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Introduction

The Clinical Practice Guideline for the Management of Concussion/Mild Traumatic Brain Injury (mTBI) was
developed under the auspices of the Veterans Health Administration (VHA) and the Department of Defense
(DoD) pursuant to directives from the Department of Veterans Affairs (VA). VHA and DoD define clinical
practice guidelines as:

“Recommendations for the performance or exclusion of specific procedures or services
derived through a rigorous methodological approach that includes:

o Determination of appropriate criteria such as effectiveness, efficacy, population
benefit, or patient satisfaction; and

e Literature review to determine the strength of the evidence in relation to these
criteria.”

The intent of these guidelines is to:

e Reduce current practice variation and provide facilities with a structured framework to help
improve patient outcomes

e Provide evidence-based recommendations to assist providers and their patients in the
decision-making process related to the patient health care problems

o Identify outcome measures to support the development of practice-based evidence that can
ultimately be used to improve clinical guidelines.

Background

The Centers for Disease Control and Prevention (CDC) has estimated that each year, approximately 1.5 million
Americans survive a traumatic brain injury (TBI), among whom approximately 230,000 are hospitalized.
Approximately 50,000 Americans die each year following traumatic brain injury, representing one third of all
injury-related deaths. The leading causes of TBI are falls (28%), motor vehicle-traffic accidents (20%), struck
by/against events (19%) and assaults (11%). It is estimated that of the total reported TBIs, the vast majority
(75%-90%) of these fit the categorization of mild-TBI and that approximately ninety percent ( 90%) of these
follow a predictable course and experience few, if any, ongoing symptoms and do not require any special
medical treatment. More than 1.1 million patients with mTBI are treated and released from an emergency
department each year. Only a small sub-set of these patients (10%) experience post-injury symptoms of a long
lasting nature.

The incidence of TBI has significantly increased in the patient population of the DoD and VHA as a result of
injuries during recent military and combat operations. In the past 8 years, TBI has emerged as a common form
of injury in service men and women serving in Operation Enduring Freedom (OEF) and Operation Iragi
Freedom (OIF). Although penetrating TBI is typically identified and cared for immediately, mTBI may be
missed, particularly in the presence of other more obvious injuries. Due to numerous deployments and the
nature of enemy tactics, troops are at risk for sustaining more than one mild brain injury or concussion in a short
timeframe.

As experience with this condition in OEF and OIF service persons and veterans accumulated, it became clear
that screening for possible TBI in OEF and OIF veterans could contribute to ensuring that patients are identified
and treatment implemented.

In response to this need, VHA established a task force including members with expertise in Physical Medicine
and Rehabilitation, Neurology, Psychiatry, Psychology, Primary Care, Prevention, and Medical Informatics to
develop a screening tool and evaluation protocol. Although TBI is a significant public health problem, currently
there are no validated screening instruments specific to TBI that are accepted for use in clinical practice.
Therefore, the task force reviewed existing literature on screening for TBI, examined the efforts of individual
military Medical Treatment Facilities (MTF’s) and Department of Veterans Affairs (VA) Medical Centers that
had implemented TBI screening locally, consulted with the Defense and Veterans Brain Injury Center
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(DVBIC), and considered data on the natural history of TBI. Based on these efforts, the task force developed a
consensus document that included definitions, classification and taxonomy.

Following the development of a definition document, the task force constructed a screening instrument to assist
in identifying OEF and OIF veterans who may be suffering from TBI, and a protocol for further evaluation and
treatment of those whose screening tests are positive. Furthermore, a national electronic clinical reminder, VA-
TBI Screening, was built incorporating this screening instrument. These protocols have been considered the
seed for the development of this Evidence Based Practice Guideline. The DoD has published Clinical Guidance
for Management of Mild-TBI in Theater and mTBI in Non-Deployed Medical Activities.

After the VA/DoD Working Group completed the review of the evidence for this guideline an Institute of
Medicine (IOM) report addressing long-term consequences of Traumatic Brain Injury was published (IOM,
2009). The IOM committee concluded, on the basis of its evaluation, that there is limited/suggestive evidence of
an association between sustaining a mild TBI resulting in loss of consciousness or amnesia and the development
of unprovoked seizures, ocular and visual motor deterioration.

The committee found inadequate/insufficient evidence to determine whether an association exists between mild
TBI and neurocognitive deficits and long-term adverse social functioning, including unemployment, diminished
social relationships, and decrease in the ability to live independently.

For long-term outcomes, the IOM report describes limited/suggestive evidence of an association between mild
TBI and Parkinson Disorder and between mild TBI and dementia of the Alzheimer’s type when the injury
included loss of consciousness. However, insufficient evidence of such association was found in mild TBI
without loss of consciousness.

Scope of Guideline

e This Evidence Based Guideline applies to adult patients (18 years or older) who are diagnosed
with concussion/mTBI and complain of symptoms related to the injury and who are treated in
VVA/DoD clinical settings for these symptoms at least 7 days after the initial head injury.

e The guideline is relevant to all healthcare professionals providing or directing treatment services
to patients with concussion/mTBI in any VA/DoD healthcare setting, including both primary and
specialty care.

e This guideline does not address: management of concussion/mTBlI in the acute phase (< 7 days
post injury), management of moderate or severe TBI, mTBI presented as polytrauma and managed
in an inpatient setting, or mTBI in children

Development Process

The development process of this guideline follows a systematic approach described in “Guideline-for-
Guidelines,” an internal working document of VHA’s National Clinical Practice Guideline Counsel.

The literature search identified publications from 2002 through 2008 that addressed adult patients with mTBI.
The initial year (2002) was elected to succeed the World Health Organization, (WHO) systematic review of
publications related to mTBI conducted in 2002. The WHO Collaborating Centre for Neurotrauma Task Force
on Mild Traumatic Brain Injury (Carroll, et al., 2004) performed a comprehensive search and critical review of
the literature published between 1980 and 2002 to assemble the best evidence on the epidemiology, diagnosis,
prognosis and treatment of mild traumatic brain injury.

The literature identified by the search was critically analyzed and graded using a standardized format applying
the evidence grading system used by the U.S. Preventative Services Task Force. For recommendations that are
based on evidence the strength of recommendation grade (SR) is included in brackets following the
recommendations. Where existing literature was ambiguous or conflicting, or where scientific data were
lacking on an issue, recommendations were based on the clinical experience of the members of the Working
Group and are presented without an SR grade.

Appendix A fully describes the guideline development process. (See Appendix A — Development Process.)
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Implementation

The guideline and algorithms are designed to be adapted to individual facility needs and resources. The
algorithms serve as a guide that providers can use to determine best interventions and timing of services for
their patients to optimize quality of care and clinical outcomes. This should not prevent providers from using
their own clinical expertise in the care of an individual patient. Guideline recommendations are intended to
support clinical decision-making but should never replace sound clinical judgment.

Although this guideline represents the state of the art practice at the time of its publication, medical practice is
evolving and this evolution will require continuous updating of published information. New technologies and
increased ongoing research will improve patient care in the future. This clinical practice guideline can assist in
identifying priority areas for research and optimal allocation of resources as regards to TBI in general and mTBI
in particular. Future studies examining the results of clinical practice guidelines such as these may lead to the
development of new practice-based evidence and treatment modalities.

A recently developed program that has been created for post-deployment personnel and veterans experiencing
head injury deserves mention here. The program for post-deployment care which features an interdisciplinary
team of a primary care staff, mental health clinician, and clinical social worker assist in implementation of post-
deployment care models across the VA. The providers in these settings have received specialty training in this
condition and treatment approaches. Assessment and treatment is organized in a collaborative team model. All
referred patients are screened for the need for case_management services and all severely ill or injured OIF and
OEF patients are case managed.

Future research

There are unique circumstances related to research of concussion/mTBI that create challenges as regards the
development of strong evidence based studies on which to build recommendations and difficulties in
determining best practice diagnostic approaches and treatment modalities. These circumstances include: the
lack of a standardized definition of mTBI; the fact that much of the literature that does exist is sports-injury
based and may not extrapolate successfully to other populations; the fact that the symptoms these patients
often exhibit are common to other conditions and that they occur frequently in the population as a whole; the
confounding factors related to the existence of pre-morbid or co-occurring diseases or conditions along with the
concussion/mTBI; the reality that patients who have suffered a head injury often do not present for treatment for
days, weeks, or even months following the initial injury; and the special circumstances surrounding service
personnel receiving head injuries in-theatre. Currently, diagnosis of concussion/mTBI is based primarily on
the characteristics of the injury event and not by the severity of symptoms at random points after the
trauma.

In addition to the diagnostic difficulties caused by diffuse symptoms of a non-specific nature, the common
occurrence of a long time span between injury and presentation for treatment, and the confounding variables of
pre-morbid and /or co-occurring morbidities; methodological weaknesses in the literature regarding mTBI are
substantial.

The World Health Organization (WHO) in its systematic review of the mTBI literature found:

o Differing inception periods, diverse source populations, differing inclusion/exclusion criteria and varying
case definitions

o No universally accepted definition of mTBI

e Criteria used by various authors was susceptible to information bias (i.e. using ICD coding to determine)
and misclassification of cases

e Many studies did not identify the population at risk that should form the denominator in any incidence
calculation.

Successful future research efforts will need to address these methodological difficulties and focus on areas of
concern regarding the diagnosis and treatment of concussion/mTBI. For example, many aspects of
concussion/mTBI (as with all blunt brain injury) remain confusing, particularly with regards to the spectrum of
clinical outcomes that may result. The role of neuropsychological and physiological testing, in an attempt to
further characterize the injury, needs additional application and study. The common occurrence of mTBI lends
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itself to meaningful analysis, both within an institution and in the multi-institutional setting. Enhanced
characterization of the mTBI injury will allow more appropriate utilization of the many subspecialists involved
in post-traumatic care, including the trauma surgeon; neurologist; physiatrist; physical, cognitive and
occupational therapists; psychiatrists; and primary care physicians.

Goals of this Guideline

e To promote evidence-based management of patients diagnosed with mild traumatic brain
injury (mTBI)

e To promote efficient and effective assessment of patient's complaints
e To identify the critical decision points in management of patients with concussion/mTBI

e To improve local management of patients with concussion/mTBI and thereby improve patient
outcomes

e To promote evidence-based management of individuals with (post-deployment) health
concerns related to head injury, blast, or concussion

e Toaccommodate local policies or procedures, such as those regarding referrals to, or
consultation with, specialists

e To motivate administrators at each of the Federal agencies and care access sites to develop
innovative plans to break down barriers that may prevent patients from having prompt access
to appropriate care

e To diagnose concussion/mTBI accurately and in a timely manner

e To appropriately assess and identify those patients who present with symptoms following a
concussion/mTBI or other consequences of head injury

e To identify those patients who may benefit from further assessment, brief intervention and/or
ongoing treatment

e To improve the quality and continuum of care for patients with concussion/mTBI

e To identify those patients who may benefit from early intervention and treatment to prevent
future complications from concussion/mTBI

e To improve health related outcomes for patients with concussion/mTBI

e To reduce morbidity and mortality from concussion/mTBI.

Document Presentation:

The Guideline is organized around three separate Algorithms:

o Algorithm A: Initial Presentation

0 Algorithm B: Management of Symptoms

o0 Algorithm C: Follow-up of Persistent Symptoms

Annotations and recommendations in the text match the Box numbers and Letters in the respective
algorithms.

There are a limited number of recommendations that are based on best evidence literature.
Therefore, in annotations for which there are evidence based studies to support the
recommendations a section titled Evidence Statements follows the recommendations and provides
a brief discussion of findings. The Strength of Recommendation [SR] based on the level of
evidence is presented in brackets for these recommendations. In annotations for which there is not
a body of evidence based literature there is a Discussion Section which discusses approaches
defined through assessing expert opinion on the given topic. No SR is presented for these
recommendations.
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Evidence Rating

A A strong recommendation that the clinicians provide the intervention to eligible
patients.
Good evidence was found that the intervention improves important health
outcomes and concludes that benefits substantially outweigh harm.
B A recommendation that clinicians provide (the service) to eligible patients.
At least fair evidence was found that the intervention improves health
outcomes and concludes that benefits outweigh harm.
C No recommendation for or against the routine provision of the intervention is made.
At least fair evidence was found that the intervention can improve health
outcomes, but concludes that the balance of benefits and harms is too close
to justify a general recommendation.
D Recommendation is made against routinely providing the intervention to patients.
At least fair evidence was found that the intervention is ineffective or that
harms outweigh benefits.
| The conclusion is that the evidence is insufficient to recommend for or against
routinely providing the intervention.
Evidence that the intervention is effective is lacking, or poor quality, or
conflicting, and the balance of benefits and harms cannot be determined.

Conventions used in this Guideline:

The terms concussion and mTBI are used interchangeably. The use of the term concussion or history of mild
TBI may be preferred when communicating with the patient, indicating a transient condition, avoiding the use
of the terms "brain damage" or "brain injury" that may inadvertently reinforce misperceptions of symptoms or
insecurities about recovery. The term concussion/mTBI will be used throughout this document as a convention.

Two terms commonly used in the literature, Post Concussive Syndrome (PCS) and Post-Concussion Disorder
(PCD), also have the potential to reinforce illness behavior and the constellations of symptoms are not
accurately described as either a syndrome or disorder. The term Persistent Post-Concussive Symptoms (PPCS)
will be used throughout this document as a convention when referring to symptoms related to mTBI that do not
remit despite initial treatment.
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GUIDELINE KEY POINTS

General

. The management of patients who present with symptoms following a concussion/mTBI
injury should focus on promoting recovery and avoiding harm

. A patient-centered approach should be used to provide the needed reassurance and
motivation, since patients with prolonged symptoms are suffering, distressed, and in need of
guidance, education, support, and understanding

. Currently, there are no universal standard criteria for the definition of concussion/mTBI and
the diagnosis is based primarily on the characteristics of the immediate sequelae following
the event

. Concussion/mTBI is a common injury, with a time-limited and predictable course. The
majority of patients with concussion/mTBI do not require any specific medical treatment

. Experience in contemporary military operations suggests that substantial short-term and
long-term neurologic deficits (similar to those following concussion/mTBI) can be caused
by blast exposure without a direct blow to the head and may manifested in isolation or part
of polytrauma.

Natural Course of disease

. The vast majority of patients who have sustained a concussion/mTBI improve with no
lasting clinical sequelae

. Patients should be reassured and encouraged that the condition is transient and full recovery
is expected. The term 'brain damage' should be avoided. A risk communication approach
should be applied

. The vast majority of patients recover within hours to days, with a small proportion taking
longer. In an even smaller minority, symptoms may persist beyond six months to a year

. The symptoms associated with Post-Concussion Syndrome (PCS) are not unique to mTBI.
The symptoms occur frequently in day to day life among healthy individuals and are also
found often in persons with other conditions such as chronic pain or depression.

Return to Work /Duty Activity

. Patients sustaining a concussion/mTBI should return to normal (work/duty/school/leisure)
activity post-injury as soon as possible

o A gradual resumption of activity is recommended

. If physical, cognitive, or behavioral complaints/symptoms re-emerge after returning to
previous normal activity levels, a monitored progressive return to normal activity as
tolerated should be recommended.

Early intervention

. Early education of patients and their families is the best available treatment for
concussion/mTBI and for preventing/reducing the development of persistent symptoms
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o A primary care model can be appropriate for the management of Concussion/mTBI when
implemented by an interdisciplinary team with special expertise.

Symptom Management

. Treatment of somatic complaints (e.g. sleep, dizziness/coordination problems, nausea,
numbness, smell/taste, vision, hearing, fatigue, appetite problems) should be based upon
individual factors and symptom presentation

. Headache is the single most common symptom associated with concussion/mTBI and
assessment and management of headaches in individuals should parallel those for other
causes of headache

. Medication for ameliorating the neurocognitive effects attributed to concussion/mTBI is not
recommended

. Medications for headaches, musculoskeletal pain, or depression/anxiety must be carefully
prescribed to avoid the sedating properties, which can have an impact upon a person's
attention, cognition, and motor performance

) Treatment of psychiatric symptoms following concussion/mTBI should be based upon
individual factors and the nature and severity of symptom presentation, and may include
both psychotherapeutic and pharmacological treatment modalities

. In patients with persistent post-concussive symptoms (PPCS), which have been refractory to
treatment, consideration should be given to other factors including psychiatric, psychosocial
support, and compensatory/litigation.
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Person injured with head trauma
resulting in alteration or loss of
consciousness (possible mTBI)
(See sidebar 1)
[A-1]

15

2 Urgent/emergent
conditions
identified?

(See sidebar 2)
[A-2]

A: Initial Presentation

Sidebar 1 - Possible Causes for Head Trauma

- Blast or explosion

- Head striking or being struck by object, or fall
- Undergoing acceleration/deceleration movement (e.g., Motor vehicle accident)

[A-1]

Sidebar?2 - Indicators for Immediate Referral

Yes

No

Evaluate for diagnosis of

Refer for emergency
evaluation and

4. Seizures
treatment

6. Double vision

concussion/mild-TBI

based on history

(See sidebar 3)
[A-3]

N

Is the diagnosis
moderate or
severe TBI?

Yes
6 l

1. Current altered
consciousness

2. Progressively declining
neurological exam

3. Pupillary asymmetry

5. Repeated vomiting

7. Worsening headache

8. Cannot recognize people
or disoriented to place

9. Behaves unusually or
confused and irritable

10. Slurred speech

11. Unsteady on feet

12. Weakness or numbness
in arms/legs

Sidebar 3 - Diagnostic Criteria for Concussion/mild TBI

- Loss of or a decreased level of consciousness for less than 30 minutes

- Loss of memory for events immediately up to a one day after the injury

- Alteration of consciousness/mental state for 0-24 hours after the injury

- Normal structural imaging

- Glascow Coma Score: 13-15 (best value within first 24 hours if available)

Exit algorithm [A-3]
9 -
Are C(\i\il’:fl’l;lsrselloart]ér(?—rBl Is person currently Follow guidance for
t 2 deployed on military Yi» management of mTBI in
syn;p Omj Ft’)resi” or combat operation? combat or ongoing military
(See sidebar 4) [A-5] operation (deployment)
[A-4]
vl
No 11
Is person presenting Follow local guidance or ED
immediately after Yes > protocols for management of
injury (within 7 days)? acute mTBI in
[A-6] non-deployed/civilian patients
oy
v 12 Is person currently on 13 Go to Algorithm C
Prowde egucatlon and access treatment for mTBI Yes Follow-up persistent
information symptoms? symptoms of
Screen for: [A-7] concussion/mTBI

- Stress disorders
- Substance use disorders
- Mental health conditions

Follow-up as indicated
[A-8]

No y

14 Go to Algorithm B

Management of
concussion/mTBI symptoms

Sldebar 4 - Post-Concussion/mTBI Related Symptoms *

Physical Symptoms :

nausea, fatigue, sleep disturbance,
blurred vision, sensitivity to light, hearing
difficulties/loss, sensitivity to noise,
seizure, transient neurological
abnormalities, numbness tingling

Headache, dizziness, balance disorders,

Cognitive Symptoms :
Attention, concentration, memory,
speed of processing, judgment,
executive control.

Behavior/Emotional Symptoms :
Depression, anxiety, agitation,
irritability, impulsivity, aggression.

* Symptoms that develop within 30 days post injury
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B: Management of Symptoms

Person diagnosed with
concussion/mTBI
[B-1]

2 v

Complete history and physical
examination,lab tests, MSE and
psychosocial evaluation

[B-2]

3 v

Clarify the symptoms
[See sidebar 5]
[B-3]

Build therapeutic alliance

[B-4]

v

Evaluate and treat co-occurring
disorders or diseases (such as
mood, anxiety, stress or substance

use disorders )

5 v

Determine treatment plan
[B-5]

6 v

Educate patient/family on
symptoms and expected recovery
(See sidebar 6)
[B-6]

7 v

Provide early interventions
[B-7] (See sidebar 6)

v

Are all symptoms
sufficiently resolved
within days?

No

Yes

Duration of symptom
Onset and triggers
Location
Previous episodes
Intensity and impact
Previous treatment and response
Patient perception of symptom
Impact on functioning
[B-31]

- Provide information and education on
symptoms and recovery

- Educate about prevention of further
injuries

- Reassure on positive recovery
expectation

- Empower patient for self management

[B-6]

- Provide sleep hygiene education

- Teach relaxation techniques

- Recommend limiting use of
caffeine/tobacco/alcohol

- Recommend graded exercise with
close monitoring

Encourage monitored progressive
return to normal duty/work/activity
[B-71]

Initiating symptom-based treatment
[B-8]
Consider case management
(See sidebar 7)

10 v

Follow-up and reassess in 4-6
weeks
[B-9]

v

Are all symptoms
sufficiently
resolved?

11

No

13
Continue on Algorithm C
Management of Persistent
concussion/mTBI symptoms

Yes

12

4

Assign case manager to:
- Follow-up and coordinate (remind)
future appointments
- Reinforce early interventions and
education
- Address psychosocial issues
(financial, family, housing or
school/work)
- Connect to available resources

Follow-up as needed
Encourage & reinforce
Monitor for comorbid conditions
Address:
- Return to work/duty/activity
- Community participation
- Family/social issues
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1 Person diagnosed with
concussion/mtbi and persistent
symptoms beyond 4-6 weeks not
responding to initial treatment
[C-1]

v

C: Follow-up Persistent Symptoms

Sidebar 8 - Psychosocial Evaluation

1. Support system
2. Mental health history

2 . S . .
Reassess symptoms severity and 3. Co—occur.rlng conditions ((;hronlc pain,
functional status mood disorders, stress disorder,
Complete psychosocial evaluation personality d|so_rder)
- 4. Substance use disorder
(See sidebar 8) S .
[C-2] 5. Secondary gain issues (Compensation,
litigation)
+ 6. Unemployment or change in job status
3 Are symptoms and
functional status Yes
improved?
No l
7 4
Asses? for po_ssmle alternatlve_ Initiate/continue
cgusesd ort|)oek:5|s_tentl symptoms; symptomatic treatment
onsider behaviora com_ponent Provide patient and family
(e.g., sleep or a mood disorder) education
[C-3]
8 Any behavioral health
disorders diagnoses 9 — -
established? (Depression, Yes Manage comorbidity according to
traumatic stress, anxiety’ VA/DoD practice guideline for
or substance use behavior health conditions
disorder) +
[C-4] 10
Consider referral to mental
health for evaluation and
No treatment
[C-5]
]
. 12
1 Any persistent symptoms
(Physical, cognitive or Yes > Refer for further evaluation and
emotional) treatment
[C-6]
No
13
Consider referral to 5 v

occupational/vocational therapy
and community integration
programs
Continue case management
[C-7]

Encourage and reinforce

> Monitor for comorbid conditions

. v

Follow-up and reassess in 3 to 4
months
[C-8]
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A: Initial Presentation

\Annotation A-1 Person Injured with Head Trauma Resulting in Possible Alteration or Loss of Consciousness

1 DEFINITIONS/CLASSIFICATIONS

1.1 Definition of Traumatic Brain Injury

A traumatically induced structural injury and/or physiological disruption of brain function as a result of an
external force that is indicated by new onset or worsening of at least one of the following clinical signs,
immediately following the event:

e Any period of loss of or a decreased level of consciousness (LOC)

e Any loss of memory for events immediately before or after the injury (post-traumatic amnesia
[PTA])

e Any alteration in mental state at the time of the injury (confusion, disorientation, slowed
thinking, etc.) (Alteration of consciousness/mental state [AOC])

e Neurological deficits (weakness, loss of balance, change in vision, praxis, paresis/plegia,
sensory loss, aphasia, etc.) that may or may not be transient

e Intracranial lesion.

External forces may include any of the following events: the head being struck by an object, the head
striking an object, the brain undergoing an acceleration/deceleration movement without direct external
trauma to the head, a foreign body penetrating the brain, forces generated from events such as a blast or
explosion, or other forces yet to be defined.

The above criteria define the event of a TBI. Not all individuals exposed to an external force will sustain a
TBI, but any person who has a history of such an event with immediate manifestation of any of the above
signs and symptoms can be said to have had a TBI.

1.2  Severity of Brain Injury Stratification

TBI is further categorized as to severity into mild, moderate, or severe based on the length of LOC, AOC,
or PTA (see Table A-1). Acute injury severity is determined at the time of the injury.

e The patient is classified as mild/moderate/severe if s/he meets any of the criteria in Table A-1
within a particular severity level. If a patient meets criteria in more than one category of
severity, the higher severity level is assigned.

e Ifitis notclinically possible to determine the brain injury level of severity because of medical
complications (e.g., medically induced coma), other severity markers are required to make a
determination of the severity of the brain injury.

e Abnormal structural imaging (e.g., Magnetic Resonance Imaging or Computed Tomography
Scanning) attributed to the injury will result in the individual being considered clinically to
have greater than mild injury.

In addition to traditional imaging studies, other imaging techniques such as functional magnetic resonance
imaging, diffusion tensor imaging, positron emission tomography scanning; electrophysiological testing
such as electroencephalography; and neuropsychological or other standardized testing of function have
been used in the evaluation of persons with TBIs, but are not considered in the currently accepted criteria
for measuring severity at the time of the acute injury outlined in Table A -1.

The severity level has prognostic value, but does not necessarily predict the patient’s ultimate level of
functioning. There is substantial evidence that the epidemiology, pathophysiology, natural history, and
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prognosis for concussion/mTBI are different than for moderate and severe TBI. For example, moderate
and severe TBI are often associated with objective evidence of brain injury on brain scan or neurological
examination (e.g., neurological deficits) and objective deficits on neuropsychological testing, whereas these
evaluations are frequently not definitive in persons with concussion/mTBI. The natural history and
prognosis of moderate and severe TBI are much more directly related to the nature and severity of the
injury in moderate and severe TBI, whereas factors unrelated to the injury (such as co-existing mental
disorders) have been shown to be the strong predictors of symptom persistence after a concussion/mTBI.

Table A-1. Classification of TBI Severity

Criteria Mild Moderate Severe
Structural imaging Normal Normal or abnormal Normal or abnormal
Loss of Consciousness (LOC) | 0-30 min > 30 min and < 24 hrs > 24 hrs

Alteration of

. a moment up to
consciousness/mental state

> 24 hours. Severity based on other criteria

(AOC) * 24 hrs

Post-traumatic amnesia (PTA) | 0-1 day > 1 and < 7 days > 7 days
Glascow Coma Scale (best

available score in first 24 13-15 9-12 <9
hours)

* Alteration of mental status must be immediately related to the trauma to the head. Typical symptoms
would be: looking and feeling dazed and uncertain of what is happening, confusion, difficulty
thinking clearly or responding appropriately to mental status questions, and being unable to
describe events immediately before or after the trauma event.

Concussion

The terms concussion and mTBI can be used interchangeably. The use of the term concussion or history of
mild TBI may be preferred when communicating with the patient, indicating a transient condition, avoiding
the use of the terms "brain damage" or "brain injury" that may inadvertently reinforce misperceptions of
symptoms or insecurities about recovery. The patient who is told s/he has "brain damage" based on vague
symptoms complaints and no clear indication of significant head trauma may develop a long-term
perception of disability that is difficult to undo (Wood, 2004).

The term concussion/mTBI will be used throughout this document as a convention.

Annotation A-2  Urgent/emergent conditions identified?

1. The following physical findings, signs and symptoms (“Red Flags”) may indicate an acute
neurologic condition that requires urgent specialty consultation (neurology, neuro-surgical) :

a. Altered consciousness h. Cannot recognize people or

b. Progressively declining is disoriented to place
neurological examination i. Behaves unusually or seems

c. Pupillary asymmetry confused and irritable

d. Seizures j. Slurred speech

e. Repeated vomiting k. Unsteady on feet

f.  Double vision I. Weakness or numbness in

g. Worsening headache arms / legs

A: Initial Presentation | Page 17
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Annotation A-3 Evaluate for Diagnosis of Concussion/mTBI, Based on History

1.3 Diagnostic Criteria for mTBI

In the U.S., the most widely accepted criteria for mild TBI are those proposed by the American College of
Rehabilitation Medicine (ACRM, 1993). They are “a physiological disruption of brain function as a result
of a traumatic event as manifested by at least one of the following: alteration of mental state, loss of
consciousness (LOC), loss of memory or focal neurological deficit, that may or may not be transient; but
where the severity of the injury does not exceed the following: post-traumatic amnesia (PTA) for greater
than 24 hours, after the first 30 minutes Glasgow Coma Score (GCS) 13 - 15, and loss of consciousness is
less than 30 minutes.” There are other criteria used by other medical groups. However, most agree that
common criteria include GCS score of 13-15, brief LOC, brief PTA and negative head computed
tomography (CT) scan.

1. Adiagnosis of mTBI should be made when there is an injury to the head as a result of blunt trauma,
acceleration or deceleration forces or exposure to blast that result in one or more of the following
conditions:

a. Any period of observed or self-reported:

e Transient confusion, disorientation, or impaired consciousness

e Dysfunction of memory immediately before or after the time of injury

e Loss of consciousness (LOC) lasting less than 30 minutes.

b. Observed signs of neurological or neuropsychological dysfunction, such as:

e Headache, dizziness, irritability, fatigue or poor concentration, when identified
soon after injury, can be used to support the diagnosis of mild TBI, but cannot be
used to make the diagnosis in the absence of loss of consciousness or altered
consciousness.

2. The severity of TBI must be defined by the acute injury characteristics and not by the severity of
symptoms at random points after trauma.

The lack of standardized criteria and the variable quality of the current literature on mTBI (Carroll et al.,
2004), poses the risk of misclassification of patients with concussion symptoms. Although this is an
important issue for research, the implications for care could cause over- or under-diagnosing of patients
with mTBI. This led the Working Group to rely on expert opinion in determining recommendations for
intervention.

Annotation A-4 Are Concussion/mTBI with Related Symptoms Present?

1.4 Symptoms Associated with Concussion/mTBI
Concussion/mTBI is associated with a variety of symptoms that will manifest immediately following the
event, and may resolve quickly, within minutes to hours after the injury event, or they may persist longer.
The most typical signs and symptoms after concussion fall into one or more of the following three
categories:

a. Physical: headache, nausea, vomiting, dizziness, fatigue, blurred vision, sleep
disturbance, sensitivity to light/noise, balance problems, transient neurological
abnormalities

b. Cognitive: attention, concentration, memory, speed of processing, judgment, executive
function
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¢. Behavioral/emotional: depression, anxiety, agitation, irritability, impulsivity, aggression.
Signs and symptoms may occur alone or in varying combinations and may result in functional impairment.

Although a variety of symptoms can occur in association with TBI, they are not part of the definition of
TBI, and there are no pathognomonic symptoms or signs. The term “mild TBI” refers only to the initial
injury severity and should not be interpreted referring to the level of the severity of the symptoms.

Signs and symptoms, following the concussion, should not be attributed to concussion/mTBI if they are
better explained by pre-existing conditions or other medical, neurological, or psychological causes except
in cases of an immediate exacerbation of a pre-existing condition.

Symptoms associated with concussion/mTBI are not unique. These symptoms occur frequently in day-to-
day life among healthy individuals and are often found in persons with other conditions such as chronic
pain, depression or other traumatic injuries. These symptoms are also common to any number of pre-
existing/pre-morbid conditions the patient may have had.

Each patient tends to exhibit a different mix of symptoms and the symptoms themselves are highly
subjective in nature. Research studies do not offer strong support for a consistent pattern of the types of
symptoms occurrence and resolution following mild TBI. Symptoms do not appear to cluster together in a
uniform, or even in a consistent expected trend. The presence of somatic symptoms is not linked
predictably to the presence of neuropsychiatric (i.e., cognitive, emotional, or behavioral) symptoms, and the
neuropsychiatric consequences of mTBI are not linked consistently to one another. Additionally, there is
little evidence of coupling of symptom resolution following mTBI. Few persons with multiple post-
concussion symptoms experience persistence of the entire set of their symptoms over time. (Arciniegas,
2005)

This lack of symptom consistency may reflect the complex effects of head injury on the brain and also the
interaction between the injury and each individual’s pre- or post-injury psychosocial factors (Alexander
1995; King 1996).

Annotation A-5 Is Person Currently Deployed on Combat or Ongoing Military Operation? ‘

1. Management of service members presenting for care immediately after a head injury (within 7 days)
during military combat or ongoing operation should follow guidelines for acute management
published by DoD. (See: Recommendations for acute management of concussion/mTBI in the
deployed setting, Defense and Veterans Brain Injury Center Consensus August, 2008)

(This guidance is not included in this evidence-based guideline.)

Annotation A-6 Is Person Presenting Immediately (Within 7 Days) After Injury? (Non-Military/Civilian Setting) \

1. Management of non-deployed service members, veterans, or civilian patients presenting for care
immediately after a head injury (within 7 days) should follow guidelines for acute management.
(See Recommendations for acute management in guideline published by the American College of
Emergency Medicine and the Center for Disease Control and Prevention (ACEP/CDC, 2008)

(These protocols and guidance are not included in this evidence-based guideline.)

1.5 Post Deployment Delayed Awareness and Delayed Reporting of Symptoms

The elapsed time since the exposure to the head injury (trauma) and the self-reporting of symptoms by the
patient to their primary care provider may vary. This period is very important in assessing the risk of
developing concussion/mTBI symptoms and determining the appropriate intervention.

A: Initial Presentation | Page 19
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The concussion/mTBI algorithms are designed to accommodate patients entering the healthcare system at
different intervals post-injury. Algorithm A (Initial Presentation) describes a new entry into the healthcare
system and is not dependent on the time since injury. It does not follow the traditional acute, sub-acute,
and post-acute phases of brain injury. This is particularly important with combat-related TBI that may
inherently lead to delays in seeking treatment due to discounting or misattributing symptoms, and
reluctance to report health problems. The initial management of symptoms related to concussion/mTBI is
then described in Algorithm B (Management of Symptoms). Algorithm C (Follow-up Persistent
Symptoms) will apply to any service person/veteran for whom treatment of concussion symptoms
previously had been started.

151 Initial Stages following mTBI/Concussion

Example: Individual sustains a head injury and presents to a provider two weeks following the injury. The
provider uses Algorithm A to diagnose concussion/mTBI, and Algorithm B to initiate the management of
symptoms. |If the symptoms do not remit within 4 to 6 weeks of the initial treatment, the provider follows
Algorithm C to manage the persistent symptoms.

Figure 1. Initial Stages following mTBI/Concussion

1.5.2 Delayed Initial Presentation of Symptoms

Example: Individual sustains a head injury followed by experiencing of symptoms. The patient does not
access medical care for weeks or months post-injury. Despite the long elapsed time since injury, the
provider uses Algorithm A and B for the initial work-up to make the diagnosis and initiate treatment. This
initial treatment may be provided in a setting designated for diagnosis and management of mTBI. If the
symptoms do not remit within 4 to 6 weeks of the initial treatment, the provider follows Algorithm C to
manage the persistent symptoms.

Figure 1. Delayed Initial Presentation of Symptoms

1. Service members or veterans identified by post deployment screening or who present with
symptoms should be assessed and diagnosed according to Algorithm A — Initial Presentation.
The initial evaluation and management will then follow the recommendations in Algorithm B —
Management of Symptoms.

2. Patients who continue to complain of concussion/mTBI-related symptoms beyond 4 to 6 weeks
after treatment has been initiated, should have the assessment for these chronic symptoms
repeated and should be managed using Algorithm C — Follow-up Persistent Symptoms.

3. Patients who continue to have persistent symptoms despite treatment for persistent symptoms
(Algorithm C) beyond 2 years post-injury do not require repeated assessment for these chronic
symptoms and should be conservatively managed using a simple symptom-based approach.

4. Patients with symptoms that develop more than 30 days after a concussion should have a focused
diagnostic work-up specific to those symptoms only. These symptoms are highly unlikely to be
the result of the concussion and therefore the work-up and management should not focus on the
initial concussion.
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Posttraumatic complaints after concussion/mTBI are not well understood. This ambiguity can be further
attributed to: issues associated with delays in seeking treatment; providers’ lack of knowledge about the
detection and diagnosis of mTBI (CDC, 2003); symptom overlap with other diagnoses or conditions (Borg
et al., 2004); patients seeking benefit from litigation claims (Binder & Rohling, 1996) or an underlying
mood disorder (Rapoport et al., 2003). Unfortunately, there are no sensitive diagnostic tools or
biochemical markers that correlate uniquely to concussion/mTBI symptom reports (Borg et al., 2004).

Several authors advocate use of standard criteria for defining mTBI. Indeed, in a review article, Kushner
(1998) suggests that mild TBI can be misleading as a diagnostic term as it may include a spectrum of
manifestations ranging from transient mild symptoms to ongoing disabling problems.

Symptomatic individuals will frequently present days, weeks, or even months after the trauma. These
delays are associated with the injured person discounting symptoms, incorrectly interpreting symptoms,
guilt over the circumstances involved in the injury, and denial that anything serious occurred (Mooney et
al., 2005). Delay in seeking treatment may be important in mTBI recovery, where reports indicate that early
interventions to reduce disability are most effective when provided during the initial post injury phase
(McCrea, 2007).

\Annotation A-7 Is Person Currently On Treatment for mTBI Symptoms?

1.6

Persistent Symptoms after Concussion/mTBI

Most symptoms and signs that occur in the acute period following a single concussion resolve quickly
(within hours or days) after the injury. There is debate about the incidence of developing persistent
symptoms after concussion, largely due to the lack of an accepted case definition for persistent
symptoms and the fact that none of the symptoms are specific to concussion. There is ho consensus on
a case definition for persistent symptoms attributed to concussion/mTBI and no consensus on the time
course when acute symptoms should be considered persistent. As a result, the important focus should
be on treating the symptoms rather than on determining the etiology of the symptoms.

1. Persons who complain about somatic, cognitive or behavioral difficulties after concussion/mTBI
should be assessed and treated symptomatically regardless of the elapsed time from injury.

2. The assessment of an individual with persistent concussion /mTBI related symptoms should be
directed to the specific nature of the symptoms regardless of their etiology.

3. The management of an individual who has sustained a documented concussion/mTBI and has
persistent physical, cognitive and behavioral symptoms after one month should not differ based on
the specific underlying etiology of their symptoms (i.e., concussion vs. pain, concussion vs. stress
disorder).

4. In communication with patients and the public, this guideline recommends using the term
concussion or history of mild-TBI and to refrain from using the term ‘brain damage’.

It can be difficult to clinically determine if symptoms are attributable to concussion. This difficulty is due
to the subjective nature of these symptoms, the very high base rates of many of these symptoms in normal
populations (lverson, 2003; Wang, 2006), and the many other etiologies that can be associated with these
symptoms. Common conditions that may present with similar symptoms include PTSD, depression,
anxiety disorders, pain, other injuries, and disorders such as fibromyalgia, medical side-effects, and
negative illness perceptions by patients (Iverson et al., 2007).

Since post-concussive symptoms may occur as non-specific responses to trauma, studies compare patients
with concussions to patients with other types of trauma. Results are inconsistent. In a cross sectional study
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of Vietnam veterans with a history of mild TBI compared with a history of other injuries, the prevalence of
post-concussive symptoms were significantly higher in the mTBI group (Vanderploeg, 2007). Research
has yielded inconsistent evidence about acute neuropsychological differences between patients with mTBI
with PCS symptoms and controls (Landre 2006; Ponsford et al., 2000). Several studies have shown that
persons with non-head traumas have similar rates of “post-concussion syndrome” or symptoms compared
with persons with a concussions/mTBI, both in the acute period and out to 3 months post-injury.
Therefore, not only are these symptoms non-specific responses to trauma, it is also unclear if timing of the
onset of symptoms can be helpful in determining if they are due to the concussion (Boake et. al., 2005;
Landre, 2006; McCauley, 2001; Meares et al., 2008).

Somatic, cognitive, and behavioral symptoms after concussion/mTBI rapidly resolve by 2 to 4 weeks in the
majority of individuals (McCrea, 2003). “Post-concussion syndrome” (PCS) is a term frequently used to
describe a constellation of symptoms that clinicians have described as occurring at least 1 to 3 months after
concussion. The association of post-concussion syndrome with concussion has not met generally accepted
epidemiological criteria for causation. There are two commonly used case definitions, one from the
Diagnostic and Statistical Manual for Mental Disorders (DSM-IV-TR, 2000) and the other included in the
International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10). A
study that directly compared the two definitions showed poor correlation between them and there was no
way to determine which one is more accurate (Boake et al., 2004). Another study indicated that the ICD-10
definition “accurately classified” mTBI patients one month after the concussion injury, but was unable to
after 3 months (Kashluba et al., 2000). Because symptoms of PCS are not specific to mTBI, the use of
ICD-10 diagnostic criteria for PCS is problematic and may be misleading as it incorrectly suggests that the
basis of PCS is a brain injury (Carroll et al., 2004).

The term post-concussion syndrome (PCS) is used in the literature for individuals who have persistent non-
focal, neurologic symptoms (at least two). These are most commonly dizziness, headache, cognitive
deficits (attention, memory, and judgment), behavioral changes (irritability, depression, nightmares) and/or
sleep disturbance, at between one month (ICD-10, 1992) and three months (DSM-1V definition, 1994) post-
mTBI. PCS is seen in between 15% (DSM-1V) to 50% (WHO-ICD-10) of persons with mTBI, depending
on how it is defined (McCrea, 2003). Various studies of persisting symptoms have employed various
symptom checklists rather than uniform criteria-based diagnoses. As a result, large differences are reported
in the frequency of patients meeting the diagnostic criteria sets. Some have argued that the rate of
15percent, initially reported by many, is incorrect and argued that the more accurate rate may be closer to
3-5 percent (Iverson, 2007; McCrea, 2007).

\Annotation A-8 Provide Education and Access Information; Follow-Up as Indicated

1.7

Follow-Up and Monitoring

It is important to closely monitor the injured person for concussion/mTBI related symptoms and provide
supportive education over the initial 30 days. Individuals who sustain a concussion/mTBI and are
asymptomatic can be reassured and advised about precautionary measures to prevent future head injury.

1. Individuals who sustain a concussion/mTBI and are asymptomatic should be reassured about
recovery and advised about precautionary measures to prevent future head injury.

2. Patients should be provided with written contact information and be advised to contact their
healthcare provider for follow-up if their condition deteriorates or they develop symptoms.

3. Individuals who sustain a concussion/mTBI and are asymptomatic should be screened for comorbid
mental health disorders (MDD, PTSD, and SUD) and dangerousness.
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B: Management of Concussion/mTBI Symptoms

\Annotation B-1 Person Diagnosed with Concussion/mTBI

2 INITIAL PRESENTATION

The vast majority of individuals with concussion/mTBI will have no difficulties or complaints lasting more
than a couple of weeks following the injury.

Although, early interventions have been shown to prevent symptoms, some persons sustaining a
concussion/mTBI during deployment will not receive early diagnosis or will not seek treatment, and
therefore their symptoms will be addressed only after a temporal delay. This guideline recommends that
these individuals will be first treated following the algorithm and annotations in Algorithms A and B. If
treatment has already been rendered for concussion/mTBI related symptoms and despite treatment the
patient continues to experience symptoms, the management will follow recommendations in Algorithm C.

Patients managed in Algorithm B are service persons or veterans identified by post deployment screening,
or who present to care with symptoms or complaints related to head injury.

Patients presenting for care immediately after head injury (within 7 days) should follow guidelines for
acute management and should not use this algorithm. (See Annotation A-5 and A-6)

Annotation B-2 Complete a History, Physical Examination; Minimal Mental Examination and Psychosocial
Evaluation

3 ASSESSMENT OF SYMPTOMS AND SEVERITY

3.1 History, Physical Examination, Laboratory Tests, Imaging

Although the initial part of the screening process for mild TBI depends on self-report, the second-level
assessment relies on obtaining a careful detailed medical history, physical examination, and a psychosocial
assessment. The goal of the assessment is to evaluate the symptoms in order to optimize care, to improve
outcomes, and ultimately reduce disability following a concussion/mTBI. It is recognized that patients may
not present for medical care immediately following concussion/mTBI. Therefore, the purpose of the
assessment may vary slightly based on the timing of the presentation following injury. For patients
presenting immediately after the injury event, assessment will include the necessity to rule out
neurosurgical emergencies. In patients who present with delayed injury-to assessment intervals, the
assessment will include confirmation linking the symptoms to the concussive event. Regardless of the time
that has elapsed since injury, management should begin with the patient’s first presentation for treatment.

3.1.1 History

Taking an accurate history is an essential part of the diagnostic work-up. The first and most critical step in
the evaluation of persons with possible concussion symptoms should clearly characterize the initial injury
and determine whether the symptoms are temporally related to the event characterized as a
concussion/mTBI.

1. Individuals who are presumed to have symptoms related to concussion/mTBI or who are identified
as positive for mTBI on the initial screening should receive specific assessment of their symptoms.

2. Medical history should include the following:
a. Obtaining detailed information on the patient's symptoms and health concerns.
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b. Obtaining detailed information of the injury event including mechanism of injury,
duration and severity of alteration of consciousness, immediate symptoms, symptom
course and prior treatment

c. Screening for pre-morbid conditions, potential co-occurring conditions or other
psychosocial risk factors, such as substance use disorders that may exacerbate or maintain
current symptom presentation (using standardized screening tools such as, PHQ-2, Audit-
C, PTSD screen)

d. Evaluating signs and symptoms indicating potential for neurosurgical emergencies that
require immediate referrals

e. Assessing of danger to self or others.

Patient’s experiences should be validated by allowing adequate time for building a provider-patient
alliance and applying a risk communication approach.

(See Appendix B: Structured Interview for Collecting Head Trauma Event Characteristics)

Clarifying pre-injury developmental, medical, neurological, psychiatric, academic, and
employment histories are essential, particularly in regards to conditions that may influence
recovery following mild TBI.

Psychiatric and substance disorders, cranial and cervical trauma, and other primary neurological
and somatic disorders may produce symptoms that overlap with those commonly produced by
TBI.

Persons sustaining concussion/mTBI are at risk for the harmful and potentially addictive use of
alcohol, medication, and illicit drugs. Standardized screening instruments should be used to
screen for these conditions. (See VA/DoD clinical practice guidelines for mental health
disorders). A concussion is not a contraindication for referral to a substance abuse treatment
program.

Physical Examination

The physical examination of the person sustaining a concussion/mTBI should focus on the
following:

a. A focused neurologic examination, including a Mental Status Examination (MSE),
cranial nerve testing, extremity tone testing, deep tendon reflexes, strength, sensation, and
postural stability (Romberg’s Test, dynamic standing)

b. A focused vision examination including gross acuity, eye movement, binocular function
and visual fields/attention testing

¢. A focused musculoskeletal examination of the head and neck, including range of motion
of the neck and jaw, and focal tenderness and referred pain.

The following physical findings, signs and symptoms (“Red Flags”) may indicate an acute
neurologic condition that requires urgent specialty consultation (neurology, neuro-surgical) :

a. Altered consciousness

b. Progressively declining neurological examination
c. Pupillary asymmetry

d. Seizures

e. Repeated vomiting

f.  Double vision

g.

Worsening headache
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h.  Cannot recognize people or is disoriented to place
i. Behaves unusually or seems confused and irritable
j. Slurred speech

k. Unsteady on feet

I.  Weakness or numbness in arms/legs.

3.1.3 Laboratory Tests

Because diagnostic and cognitive tests have limited ability to predict long-term outcomes for persons with
concussion/mTBI, investigators are focused on searching for biochemical markers that may be useful in
diagnosis and prognosis.

1. Laboratory testing is not necessary to confirm or manage symptoms associated with
concussion/mTBI.

2. Laboratory testing may be considered for evaluating other non-TBI causes of the symptoms
presented.

3. There is insufficient evidence to support the use of serum biomarkers for concussion/mTBI in
clinical practice. [SR =1]

Does research identify biomarkers that may be useful in the diagnosis and prognosis of
concussion/mTBI?

Biomarker research has not identified markers with clinical utility in management of mTBI. The biomarker
that has been most widely studied, S-100B, is only detectable in the first few hours after injury. The
Working Group reviewed 30 studies that were identified by the search. Only 8 met the inclusion criteria
and were utilized in the final analysis.

e Elevated S-100B has been associated with abnormal CT scans (Biberthaler, 2001), and
prolonged duration prior to return to work (Stranjalis et al., 2004) but has also been detected
in other types of trauma, soft tissue injuries, burns, and in vigorous physical activity (Mussack
et al., 2003; Stalnacke et al., 2003).

e Atthis time, there is no consistent marker that is useful in the acute or post-acute periods for
mTBI (lverson et al., 2007).

e S-100B (corrected or uncorrected) and C-tau have not been shown to be predictive of the
development of post-concussive syndrome (Bazarian et al., 2006; Bazarian et al., 2006). In
addition, S-100B has not been shown to be related to the development of headaches at three
months (Bazarian et al., 2006).

o Immediately following acute concussion/mTBI, a normal S-100B test (i.e., absent) in the
absence of clinical findings of nausea, dizziness, neck pain, or vomiting correlates with
absence of post-concussive syndrome at six months. (de Krujik et al., 2002).

3.1.4 Imaging

The role of neuroimaging in diagnosing concussion/mTBI continues to evolve and be debated in the
literature. Various neuroimaging modalities can be employed in helping to identify structural
neuropathology. Structural imaging modalities include Computed Tomography (CT) Scan, Magnetic
Resonance Imaging (MRI) Diffusion Tensor Imaging (DTI). Functional imaging modalities include Single
Photon Emission Computed Tomography (SPECT), Positron Emission Tomography (PET) and functional
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MRI (fMRI). However, many of these modalities are still at the preliminary/research stage of development.
Currently, CT scan is the modality of choice as a diagnostic tool for acute concussion/mTBI. The absence
of abnormal findings on CT does not preclude the presence of concussion/mTBI.

1. A patient who presents with any signs or symptoms that may indicate an acute neurologic
condition that requires urgent intervention should be referred for evaluation that may include
neuroimaging studies.

2. Neuroimaging is not recommended in patients who sustained a concussion/mTBI beyond the
emergency phase (72 hours post-injury) except if the condition deteriorates or red flags are noted.

Since neuroimaging studies are not necessary for all patients with concussion/mTBI beyond the acute
phase, the Working Group did not review the literature regarding the use of neuroimaging in mTBI.

In general, structural imaging techniques play a role in acute diagnosis and management, while functional
imaging techniques are being evaluated in an attempt to clarify the pathophysiology, symptom genesis and
mechanism of recovery from concussion/mTBI (McAllister et al., 2001). The primary objective of the
initial clinical evaluation of patients sustaining a concussion/mTBI is the immediate detection of any
neurological deterioration. In particular, patients who exhibit a declining neurologic status, including
progressive lethargy, pupillary dilatation, or focal neurologic deficit not explained by systemic sources,
should have an urgent CT scanning and neurosurgical consultation. Patients with signs and symptoms
indicating an acute neurologic condition should be referred for urgent evaluation

After a concussion/mTBI, there is a very small risk of intracranial hematoma. The presence of this
potentially fatal complication may become apparent only after there is clinical deterioration. Consequently,
a cranial CT may be utilized in the acute evaluation of concussion/mTBI to exclude the possibility of occult
hematoma. Other imaging techniques may be used to investigate persistent symptoms and deterioration.
The provider requires very clear decision rules for the appropriate use of a CT in the acute evaluation of
concussion/mTBI.

Multiple Concussions

Some patients presenting for an initial evaluation may report a history of repeated concussions that have
worsened their symptoms. The approach of symptom-based assessment and treatment of repeated
concussion should be similar to the management of exposure to a single injury.

1. The management of a patient who has sustained multiple concussions should be similar to the
management for a single concussion/mTBI. [SR = 1]

2. The patient with multiple concussions and his/her family should be educated to create a positive
expectation of recovery. [SR=1]

Is there a difference in interventions in individuals with repeated concussion/mTBI?

Out of 17 studies identified by the initial search, 10 studies were included for further review of full text
documents. Five of those studies met inclusion criteria for evaluating the effect of multiple concussions.

The evidence is inconsistent regarding whether or not cumulative concussions are associated with worse or
longer recovery.

e  Most studies are based on self-reported data of historical concussions. As a whole, many
studies are difficult to interpret because of potential confounders. Some research tools have
demonstrated subtle abnormalities in the presence of normal clinical presentations and
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neuropsychological test performance. Two well-controlled studies of football concussions
reached opposite conclusions regarding the cumulative impact of three or more concussions.
The NCAA study (Guskiewicz et al., 2003) showed a dose response relationship in duration
of neurocognitive recovery associated with multiple concussions in the acute period after
injury, whereas the NFL study (Pellman et al., 2004) showed no such relationship.

e The literature is insufficient to conclude that there is an association between mild TBI and
neurodegenerative disorders (e.g., Alzheimers disease) although there is evidence that patients
with severe TBIs may have increased risk (Guskiewicz et. al., 2005; Mehta et al., 1999).

e History of prior head injury has been shown to be associated with poorer outcomes in terms of
lingering symptoms (Binder, 1997; Ponsford et al., 2000).

Annotation B-3  Clarify the Symptoms

3.3

Assessment of Symptoms

Patients who have sustained a concussion/mTBI may complain about post-injury symptoms that can be
grouped into three categories: physical, cognitive, and emotional/behavioral. (See Annotation A-4) The
clinical presentation is expected to include at least some elements of the classic constellation of post-
concussive symptoms and gradual, although sometimes incomplete, symptomatic improvement over time.

Although post-concussive symptoms (PCS) are most often discussed in the context of mTBI, these terms
and their clinical referents are not synonymous with mTBI: mTBI describes a type of injury whereas the
post-concussion symptoms describe a set of problems presumably resulting from the injury.

It is particularly important to define clearly the patient’s symptoms, as well as the course and resolution (or
lack thereof) of those symptoms since the time of injury. Documenting frequency and severity of symptoms
is important to set a baseline for monitoring subsequent treatment efficacy or establishment of co-occurring
conditions. (See Table B-1)

Patients should be asked about the impact of their symptoms on their daily function. Individuals with a
concussion/mTBI are typically independent in basic activities of daily living (ADLs) (e.g., grooming,
bathing, dressing, toileting, and mobility). However, a small minority of patients may present with
problems in areas of instrumental ADLs (IADLs). These abilities may affect independent functioning in
tasks such as driving, home management, childcare, financial management, and performance at work.

Patients with symptoms should be asked open-ended questions to allow them to describe their difficulties.
Presenting patients with symptom checklists is not recommended, however these lists may be useful in
documenting symptoms and symptom intensity.

Patient Perception of Symptoms

Patients should be given the opportunity to relate their experiences and complaints at each visit in their own
way. Although time-consuming and likely to include much seemingly irrelevant information, this has the
advantage of providing considerable information concerning the patient’s intelligence, emotional make-up,
and attitudes about their complaints. This also provides patients with the satisfaction that they have been
"heard-out" by the clinician, rather than merely being asked a few questions and exposed to a series of
laboratory tests.

As the patient relates the history, important nonverbal clues are often provided. The clinician should
observe the patient’s attitude, reactions, and gestures while being questioned, as well as his or her choice of
words or emphasis. The impact from the symptoms may range from annoying to totally disabling and
patient perceptions regarding the cause and impact are important to understand in managing the disorder.
Stressors such as occupational and family issues should also be explored.
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Self-reported symptomatology is an appropriate assessment of the patient’s condition in
concussion/mTBI when the history is consistent with having sustained an injury event and having
a subsequent alteration in consciousness. [SR = C]

Assessment of the patient with concussion/mTBI should include detailed questioning about the
frequency, intensity and nature of symptoms the patient experiences, and their impact on the
patient’s social and occupational functioning.

Assessment should include a review of all prescribed medications and over-the-counter
supplements for possible causative or exacerbating influences. These should include caffeine,
tobacco and other stimulants, such as energy drinks.

The patient who sustained a concussion/mTBI should be assessed for sleep patterns and sleep
hygiene.

If the patient’s symptoms significantly impact daily activities (such as child care, safe driving), a
referral to rehabilitation specialists for a functional evaluation and treatment should be considered.
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DISCUSSION

Clarify the Symptoms

Questions that may prompt patients to provide important attributes of their symptoms are summarized in
the following table.

Table B-1. Clarification of Symptoms

Symptom Attributes | Questions

Duration

(0]
(0]
(6]

O o

Has the symptom existed for days, weeks, or months?

Has the symptom occurred only intermittently?

Particularly with regard to pain and fatigue, can the patient define if these
symptoms occurred only two or three days per month or constantly?

Is the symptom seasonal?

Avre there times of the day when the symptom is worse?

Onset

(el elNelNe]

Can the patient recall exactly how the symptom began?

Were there triggering events, either physical or emotional?

Was the onset subtle and gradual, or dramatic and sudden?

Have the triggering events tended to be the same over time or are there
changing patterns?

Location

Is the symptom localized or diffuse?
Can the patient localize the symptom by pointing to it?
If the pain is diffuse, does it involve more than one body quadrant?

Co-morbidity

00| OO0OO

Does the patient have any diagnosed co-existing illnesses?

What is the time relationship between the onset and severity of the co-
existing illnesses and the symptoms of fatigue and/or pain?

What are the symptoms other than pain and/or fatigue?

Avre there co-morbid diagnoses?

Avre there changes in the patient’s weight, mood, or diet?

Previous episodes

O] 00O

If the symptoms are episodic, what is the pattern in regard to timing,
intensity, triggering events, and response to any prior treatment?

Intensity and
impact

(e}

How severe are the symptoms (use the 1 to 10 Numerical Rating Scale)
Ask the patient to describe any new limitations they have experienced
compared to their usual life-style, including limitations in physical
endurance or strength (e.g., climbing stairs, shopping, and amount or
quality of their sleep).

Previous treatment
and medications

Exploring this aspect of the history may be complicated and require
obtaining prior medical records, or having an authorized telephone
conversation with the prior treating clinician.

Ask the patient to bring in their medication bottles on a subsequent visit
and document the exact names of the medications.

Find out which medications have/have not been helpful.

Past medical,
surgical and
psychological
history

This area includes chronic and major acute illnesses and injuries, allergies,
surgical procedures, and hospitalizations. The psychological history may
take several visits to clarify, depending upon the ease with which the
patient can articulate their emotional status and past and present issues.
Explore stressors such as occupational and family issues.

Patient perception
of symptoms

Often omitted from the history-taking are questions designed to gain some
understanding of what the patient believes is happening. Ask the patient
about their hunches and fears.
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Is there a relationship between self-awareness and response to treatment of cognitive and psychological
deficits in individuals with concussion/mTBI?

Out of 40 studies identified in the initial search addressing self-reporting in mTBI, seven studies were
found relevant to mild-TBI and of scientific quality.

Unlike patients with more severe TBI, patients with concussion/mTBI are aware of their symptoms and can
report these to providers. However, symptom-reporting is subjective by nature, and some patient reporting
may not correspond with observed or objective findings.

e  Use of self-reported symptomatology in post-concussion/mTBI is an appropriate assessment
methodology, although comorbid mental health or socio-economic status conditions can
undermine its reliability (Dirette et al., 2007; Gunstad & Suhr., 2001; Malec et al., 2007;
Stulemeijer et al., 2007; Uomoto et al., 2004). (SR =C)

e Mild TBI is not associated with any reduced awareness of symptoms or problems (Dirette et
al., 2007; Malec et al., 2007; Pagulayan et al., 2007; Stulemeijer et al., 2007; Uomoto et al.,
2004)

e Some individuals with mTBI over-report symptoms. Over-reporting is associated with
comorbid mental health conditions and lower levels of education (Gunstad & Suhr., 2001;
Stuhlemeijer et al., 2007; Uomoto et al., 2004).

e Self-reported cognitive complaints are more strongly related to premorbid traits and physical
and emotional state factors than to actual cognitive impairments (Gunstad & Suhr., 2001;
Stulemeijer et al., 2007; Uomoto et al., 2004).

Annotation B-4  Build Therapeutic Alliance

Interactions with patients/ families that involve real or suspected mTBI may be highly emotional, with
reactions ranging from disbelief to anger to frustration to relief. Some patients will present with
diagnosable symptoms, while others may believe they’re suffering from mTBI when subsequent medical
assessments may indicate otherwise. In both situations, medical staffs face the difficult challenge of
effectively communicating the diagnosis, treatment, and prognosis for recovery to patients/ families, while
minimizing and/or avoiding undue anxiety.

The information provided by medical personnel to individuals who have experienced a concussion/mTBI
can either amplify and increase their symptoms and distress (iatrogenic factors), or can minimize and
normalize their symptoms and reduce distress.

The lack of a definitive diagnosis or single effective treatment can make the management of patients with
concussion/mTBI symptoms challenging and may also cause frustration for both the patient and the
provider. To counter this, a high level of patient trust and faith in the clinician is required in order to
maintain continuity of care and continue patient management through regular follow-up appointments. A
therapeutic alliance between the patient and clinician should be established during the initial evaluation.

Risk communication approaches include:

1. Caring and empathy, including perceived sincerity, ability to listen, and to see issues from
the perspective of others. Of the four factors, patient perceptions of caring and empathy are
the most important.

2. Competence and expertise, including perceived intelligence, training, experience, education
level, professional attainment, knowledge, and command of information. These are the
easiest factors to establish because health care providers are automatically perceived by the
public to be credible sources of information.
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3. Dedication and commitment, including perceived altruism, diligence, self-identification,
involvement, and hard work. Perceptions of dedication and commitment are influenced by
patient perceptions of the health care provider’s hard work in the pursuit of health goals.

4. Honesty and openness, including perceived truthfulness, candidness, fairness, objectivity,
and sincerity. Perceptions of this factor result from both nonverbal cues (i.e., posture, eye
contact, facial expressions, interruptions, indirect language) and language that convey
sincerity and concern. Sensitivity to nonverbal cues is especially invaluable in ultimately
understanding and communicating effectively with the patient and their family.

Useful strategies to strengthen the partnership with the patient:

e Acknowledge and indicate commitment to understand the patient’s concerns and symptoms

e Encourage an open and honest transfer of information that will provide a more comprehensive
picture of the patient's concerns and medical history

e Present information regarding a positive outcome and symptom remission to create an
expectation of recovery

e Indicate commitment to allocate sufficient time and resources to resolving the patient’s
concerns

e Avoid open skepticism or disapproving comments in discussing the patient’s concerns

e At each patient visit, the clinician should consider the following:
- Ask if there are unaddressed or unresolved concerns
- Summarize and explain all test results
- Schedule follow-up visits in a timely manner
- Explain that outstanding or interim consultations will be reviewed during the follow-up

visits

- Offer to include the concerned family member or significant other in the follow-up visit.

Research has shown that the quality of health care provider-patient communications can critically influence
the quality of life for patients and families, as well as patient health outcomes. Risk communication
techniques (See Appendix C: Health Risk Communication) have been demonstrated as effective for
providers in communicating with patients with diagnosed or suspected concussion/mTBI and their families.
Regardless of the diagnosis, medical staff must communicate “bad news” in a manner that clearly
communicates the necessary medical information, while balancing the physical, emotional, and social
needs of the patient/ family. The ability to do this successfully requires excellent and well-practiced risk
communication skills. It is important to note that even when risk communication is effective, not all
conflicts can be resolved.
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\ Annotation B-5 Determine Treatment Plan

4

4.1

TREATMENT

Treatment Plan

After the screening, assessment, and diagnosis of concussion/mTBI are completed decisions are made
about treatment. Treatment for patients with concussion/mTBI focuses on symptom management and
education of patient and family. Education should emphasize recovery, gradual resumption of work and
social responsibilities, and teaching compensatory strategies and environmental modifications.  Most
patients with symptoms following a single concussion/mTBI of recent onset can be successfully managed
in the primary care setting without the need for specialty intervention.

Patients should be encouraged to implement changes in life-style including exercise, diet, sleep hygiene,
stress reduction, relaxation training, scheduling leisure activities and pacing to improve treatment
outcomes.

1. Develop and document a summary of the patient’s problems.
Develop a potential treatment plan that includes severity and urgency for treatment interventions.

3. Discuss with the patient the general concept of concussion sequelae, treatment options and
associated risk/benefits and prognosis of illness to determine the patient’s preferences.

4. Emphasizing good prognosis and empowering the patient for self-management,
5. Implement the treatment plan and follow up.

6. Referral to specialty care is not required in the majority of patients with concussion/mTBI, if their
symptoms resolve in the early post acute recovery period as expected.

7. Treatment should be coordinated and may include consultation with rehabilitation therapists,
pharmacy, collaborative mental health, and social support.

The need for a consistent and cohesive approach by an interdisciplinary team is paramount when treating
persons with the cognitive and behavioral impairments that can occur with concussion/mTBI. The
interdisciplinary team is made up of practitioners from multiple disciplines that function collaboratively to
achieve common objectives. The team determines specific interventions based on analysis of the
assessment information with feedback from all team members including the patient and caregiver(s).
Interventions are formalized into an individualized plan of care with specific long-term goals, short-term
objectives. Both the persons with concussion/mTBI and their support system should be active participants
in the process of developing and reviewing the treatment plan.

Role of the Provider in the Initial Care Setting

The provider in the initial setting of care should develop a problem list that summarizes the patient’s
problems. The provider should determine the severity of each identified problem and the impact it will
have on the patient’s functional ability and quality of life, so that a baseline can be established against
which improvements can be assessed. The provider should also identify problems for which treatment is
most urgently recommended. The most urgent treatments may be defined as those treatments expected to
result in the greatest improvement when addressing the most severe problems.

Treatment Interventions

Cost-effective interventions (e.g., giving the patient an information booklet about symptoms and coping
strategies, a telephone follow-up, or "as-needed services") were effective in alleviating chronic symptom
development (Mittenberg et al., 1996; Paniak et al., 2000; Ponsford, 2005). Still, other healthcare
professionals suggest that cognitive rehabilitation and emotional support are likely to improve the outcomes
for persons with mTBI (Paniak et al.; Tiersky et al., 2005).
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Cicerone and associates' review (2005) found that neuropsychological rehabilitation therapies involving
combination therapies for persons with cognitive, emotional, interpersonal, and motivational deficits are
usually focused on those with moderate to severe brain trauma. Although there is evidence that
rehabilitation is beneficial for improving community integration and return to work for persons with
moderate-to-severe injuries, this evidence is not available for those with milder injuries. Research
concerning optimal treatment for those with mTBI suggests that less expensive approaches may be
effective and that the more comprehensive, multidisciplinary treatment should be targeted toward those
with pre-injury psychiatric problems (Ghaffar et al., 2006).

Annotation B-6  Educate Patient/Family on Symptoms and Expected Recovery of Concussion/mTBI

4.2 Early Education

Education provided to patients and their support system
about the nature and common manifestations of
concussion/mTBI is a critical aspect of intervention.
Communication of health information from providers helps
manage patient expectations and can prevent the
development of concussion/mTBI symptoms and/or reduce
their duration, number, and severity. It is generally
recommended that the initial educational intervention occur
at the time of establishing the concussion/mTBI diagnosis.
Follow-up education should take place at intervals and in a
format that is appropriate to the treatment and services
provided. Additionally, the patient’s learning needs,
reading skills, vision or hearing difficulties, cultural and
religious beliefs, and emotional or cognitive limitations
should be taken into consideration when delivering
educational information.

Components of Patient Education

- Provision of information about
concussion/mTBI

- Strategies for prevention of
further injury

- Education/normalization

- Awareness of limitation

- Self-monitoring of symptoms

- Contact information.

1. Patients who sustain a concussion/mTBI should be provided with information and education about
concussion/mTBI symptoms and recovery patterns as soon as possible after the injury. Education
should be provided in printed material combined with verbal review and consist of:

a. Symptoms and expected outcome [SR = A]

b. Normalizing symptoms (education that current symptoms are expected and common after
injury event) [SR = A]

c. Reassurance about expected positive recovery [SR = A]

Techniques to manage stress (e.g., sleep education, relaxation techniques; minimize
consumption of alcohol, caffeine and other stimulants). [SR = B]

2. Information and education should also be offered to the patient’s family, friends, employers, and/or
significant others.

3. Symptomatic management should include tailored education about the specific signs and symptoms
that the patient presents and the recommended treatment.

4. Patients should be provided with written contact information and be advised to contact their
healthcare provider for follow-up if their condition deteriorates or if symptoms persist for more than
4-6 weeks. [SR =B]

Fears and misconceptions of the injury and its sequelae can amplify or sustain symptoms and result in poor
outcomes. The observation that patients respond positively across most symptom domains to appropriate
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information and reassurance given shortly after injury, suggests that an early educational intervention can
speed the recovery and decreases the severity of post concussion symptoms.

Does early intervention education decrease the incidence and severity of chronic concussion/mTBI
symptoms and lead to better outcomes?

The Working Group reviewed abstracts of nineteen articles published since 2002. One systematic review of
randomized trials and one individual study assessing the efficacy of early education that were not included
in the WHO task force project were identified. In the final analysis, based on two systematic reviews (Borg
2004, Comper 2005), there is strong evidence to recommend early educational intervention for patients
with concussion/mTBI.

e Borg (2004) in assessing the WHO findings referenced five studies (Paniak et al, 1998, Paniak et al
2000, Wade et al 1997, Wade et al., 1998; Mittenberg 1996) that supported the idea that a single
session intervention was as effective as more elaborate assessments and interventions. The WHO Task
Force did not find strong evidence that any non-surgical treatment has a clinically important effect on
symptoms or disability after mTBI but that a few studies on early intervention provided some evidence
that early, limited, educational intervention reduces long-term complaints. The task force
recommended that early, structured, educational information in connection with acute care or within
one week after should be provided to patients with uncomplicated mTBI; information about the injury,
about common complaints and how to cope with them, reassurance about a good outcome, and
information on how to get access to further support when needed should be included and these patients
should be encouraged to become active as soon as possible after their injury.

e  Comper (2005) in a systematic review included seven trials (Paniak 1998, 2000, Hinkle 1986,
Mittenberg, 2001, Ponsford, 2002, Wade 1997, 1998) assessing the efficacy or information provision
intervention. The review found that there is sufficient evidence to support patient-centered interaction
and the provision of symptom-related information through treating practitioners as effective in
assisting individuals in their recovery from concussion/mTBI. The three studies that compared
minimal and intensive education interventions found consistent evidence that brief educational and
reassurance-oriented intervention is as effective as a potentially more intensive and expensive
educational model. The four studies that compared an educational intervention to usual hospital
services found that patients who received an enhanced level of care including print educational
materials experienced fewer or less severe PCS symptoms and less disruption of social and functioning
ability than patients who received usual hospital care. In most studies, simple education and support
appeared to benefit individuals with concussion/mTBI with respect to somatic and psychological
complaints.

e  Provision of educational information regarding the common symptoms of mTBI and the expected and
typical positive prognosis, reduces symptom intensity and duration (Mittenberg et al., 1996; Ponsford
et al., 2002).

e  Printed educational material alone may not be helpful (Gronwall, 1986), but printed material combined
with verbal review has been shown in multiple studies to be helpful.

e  Teaching stress and symptom self-management techniques may be useful in reducing symptom
intensity and duration, particularly in combination with other educational and normalization
interventions (Mittenberg et al., 1996).

Annotation B-7 Provide Early Interventions

4.3 Provide Early Intervention

Concussion/mTBI can significantly impact some patients’ physical, mental and social well-being.
Treatment should address these three main areas. Initial interventions expected to improve physical well-

B: Management of Symproms | Page 34



VA/DoD Clinical Practice Guideline
For Management of Concussion/mTBI

being include education, improved sleep habits, a graduated exercise regimen (monitored through physical
therapy, exercise trainers, and social supports), and medication (monitored by a clinician). Mental well-
being may be improved through stress relief and relaxation, medication, and creating a supportive social
network.  Social well-being may be improved through resolving legal, financial, occupational, or
recreational problems.

1. Provide early intervention maximizing the use of non-pharmacological therapies:

a. Review sleep patterns and hygiene and provide sleep education including education about
excess use of caffeine/tobacco/alcohol and other stimulants

b. Recommend graded aerobic exercise with close monitoring.

4.4 Return to Activity (Duty/Work/School/Leisure)

A successful treatment outcome for a patient who has sustained a concussion is the return to
duty/work/school or other usual daily activities. Part of the early intervention for concussion/mTBI
involves protecting the patient from a secondary insult or further injury by limiting or eliminating their duty
status or job requirements until proper recovery is obtained. Although rare, the possibility of second
impact syndrome must be prevented by altering a concussed patient’s vocational duties when they are high
risk for re-injury. Exertional testing prior to the return to work or military duty may help to ensure
adequate resolution of symptoms in a high stress state or combat environment.

Return to activity assessment is based on an inventory of symptoms and their severity and the patient’s job-
specific tasks. With the exception of those activities and duties that are characterized as high-risk for
repeat concussions, all individuals with concussion/mTBI should be encouraged to expediently return to
activity at their maximum capacity.

Activity restrictions are an important part of the treatment regimen for patients with concussion/mTBI.
Activity restriction does not imply complete bed rest but rather a restful pattern of activity throughout the
day with minimal physical and mental exertion.

1. Immediately following any concussion/mTBlI, individuals who present with post-injury symptoms
should have a period of rest to avoid sustaining another concussion and to facilitate a prompt
recovery.

2. Individuals with concussion/mTBI should be encouraged to expediently return to normal activity
(work, school, duty, leisure) at their maximal capacity.

3. Inindividuals who report symptoms of fatigue, consideration should be giv