
United States who treat head injuries agree that the single most important factor in recovery is
that you know what to expect and what to do about the symptoms.




