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SUBJ:  Rating Traumatic Brain Injury Cases
Background Information

More than 25% of American combat fatalities in Iraq are a direct result of blast injuries caused by Improvised Explosive Devices (IEDs).  Blast injuries are a growing cause of Traumatic Brain Injury (TBI) cases in the Gulf Theater.  However, due to medical treatment advances, VA is seeing more military personnel surviving these injuries to the head than in past wars.  With the continuing conflicts in Iraq, Afghanistan, and in other areas, Rating Veterans Service Representatives (RVSRs) need to know more about traumatic brain injuries and how to rate them correctly.

CURRENT EFFORTS

This training letter serves as an educational tool for understanding the nature and causes of TBI, diagnosis and symptoms associated with the condition, complications resulting from TBI, and general rating considerations with particular emphasis on brain injury affecting military service men and women.  

It is essential that RVSRs comprehend the complex issues surrounding TBI so that the decision making process encompasses the extent of resulting disability and the intent of current laws and regulations.

WHO TO CONTACT FOR HELP

Questions should be e-mailed to the Q&A Committee.
         /s/

Renée L. Szybala

Director

Compensation and Pension Service

Enclosure

Traumatic Brain Injury

Introduction  

Traumatic brain injury (TBI), sometimes referred to as the "silent epidemic," is a leading cause of death and disability in the United States.  The Centers for Disease Control and Prevention (CDC) report one to one and a half million Americans sustain TBI each year and an estimated 5.3 million Americans live with chronic disabilities associated with TBI   (CDC, 2004).

For military personnel, blast injuries are a growing cause of TBI.  Certain military assignments, such as policing in combat areas, carry an above-average risk for TBI.  Among surviving soldiers wounded in combat in Iraq and Afghanistan, TBI accounts for a larger proportion of injuries than it has in other recent U.S. conflicts.  Brain injuries during the Vietnam War accounted for 12 to 14 percent of all combat injuries, with an additional 2 to 4 percent sustaining brain injury and lethal wounds.  According to the Joint Theater Trauma Registry, compiled by the U.S. Army Institute of Surgical Research, 22 percent of wounded soldiers from the Iraq and Afghanistan conflicts seen by Landstuhl Regional Medical Center in Germany had injuries to the head, face or neck.  According to Dr. Deborah L. Warden, neurologist and psychiatrist at Walter Reed Army Medical Center, this percentage serves as a rough estimate of the fraction of soldiers who have sustained TBI.  According to Dr. Warden, the true proportion of soldiers sustaining TBI is probably higher as some cases of closed brain injury are not diagnosed properly (New England Journal of Medicine [NEJM], 2005).

Kevlar body armor and helmets contribute significantly to the high proportion of TBI survivors among soldiers wounded in current conflicts.  Body armor shields soldiers from bullets and shrapnel and helmets reduce the frequency of penetrating head injuries thereby improving overall survival rates.  However, helmets do not protect the face, head and neck completely and do not prevent the kind of closed brain injuries produced most often by blasts.  

Most brain injuries sustained by U.S. troops in current conflicts are the result of improvised explosive devices (IEDs).  Closed brain injuries outnumber penetrating injuries among patients seen at Walter Reed where more than 450 patients with TBI were treated between January 2003 and February 2005.  Of those patients admitted to Walter Reed, 59 percent have received a diagnosis of TBI.  Of these injuries, 56 percent are considered moderate or severe and 44 percent are mild (NEJM, 2005).    

This training letter serves as an educational tool for understanding the nature and causes of TBI, diagnosis and symptoms associated with the condition, complications resulting from TBI, and general rating considerations.  Understanding the complexities of brain injury is of paramount importance particularly at this time when our Armed Forces are engaged in day-to-day combat operations in the Gulf and Afghanistan.     

Overview of Brain Anatomy and Physiology 

The brain is comprised of neurons (nerve cells).  Neurons form tracts that route throughout the brain carrying messages to various parts of the brain.  The brain, in turn, uses these messages to control functions such as breathing, heart rate, body temperature and metabolism.  Other functions include thought processing, body movements, behavior and sense such as vision, hearing, taste, smell and touch.  Each part of the brain serves a specific function and links with other parts of the brain to perform more complex functions.  

The brain is protected by cranial bones and cranial meninges.  The cranial meninges consist of three layers of membranes enclosing the brain:  the outer dura mater; the middle arachnoid; and the inner pia mater.  The brain and spinal cord are nourished and protected from injury by cerebrospinal fluid (CSF).  This fluid continuously circulates through the subarachnoid space (between the arachnoid and pia mater) around the brain and spinal cord and through the cavities within the brain.  CSF contributes to homeostasis (a stable state of equilibrium) in three main ways.  The CSF:

· Serves as a shock-absorbing medium to protect brain tissue and the spinal cord from jolts that would otherwise cause the brain to crash into the bony walls of the skull

· Provides an optimal chemical environment for accurate neuronal signaling

· Serves as a medium for the exchange of nutrients and waste products between the blood and nervous tissue.  

Even though the brain composes approximately 2 percent of total body weight, it consumes about 20 percent of the body's oxygen at rest.  The brain is one of the most metabolically active organs of the body.  When neuronal activity increases in a region of the brain, blood flow in that area also increases.  When brain injury occurs, the functions of the neurons, nerve tracts, or sections of the brain can be affected.  If nerve tracts and neurons are affected, an inability or difficulty in carrying the messages that instruct the brain what to do can result.  The effects can be temporary or permanent. 

If blood flow to the brain is interrupted, even briefly, unconsciousness may result.  A one- or two-minute interruption of blood flow can result in impaired brain cells.  If totally deprived of oxygen for a period of four minutes, many brain cells are permanently injured (Tortora & Grabowski, 1993).     

Causes of TBI 

Traumatic brain injury is an insult to the brain, referred to as acquired brain injury, not of a degenerative or congenital nature.  Trauma to the brain occurs when an external force impacts the head with such effect as to cause the brain to move within the skull or cause the skull to break resulting in direct injury to the brain.  The trauma may produce a diminished or altered state of consciousness resulting in mild to severe impairments in one or more areas including cognition, speech-language communication, memory, attention and concentration, reasoning, abstract thinking, physical functions, psychosocial behavior and information processing.  

The brain is susceptible to many different types of injuries depending on the type and amount of force that impacts the head.  During rapid acceleration and deceleration, an individual's head may force the brain to move back and forth across the inside of the skull.  Rapid movement results in the tearing of nerve fibers causing damage to brain tissue.  This type of injury often occurs as a result of motor vehicle accidents and physical violence. 

An individual may sustain a direct blow to the head resulting in injury to the brain inside the skull or the blow may be of such force as to break the skull and directly injure the brain.  Injury of this type may result from car accidents, falls, sports activities, or physical violence (Brain Injury Association of America [BIAA], 2005).     

Signs and Symptoms

Because brain injury results in a change in neuronal activity which affects the physical integrity, metabolic activity, and/or functional ability of the cells, a myriad of symptoms may occur directly following TBI including:

· loss of spinal fluid (discharged from the ears and nose)

· loss of consciousness

· dilated or unequal size of pupils, blurred vision and/or light sensitivity, loss of eye movement or blindness

· changes in ability to hear or ringing in ears

· dizziness and balance problems

· slowed breathing rate or respiratory failure 

· semi comatose or coma state

· paralysis, difficulty moving body parts, weakness and/or poor coordination

· body numbness or tingling

· confusion, and/or difficulty with thinking skills (memory problems, poor judgment, poor attention span)

· difficulty speaking, slurred speech and/or difficulty swallowing

· loss of bowel or bladder control 

(BIAA, 2005)     

TBI Grades of Severity

The severity of TBI is an important determinant in the degree of anticipated recovery.  

The grades of severity are measured as mild, moderate or severe, as defined by one of three indexes:  the Glasgow Coma Scale (GCS); length of loss of consciousness (LOC); and length of post-traumatic amnesia (PTA).  The terms mild, moderate and severe are used to describe the level of initial injury in relation to the neurological severity caused to the brain (Department of Veterans Affairs, Veterans Health Initiative [VHI], 2003).    

Mild TBI

Mild TBI is diagnosed in approximately 80 percent of patients who sustain TBIs.   A GCS score of 13-15 is indicative of mild injury.  Mild TBI occurs when loss of consciousness is very brief, usually a few seconds or minutes.  Loss of consciousness does not have to occur-a person may be dazed or confused.  Testing or scans of the brain may appear normal.  Mild TBI is diagnosed only when there is a change in an individual's mental status at the time of injury.  Change in mental status indicates the individual's brain functioning has been altered, commonly referred to as a concussion.  

Symptoms associated with mild TBI include headache, fatigue, sleep disturbance, irritability, sensitivity to noise or light, balance problems, decreased concentration and attention span, decreased speed of thinking, memory problems, nausea, depression and anxiety, and emotional mood swings.

Moderate TBI

Moderate TBI occurs when there is a loss of consciousness lasting for a few minutes to a few hours.  A GCS score of 9-12 is indicative of moderate injury.  A state of confusion exists for days or weeks.  Physical, cognitive and/or behavioral impairments may last months or may remain permanently.  Individuals who sustain moderate TBI generally can make good recovery with treatment or can successfully learn to compensate for their impairment.  

Severe TBI

In cases of severe TBI, there may be a prolonged state of unconsciousness or coma lasting for days, weeks or months.  Severe TBI is further categorized into the following subgroups:  

· coma:  a profound state of unconsciousness where an individual is alive but is not able to react or respond to life around him/her

· vegetative state:  a  state of lost cognitive neurological function and awareness of environment but retention of noncognitive function and  preserved sleep-wake cycle

· persistent vegetative state:  vegetative state lasting for more than one month

· minimally responsive state (MR):  non coma/non vegetative state where primitive reflexes and awareness of environmental stimulation exists

· akinetic mutism:  a neurobehavioral state where an individual is unable to speak and move.  Sleep-waking cycles exist but, when awake, the individual is immobile and unresponsive 

· locked-in syndrome:  a rare neurologic condition where a state of consciousness exists with cognitive ability but with no physical movement with the exception of the eyes   

· brain death:  brain shows no sign of functioning.

Brain injuries are also classified as focal, diffuse (widespread), or mixed depending on the mechanism of injury and the body's response.  Focal damage, such as contusion or hematoma, is diagnosed through neuroimaging studies such as a CT or MRI.  Widespread 

disruption of neuronal circuitry or diffuse axonal injury (DAI) is difficult to diagnose through neuroimaging.  It is possible to have both types of injury from a single traumatic incident (VHI, 2003).

Focal Injury

Focal injuries occur primarily in moderate to severe TBI but should be a consideration in any head trauma.  Injuries of this type are typically the result of a direct blow to the head.  Symptoms manifested as a result of focal damage may not always be present directly following the actual trauma but may develop days to months following the traumatic event.  Focal damage presents as subdural or epidural hematoma, subarachnoid or intracerebral hemorrhage, or cortical contusion.

Diffuse axonal injury (DAI)

DAI results from inertial (rotational acceleration-deceleration) forces.  Diagnosis of DAI can be revealed through microscopic examination of cells and tissues (histologic study) or inferred when neurological symptoms are noted in the absence of abnormal findings or in the presence of small white matter changes on standard neuroimaging.  

Course of Recovery

Recovery from TBI varies according to the individual and the brain injury.  It is difficult to predict the degree and time of recovery, which can last from months to years.  There are several indicators used for prognosis:  the shorter the coma and the post-traumatic amnesia, the better the outcome; individuals over 60 years of age have the worst prognosis.

The symptoms resulting from a mild TBI usually resolve within 3 months after trauma.  Only about 15-20% of the cases have symptoms that may last one year or more, and in few cases there are long lasting residuals.

For moderate TBI the recovery may take 18 to 36 months.  The greatest progress is usually made in the first 6 months following trauma.

The recovery period for cognitive deficits in moderate to severe cases of TBI is highly individualized and is dependent on the initial distribution and degree of injury.  A vast majority of survivors of moderate to severe TBI do not return to pre-injury functioning and manifest behavioral issues (VHI, 2003). 

Consequences of TBI      

Consequences resulting from trauma to the brain are numerous and may resolve within days or weeks following the traumatic event or remain for months, years or permanently (Brain Trauma Foundation [BTF], 2005).  

Postconcussion syndrome (PCS)

The post-concussion syndrome refers to a large number of symptoms and signs that may occur alone or in combination following a mild head injury.  Mild head injury is a major public health concern because the annual incidence is about 150 per 100,000 population, accounting for 75% or more of all head injuries.

Within days to weeks following trauma, approximately 40 percent of TBI survivors develop postconcussion syndrome (PCS).  Symptoms may include headache, dizziness, vertigo, memory problems, concentration difficulties, sleeping problems, restlessness, irritability, depression and anxiety.  Symptoms may last for a few weeks following head injury.   PCS is more common in individuals with psychological symptoms such as depression or anxiety existing prior to TBI.  

Seizures

Within 24 hours of TBI, approximately 25 percent of individuals with brain contusions or hematomas and about 50 percent of individuals with penetrating head injuries will develop seizures.  Generally, seizures subside within a week but those that continue beyond a week following injury are referred to as post-traumatic epilepsy requiring medication.  

Hydrocephalus

Hydrocephalus, a condition where a buildup of CSF leads to increased brain pressure, may begin during the early stages of TBI, but may not be apparent until much later, although usually diagnosed within the first year following injury.  Symptoms may include decreased consciousness, changes in behavior, lack of coordination or balance, and the loss of ability to hold urine.  A shunt running from under the skin of the brain to the abdomen may be required to allow fluid drainage.

Leakage of CSF  

When the skull fractures, membranes covering the brain may tear leading to CSF leakage.  Surgery may be necessary to arrest the leakage and repair the fracture.

Infections

Tears in the brain cavity provide an opportunistic environment for bacteria.  Meningitis, an infection of the brain membrane, can be a dangerous complication of TBI.  Most infections develop within a few weeks following TBI and are the result of skull fractures or penetrating injuries.  Antibiotic treatment is required and, at times, surgery to remove infected tissue.

Damage to Blood Vessels

Most injury to the head or brain results in some damage to blood vessels in the brain.  The body is quick to repair damaged small blood vessels but injury to larger vessels can result in serious complications.  Damage to a major artery can result in a stroke from either arterial bleeding (hemorrhagic stroke) or blood clot formation (ischemic stroke).  

Damage to Cranial Nerves

Skull fractures, particularly those involving the base of the skull, may result in cranial nerve injury.  The seventh cranial (facial) nerve is the most commonly injured nerve in cases of TBI and may result in facial muscle paralysis.  While nerve injuries may heal spontaneously, surgical intervention may be necessary to restore nerve function.

Complications Resulting from Unconscious States

Individuals who remain in an unconsciousness or vegetative state following TBI are susceptible to repeated bladder infections, skin conditions such as pressure ulcers, pneumonia or other life-threatening infections, and multiple organ failure, such as the kidneys, lungs and heart.

Disabilities Resulting from TBI

The severity and location of a TBI as well as the age and general health of an individual will determine the degree of resulting disability (BTF, 2005). 


Cognitive Disabilities

Most individuals who regain consciousness following severe TBI suffer some cognitive disability, specifically in the processes of thinking, reasoning, problem solving, information processing, and memory.  Most individuals who sustain moderate to severe TBI experience greater cognitive deficit than those who sustain mild TBI, but a history of several mild TBIs may result in a cumulative effect.  Recovery from cognitive deficits is greatest within the first 6 months after injury followed by a more gradual improvement with most recovery expected within two years following the injury.   

Among those who survive severe TBI, the most common cognitive impairment is memory loss.  Some individuals experience post-traumatic amnesia which can involve complete loss of memories either before or after the injury.

Individuals sustaining mild to moderate TBI may have problems with higher level functions such as planning, organizing, abstract reasoning, problem solving and judgment.  Such cognitive deficit may make it difficult to gain or retain employment. 

Language and Communications 

Frequently, survivors of TBI face language and communication problems -difficulty recalling words and speaking or writing in complete sentences (non-fluent aphasia), or incomprehensible speech (fluent aphasia).  For others, there may be an inability to articulate speech (dysarthria), resulting from the loss of muscle function required to form words and produce sounds.  Speech may be slow, slurred, and garbled.

Impairment to Senses

TBI survivors may have problems with one of the five senses, particularly vision.  Some develop tinnitus and some a persistent bitter taste in the mouth, and still others report a constant foul smell.  

Impairment of Hand-Eye Coordination

Many individuals who have sustained TBI have hand-eye coordination difficulties resulting in bumping into or dropping objects or general unsteadiness.  Some individuals experience difficulty driving, working complex machinery, or playing sports.  

Emotional and Behavioral Problems

Emotional or behavioral problems may manifest in individuals following TBI.  Medication and psychotherapy are effective in the treatment of such conditions.  

Basic Rating Considerations  

Under the provisions of 38 CFR 4.124a Schedule of ratings-neurological conditions and convulsive disorders, disabilities from the diseases and their residuals listed within this paragraph of the schedule may be rated from 10 percent to 100 percent in proportion to impairment of motor, sensory or mental function.  Exceptions to this provision are noted in the schedule under specific diagnostic codes.  

Consider especially psychotic manifestations, complete or partial loss of use of one or more extremities, speech disturbances, impairment of vision or other organs of sense, disturbances of gait, tremors, visceral manifestations, loss of skull, etc., referring to the appropriate body system of the schedule.     

The criteria for evaluating TBI can be found in 38 CFR 4.124a Schedule of ratings-neurological conditions and convulsive disorders under Diagnostic Code 8045 Brain disease due to trauma.  

In cases where brain trauma results in neurological conditions such as hemiplegia (paralysis of one side of the body), epileptiform seizures, facial nerve paralysis, etc., the condition will be rated under the specific diagnostic code dealing with such disability with citation of a hyphenated diagnostic code (e.g., 8045-8207). 

Subjective complaints such as headache, dizziness, insomnia, etc., recognized as symptoms associated with TBI are to be evaluated 10 percent, and no more, under Diagnostic Code 9304 Dementia associated with brain trauma.  The 10 percent evaluation will not be combined with any other rating for disability resulting from brain trauma.  An evaluation in excess of 10 percent is not assignable in the absence of a diagnosis of vascular (multi-infarct) dementia associated with brain trauma. Where a diagnosis of vascular dementia is assessed, evaluation will be assigned under Diagnostic Code 9305, Vascular dementia, in accordance with rating criteria as set forth in 38 CFR 4.130 Schedule of ratings--mental disorders.     

When developing for medical evidence in support of a claim for residuals of TBI, request the appropriate Compensation and Pension (C&P) examination(s).  The C&P Brain and Spinal Cord Examination Worksheet is appropriate for requesting evaluation of residuals from TBI (http://152.124.238.193/bl/21/rating/Medical/exams/disexm07.htm).  The examination report should provide information specific to neurological deficits, bladder and bowel impairment, and directs examination of the senses (vision, smell, taste) and psychiatric examination when required.  Refer to additional C&P examination worksheets where indicated to capture a complete picture of disability(ies) resulting from TBI.  

Other Rating Considerations  

Prestabilization Ratings (38 CFR 4.28)

Veterans released from active duty as the result of TBI may present with unstabilized conditions warranting initial evaluation under the provisions of 38 CFR 4.28 Prestabilization Rating.  A prestabilization rating, from date of discharge, may be assigned in lieu of ratings prescribed elsewhere, under the conditions stated for disability from any disease or injury.  A 50 or 100 percent prestabilization rating may be assigned when the following exists:

· a claim is filed within 6 months from the date of separation from service, 

· the veteran is discharged from service based on an unstabilized condition with severe disability or unhealed or incompletely healed wounds or injuries,

· employment is not feasible or advisable or material impairment to employment is likely, and  

· a schedular rating cannot be assigned.  

The 50 or 100 percent prestabilization rating commences the day following discharge from service and will continue for a 12-month period.  VA examination covering all service-connected conditions must be conducted between 6 and 12 months following the veteran's service discharge.
Ratings prepared under paragraph 28 are "open ratings."  Reductions in evaluations under 38 CFR 3.105(e) will be effective under the provisions of that regulation or the first day of the month following the twelfth month after discharge, whichever is later.  Rating action and notice of reduction should be accomplished promptly in all cases.

Special Monthly Compensation (38 CFR 3.350)

A claim for special monthly compensation (SMC) is always a consideration where there is a severe degree of disability involving sensory organs, loss of use of an extremity, loss of bladder and/or bowel control, or the need for aid and attendance (A&A) or housebound benefits.  Ratings of 100 percent under 38 CFR 4.28 of the rating schedule may be used as a basis for entitlement to A&A or housebound benefits.  

Functional Impairment (38 CFR 4.10)

Under the provisions of 38 CFR 4.10, Functional Impairment, consideration must be given to evaluating disability based on the ability of the body as a whole, or of a system or organ of the body, or of the psyche to function under the ordinary conditions of daily life including employment.  Evaluations are based upon the lack of usefulness of these parts or systems. 

It is the responsibility of the medical examiner to furnish, in addition to the etiological, anatomical, pathological, laboratory and prognostic data required for ordinary medical classification, a full description of the effects of disability upon an individual's ordinary activities of daily living.  In this connection, it will be remembered that an individual may be too disabled to engage in employment although he or she is up and about and fairly comfortable at home or upon limited activity. 

FURTHER INFORMATION

Additional information regarding evaluation of traumatic injuries can be located in the transcripts of the following C&P broadcasts both located on the C&P Homepage under Publications--VBN Transcripts (http://152.124.238.193/bl/21/Calendar/vbn/ transcripts.htm):

· Adjudication Update: Rating Disabilities Resulting from Traumatic Injuries dated May 20, 2003.
· Adjudication Update: Rating Gunshot and Shell Fragment Wound Claims dated March 20, 2003.
Both broadcasts provide detailed discussions regarding residual scars to the head, neck and face as well as presenting rating considerations as addressed in Esteban v Brown, 6 Vet. App. 259 (1994).  The adjudication update addressing traumatic injuries (May 20, 2003) discusses rating conditions relating to jaw, mouth, and tooth trauma.  These conditions are all important considerations when evaluating the residuals of TBI.  
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