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INTRODUCTION

We have previously provided an up-to-date review of
the incidence, pathophysiology, risks, and management
of mild traumatic brain injury (MTBI) with cerebral
concussion and complicated recovery.! Across the
country there is increasing recognition of the need to be
vigilant in facilitating recovery after MTBI. In response
to the risk of second impact syndrome, the Washington
state legislature recently passed a bill stating that no
athlete can return to play until cleared by a licensed
health care provider. Pre-play baseline assessment of
neuropsychological function for high school, college
and professional athletes is becoming the norm rather
than the exception. The most widely used neuropsy-
chological screening tool that is focused on concussion
is ImPACT (Immediate Post-Concussion Assessment
and Cognitive Testing), developed at the University of
Pittsburgh School of Medicine. ImPACT is now used
by all National Football League, Major League Soccer
and Major League Baseball teams; all MLB umpires; the
USA Olympic Training Center; USA Hockey and the
U.S. Women’s Olympic Ice Hockey team; U.S. Soccer
Federation; the U.S. Ski Team; Championship Auto
Racing Teams and the Indianapolis Racing League; more
than 300 colleges and universities, and more than 1,000
high schools nationwide.

MTBI (MILD TRAUMATIC BRAIN INJURY) IN

COMBAT VETERANS

In our initial article we briefly mentioned the incidence
of MTBI in combat forces returning from Iraq and
Afghanistan. The U. S. Department of Defense is engaged
in considerable research on the impact of MTBI and has
instituted a concussion screening program for returning
combat troops. While an estimated 20% of injured combat
veterans in past wars sustained traumatic brain injuries,
the Defense and Veterans Brain Injury Center at Walter
Reed Army Medical Center has estimated that more than
60% of injured troops returning from Iraq may be afflicted.
The increased rate of TBI has been attributed to a com-
bination of the prevalence of IEDs, and the development

of body armor that saves lives by protecting the torso but
not the brain. Blast injuries, in the absence of person-
nel being knocked to the ground or sustaining shrapnel
wounds, result from atmospheric pressure changes causing
organs and tissues of different densities being accelerated
at different rates, which creates stretching and shearing
forces.? Comparative animal studies have demonstrated
inflammation of neuronal cells from milder blasts, which
has stimulated research on the possible benefit of using
anti-inflammatory medications acutely to attenuate post-
concussive sequelae. While military studies generally point
to a good prognosis for those who sustain concussions,
military medical researchers have also emphasized the
need for early detection, neuropsychological assessment,
and intervention, to optimize recovery.> An increased
risk of posttraumatic stress disorder (PTSD) has also been
observed among soldiers with MTBI. Those who experi-
enced loss of consciousness were significantly more likely
than soldiers with other injuries to report poor general
health, missed workdays, medical visits, and a high num-
ber of somatic and postconcussive symptoms. Of those
reporting injuries with associated loss of consciousness,
43.9% met criteria for PTSD. This number contrasts with
the 27.3% of those reporting no loss of consciousness but
with altered mental status; 16.2% with other injuries; and
9.1% with no injuries.*’

A SOURCE OF CONTROVERSY

In routine medical evaluations of military veterans, it
would seem important to obtain an adequate history of
exposure to explosive detonations. After our original
article appeared, the New England Journal of Medicine
published an article authored by military personnel which
implied that the estimates by the Department of Veteran
Affairs of the prevalence of MTBI in combat veterans
may be highly overstated, and that nonspecific symptoms
may be due to other psychiatric disturbances, to PTSD,
or to substance abuse.® They appropriately pointed to
the less than rigorous use of surveys in identifying those
who sustained possible MBT], and they recommended a
change in the screening process.
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But though the screening currently being performed is less
than the gold standard, and has the potential for a high
number of false positives, we must be cautious not to throw
out the baby with the bathwater. The implications of the
NEJM article have been challenged by Army Brig. Gen.
Loree Sutton, head of the Pentagon’s Centers of Excellence
for Psychological Health and Traumatic Brain Injury, as well
as by the civilian scientific community. Ibolja Cernak, a
brain-injury scientist at Johns Hopkins University Applied
Physics Laboratory, referred to the article as offering a
“narrow-minded and biased perspective.”

THE ROLE OF IMAGING STUDIES

We did not mention the possible relevance of imaging
studies in the assessment and treatment of MTBI in
our original article. While traditional brain imaging
techniques such as MRI and CT scans do not reliably
identify subtle anatomical correlates of MTBI and are of
no particular value, Functional MRI (fMRI) might have
some utility in the evaluation of concussed individuals.
A five-year study funded by the National Institutes of
Health confirmed prior research which indicated neu-
rophysiological abnormalities after even “mild” concus-
sions. Furthermore, a relationship was observed between
fMRI, patients’ neuropsychological test performance, and
subjective symptoms.’

HELMETS

Finally, we would be remiss if we did not comment on
the need for increased attention to prevention of TBI.
Lancaster General currently participates in the “Think
First” program, which provides education to the commu-
nity on strategies to reduce the risk of injuries to the head
and spinal cord. The benefit of wearing proper helmets
when engaging in sports should be properly understood
and appreciated. The recent death of Natasha Richardson
underscores the importance of prevention and proper
management of traumatic brain injury. Bicycle helmets
have been shown to reduce the risk of head injury by 85%,
brain injury by 88%, and severe brain injury by 75%.% The
Crash Outcome Data Evaluation System (CODES) study

found that motorcycle helmets are 67 percent effective in
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preventing brain injuries and that unhelmeted motorcy-
clists involved in crashes were three times more likely to
suffer brain injury than those using helmets.” Unpublished
data have revealed similar benefits for helmets in prevent-
ing brain injuries in skiers.

PROGRAMS FOR MTBI AT LANCASTER GENERAL

The Lancaster General Healthcare Foundation recently
awarded a grant to the Psychology service to develop and
establish a MTBI program. Assessment of neurocognitive
functioning remains the gold standard for evaluating
the presence of postconcussion sequelae and readiness
to return to one’s usual activities. To that end we will be
utilizing instruments that assess higher order attention,
memory, brain processing speed, reaction time, and post-
concussive physical symptoms. Student athletes from the
school districts of Lancaster will be the primary focus of
this program. This funding will allow us to:

a. Provide pre-play baseline and post concussion neu-
ropsychological evaluations for student athletes who
are at risk of sustaining cerebral concussions;

b. Provide assessment and treatment services to indi-
viduals who sustain cerebral concussions;

c. Offer direction and guidance to patients, families
and caregivers, schools, coaches, trainers, student
athletes and their parents, employers, and medi-
cal personnel regarding return to play, school, and
work post concussion;

d. Serve as a resource to the community, offering
neuropsychological and case management services
regarding mild TBI/concussion.

While the majority of individuals recover quite well
from MBT], there remains a significant percentage that
does experience less than complete or protracted recov-
ery. Early and appropriate post-concussion screening
of individuals may also lead to avoiding those rare but
catastrophic occurrences of second impact syndrome
that typically results in permanent neurological deficit
or death. Furthermore, appropriate evaluation and treat-
ment might prove to decrease the morbidity that may
result later in life from earlier multiple concussions.
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