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DR. MARLA MOON: Our next segment will be on traumatic brain injury and visual complications. 

Hi, I'm Dr. Marla Moon, I'm a pediatric low vision rehabilitation optometrist. I've been in practice in 

State College, Pennsylvania for over 25 years. The majority of the patients that I see are pediatric 

patients, patients with special needs, or patients that are in need of low-vision rehabilitative services. 

Over the last 20 years, especially, I've been seeing more and more patients that have traumatic brain 

injuries and assessing their visual consequences. This is my contact information, the easiest way to get 

a hold of me is by e-mail at drmoon@nittanyeye.com.  

 Let's talk a little bit about the definition of what a TBI, or traumatic brain injury, is. It is an 

insult to the brain, not of degenerative or congenital nature, caused by an external physical force. So if 

an individual has multiple sclerosis, that doesn't fit under this, or if an individual has had something 

from birth that caused a neurological problem, that doesn't fit under this. And this external force may 

produce a diminished or altered state of consciousness, which results in an impairment of cognitive 

abilities or physical function. The traumatic brain injury definition can also include, can also result in 

the disturbance of the behavioral or emotional functioning. And many times this is stuff that comes out 

later. Traumatic brain injuries also fall under the category of acquired brain injury, many times we'll 

see ABI in some of the information. And it's defined as an injury to the brain, which is not inherited, 

congenital, or degenerative, that has occurred after birth, it includes aneurysms, infections to the brain, 

and strokes. 

 Let's talk about some statistics with regard to traumatic brain injuries. As I'd said before, 

traumatic brain injuries is sometimes also known as TBI or ABI, acquired brain injury, those are sort of 

the umbrella terms. But they would also include CVA, which is cerebral vascular accident, a stroke, or 

nonspecific vestibular dysfunctions, or pro-surgical complications. Sometimes also known as just a 

plain old head injury. So those are all terms that are the umbrella terms or the catch-all terms that will 

fall under traumatic brain injury. A traumatic brain injury occurs when there's been a sudden trauma 
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that causes damage to the brain. It can result when the head suddenly and violently hits an object, 

which is a closed head injury, or when an object pierces or penetrates the skull and enters into the brain 

tissue, which is considered a penetrating injury. And most of this information comes from the CDC or 

the National Institutes of Health and National Institute for Neurological Disorders. Brain injuries 

referred to death of brain cells and disruption of neural pathways. It results in changes in a way a 

person thinks, feels, and acts. There are 10 million Americans living with brain injury, and that 

includes strokes. Every 21 seconds a person sustains a traumatic brain injury in the United States, 

resulting in 1.4 million new traumatic brain injuries each year. Each year, 1.4 million people will 

experience traumatic brain injury, 50,000 of them will die from the traumatic brain injury. One million 

head-injured people are treated in emergency rooms. And over 200,000 are hospitalized for traumatic 

brain injuries and survive. So, we're seeing more and more of these individuals in our offices. 

 Traumatic brain injury is the leading cause, leading cause, of disability and death among 

children and adults from ages one to 44. So we're talking our young adults. There's over a million each 

year. And at least 5.3 million Americans, or two percent of our entire population, currently live with 

disabilities that have resulted from traumatic brain injury. Thirty thousand children end up with severe 

disabilities each year from a traumatic brain injury. Over 25,000 Pennsylvania children alone have 

traumatic brain injuries each year. So those teachers that are out there watching this video, you 

probably, if you haven't already had a student in your class with a traumatic brain injury, you will soon. 

The risk of traumatic brain injuries is highest among adolescents, young adults, and those older than 75 

years of age. Adults 75 years or older are the highest rate of traumatic brain injuries related 

hospitalizations and death. Strokes are a cause, other factors, falls, but the question with regard to the 

falls that have been coming out in rehabilitative journals, is how many of those could be related to 

reduced visual functioning. 

 Males are much more common than females to have a traumatic brain injury. Afro-Americans 
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are the highest death rate from traumatic brain injuries. As we had said before, one of the highest risk 

categories for traumatic brain injuries are the young ones, zero to four, due to falls, and 15 to 19 are, of 

course, motor vehicle accidents. One point six to 3.9 million sports and recreation related traumatic 

brain injury cases occur each year. Most of these are mild and not treated in a hospital or ER. So these 

numbers are actually underestimated in many experts' opinions because a lot of times they don't seek 

out treatment. We're hearing more and more about this because of what's been happening especially on 

the professional sports related communities, especially with ice hockey and with professional football. 

And what's going on in those particular fields are going to change some of the standards that we look 

at, handling and assessing traumatic brain injuries in our sports and recreational related incidents.  

 Traumatic brain injury most often is caused by falls, that's the number one one, that's 28% of 

traumatic brain injuries. Motor vehicle crashes, which we had talked before, especially in that 15 to 19 

population. Struck by or hitting against something, assaults are 11% with firearms being the number 

one reason for the assaults. Three percent of traumatic brain injuries are due to sports injuries, and 

again, the professionals out there feel that that number may be actually an underestimate, because those 

aren't being reported. Half of all traumatic brain incidents involve alcohol use. We're not surprised by 

that. More than 50,000 people die every year as a result of a traumatic brain injury, and it's been 

estimated that 1 million people are treated for traumatic brain injuries and released from hospital 

emergency rooms every year. The number of traumatic brain injuries who are not seen in the ER or 

receive no care is unknown. And again, like I said, that's the reason why we feel that some of those 

statistics are really an underestimation.  

 Brain injuries is a disorder of major public health significance. Mild traumatic brain injury is 

often under-diagnosed or misdiagnosed with symptoms not always immediately apparent. It's sort of 

hidden. Loss of consciousness does not have to occur. And this is what the confusion is to a lot of 

individuals. You don't have to lose consciousness and still be classified of having a traumatic brain 
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injury. So a person may just simply be dizzy, dazed, or confused. And not actually lose full 

consciousness. This is what's scary, after one traumatic brain injury, the risk for having a second injury 

is three times greater, and after the second one, the risk for it is -- the third one is eight times greater. 

And I've seen this with regard to my personal patients. If an individual has had one traumatic brain 

injury, they're at much greater risk for having the second one, and the second one, many times is much 

more devastating than the first one. And so called, if it goes on, if the person has a third one.  

 Veterans advocate -- veteran advocates believe that between ten and 20% of Iraq veterans and 

Afghanistan veterans have some level of traumatic brain injury. Most of them were the blasts that are 

coming back, and that is the leading cause of the traumatic brain injuries among active duty military. 

30% of soldiers admitted to Walter Reed have traumatic brain injuries. And there's several research 

projects that are going on with regard to this, which I'll allude to later on in this presentation. I've been 

involved with Mid-Atlantic Rehabilitation Center, in Johnstown, that provides rehabilitative services to 

the veterans that are coming back from the Mid-Atlantic States. And pretty much every patient that 

they have brought to me for evaluations have visual -- underlying visual conditions from their 

traumatic brain injuries. And because of this situation with regard to war and traumatic brain injuries, 

in 2007, Congress had set aside $450 million for research on traumatic brain injuries. Traumatic brain 

injuries still is poorly understood by the medical community, sometimes as we alluded to before, 

misdiagnosed or not diagnosed, and even treatment modules are beginning to change with some of this 

research.  

 A traumatic brain injury sometimes is called the signature wound for troops that are serving in 

the Middle East, because it is the number one thing that they're coming back from because of the 

number of blasts. When it occurs with more life-threatening wounds, many times it goes unrecognized. 

So if an individual has had significant shrapnel or wounds where they've severed a leg or an arm, that's 

going to take attention way before the traumatic brain injury aspects. And even the mild ones, as we 
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had talked about previously, many times aren't well documented because it may include a concussion 

or not.  

 Let's talk about those levels, because we were alluding to mild, moderate, severe, and some of 

the symptoms. So let's talk about how they're classified, what determines a mild, moderate, or severe. 

There's actually a rating scale called the Glasgow Coma score, and we're also looking at duration of the 

loss of consciousness and the duration of the post-traumatic amnesia. Those are all things that are now 

standardized with regard to determining a level of the traumatic brain injury. To come up with the 

numbers in the Glasgow Coma Scale, we're looking at eyes, verbal skills, and motor skills. And there's 

one to four scale with regard to eyes, the verbal's a one to five, and motor's a one to six. One's a low 

score, and four, five, and six are the high score, in each one of those sensory areas. The lowest score 

that a person can get is a three. Visual responses would be at a one, verbal would be a one, and motor 

would be a one. And that's a person that's in a deep coma, or they've already died. 

 The highest level or perfect score, they get a four in vision, five for verbal, and a six in motor, 

would give them a 15, and that's they're fully awake and fully comprehending everything. So when we 

come up with these numbers, let's break down with regard to the eyes, to get a level one, they don't 

even open their eyes at all. A level two, they would open eyes but only in a response to a painful 

stimuli. Three, they would open eyes in response to a voice, and it doesn't have to be a familiar voice. 

And four, opens eyes spontaneously. Verbal, to get the one to five, one would make no sounds at all, 

two would be incomprehensible sounds, three would be uttering inappropriate words, four would show 

confused and disoriented, and then five is a person that's oriented and converses normally. So there's a 

big split there between four and five. Motor skills, a one would be makes no movements at all of 

course, two would be extension to pain stimuli, three would be abnormal flexion to pain stimuli, four 

would be flexion, withdrawal to pain stimuli, five would be they're able to localize the pain stimuli and 

six would be obeys all commands. 
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 So a mild traumatic brain injury would be have someone that would have a Glasgow score 

between 13 and 15, the duration would be less than an hour, of their unconscious state or their dazed 

state, and the post trauma amnesia would be less than 24 hours. 

 The definition of the American Congress of Rehabilitation Medicine for a mild traumatic brain 

injury is, a traumatically induced physiological disruption of brain function as indicated by at least one 

of any period of loss of consciousness, but remember some classifications you don't have to lose 

consciousness, and still have a mild traumatic brain injury, so even with regard to the field, as you're 

seeing this data, there's still some confusion between one group and another as to what fits these 

categories. Another thing that fits the category with regard to a mild traumatic brain injury is any loss 

of memory before or after the accident. Any alteration in the mental state at the time of the accident. 

Focal neurological deficit that may or may not be transient. Mild traumatic brain injuries often are 

under-diagnosed or misdiagnosed, as we talked before, because the symptoms aren't always apparent 

and they may not be apparent right away. Loss of consciousness, again, does not have to occur, it may 

just be simply dazed or confused, and a concussion is a mild traumatic brain injury. Traumatically 

induced alteration in mental state, that's what a concussion is. 

 Symptoms of a traumatic brain injury may be a headache, it may be fatigue, individuals may 

have difficulty with regard to sleep, they may be very irritable, they may be sensitive to noise or light. 

And I find with working patients from a visual standpoint, the sensitivity to light is one of the last 

things to go. If it goes at all. And then balance problems are also associated with mild right brain 

injuries. As far as the eye stuff is concerned, we could have blurred vision, or we could have tired eyes, 

I'll have -- I had a vet come in a couple months ago that, he said, yeah I can read, but I can only do it 

for ten minutes. When before he had had his traumatic brain injury, he was able to read several hours at 

a time. Confusion, ringing in the ears, and light-headedness. Some other things that can go along with 

symptoms with a traumatic brain injury of the mild variety, decreased concentration and attention-
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spans, decreased speed of thinking, they just process things a lot slower. Memory problems, nausea, 

depression and anxiety and emotional mood swings. And some of those latter things sometimes don't 

come out till later.  

 Moderate traumatic brain injuries, again, a little bit more severe, the Glasgow scores are lower, 

the duration lasts longer, one to 25 hours, and the post-traumatic amnesia will be from 24 hours to less 

than seven days. Again, we're having loss of consciousness that last from one to several hours, 

confusion that lasts longer now, days to weeks. And physical, cognitive and/or behavioral impairments 

last for months or are permanent. The incidence is a 180 per 100,000 for moderate traumatic brain 

injuries. They're more common than any other neurological diagnosis except for migraine. So next to 

migraines, a moderate, not mild, but a moderate traumatic brain injury is the more common than any 

other diagnosis in the neurological categories, except for migraines. That's a lot of people. 

 Now severe traumatic brain injuries, again the Glasgow numbers are going to be a lot  lower, 

the duration of this lasting longer, and the post-traumatic amnesia lasts seven days or more. So these 

are questions that I ask when a person comes into my office, I'll say, you know, how long were you in a 

coma? If these are family members that are saying, oh, he was in a coma for 14 days. Well, I know that 

I'm dealing with a severe traumatic brain injury as opposed to someone that may come in and they may 

say, oh, he only had loss of consciousness for just an hour. So that gives me an idea to know how far to 

probe into this and direct my testing.  

 Even mild cases can alter a person's life and functioning and destroy careers and families. So 

many times have I had patients that I felt so bad for that they either talk about, that they just got 

divorced, or their spouse left them, and they've been going through this because there's been a lot of 

altering situations in their personalities and behaviors.  

 Direct medical cost and indirect medical cost related to traumatic brain injuries as of loss of 

productivity are $60 billion in 2000, that the Center for Disease Control reported that. That's a lot of 
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money that's lost in productivity from individuals that have traumatic brain injuries. So, what can we 

expect, we have an individual that has a traumatic brain injury. Signs and symptoms. Again, we talked 

about that many times this is a hidden thing that we don't see, so it can be something as subtle as 

headaches or neck pain that does not go away, difficulty remembering, concentrating, or making 

decisions. Slowness in thinking, speaking, acting, or reading. Changes in sleep patterns, light-

headedness, dizziness, loss of balance, urge to vomit or nausea. That's one though that happens pretty 

early. The urge to vomit or nausea usually happens within the first 24 hours, especially with the mild 

types. Getting lost or easily confused, feeling tired all the time, having no energy or motivation. Mood 

changes, feeling sad, angry, for no reason. These are individuals that many times will need counseling. 

The big things with regard to vision, the increased sensitivity to lights, but also sounds or distractions. 

And the light sensitivity seems to hang on the longest. Blurred vision or eyes that tired very easily, 

seeing double. Loss of eye movements, in more severe cases. Blindness, if the optic nerve itself has 

been involved or the back part of the brain area, the occipital cortex has been involved. Dilated or 

unequal pupil sizes, one pupil may be real big and the other one may be small. Loss of sense of smell 

or taste, depending on what part of the brain area was involved. Ringing of the ear, spinal fluid coming 

out of the ears or nose, that's in more severe cases. Difficulty speaking, slurring speech, or difficulty 

swallowing. That's usually if it's on the left-hand side of the brain. Loss of bowel control or bladder 

control, again, that's in more severe situations or traumatic brain injury.  

 Children with traumatic brain injury, they can have the same symptoms of adults, and many 

times they don't let us know, so we have to watch. And more and more of this is happening with regard 

to sports-related injuries. Many times with kids it may be that you're just tired or listless. Irritability or 

crankiness, especially if it's little babies, they won't stop crying and you just cannot console them. 

Changes in their eating patterns. Changes in their sleep patterns. Changes in the way the child plays, or 

their performance in school. I had a young man, recently in the fall that was involved in a traumatic 
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brain injury while playing football, he was at football practice, and him and another player collided to 

the point that his helmet split in half. And this was an individual they just brought him in for his annual 

eye examination. And I started doing some tests that were not of the findings that we've had with his 

previous examinations, he was having problems with regard to his eye teaming convergence skills. And 

I turned to his mother and I said, how's he doing in school? Because this kid had been a straight A, 

occasional B, student. And she threw up her hands and she said, he's doing terrible and we don't know 

what's going on. He's getting Ds. So I started probing some questions and here I found out that he had 

had a collision with another athlete to the point that it split his helmet. So as we had gone on and got 

some additional testing done, we did find out that he did have a traumatic brain injury. And he was 

having some significant visual issues that impacted upon his performance in school. 

 Some other things, lack of interest in favorite toys or activities, if they'd been interested and 

loved them before and now all of a sudden they're not. Loss of new skills such as toilet training. Loss 

of balance or unsteady walking and then vomiting, and again, the vomiting usually comes within the 

first 24 hours. Shaken baby syndrome is a cause for traumatic brain injury and usually it's of the severe 

variety. Anoxia, an individual having a lack of oxygen, especially with babies that may have a cord 

around their neck or other complications during delivery. That is a type of traumatic brain injury.  

 All right, we're going to a little bit more into the detail of the vision components, the impact 

upon vision. Trauma is the leading cause of blindness in subjects under 40 years of age. One cause of 

injury is to the optic nerve head. Prevalence of traumatic optic nerve injuries after facial traumas is 

about one and a half to two and a half percent. Most of the time for motor vehicle accidents, falls, or 

assaults. There have been some Veterans Administration research that has come out where they were 

looking at their poly-trauma network sites and then rehab, outside rehab centers, and this was printed in 

the Journal of Rehabilitation Research and Development. They were looking at the incidence of visual 

things going on and it's amazing how high this is. Again, this is their traumatic brain injury patients 
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they've seen in their clinic, at the hospital-based, and then outside rehabilitation centers. So 75% of the 

individuals in this VA research component had visual complaints that were self-reported, 75%, three 

quarters of the vets that had traumatic brain injury had some type of visual complaint. Twenty-six 

percent of them were blind or had severe visual impairment. Ten percent were -- just had vision in one 

eye, 32% had strabismus, which is an eye-turn, most commonly after traumatic brain injury, the eye's 

going to turn outward. Exotropia, sometimes they'll have an upward deviation, or hypertropia. 

Accommodative insufficiency was a little over 30%, that's when our focusing muscles, there's two 

muscles inside of each eye attached to the lens tissue that flex the lens to zoom in on things while 

reading, it's supposed to relax focus at distance. So they -- over 30% of those have that problem. 

Convergence insufficiency was 40%, our eyes teaming together when we’re doing up close work, they 

don't team together and align right at the plane of point of where the paper is, or a book. That's a 

convergence insufficiency. Or if they're not able to sustain it for any prolonged period of time. They 

may be able to have their eyes converge, but they can't do it for any prolonged period of time or they 

may have a fatigue issue. That's a convergence insufficiency. And then, pursuits saccadic insufficiency 

in almost 30%, that's individuals that are not able to follow along things, like when they're reading or 

being able to shift gaze from one point to another. Thirteen percent had a fixation insufficiency, when 

they look away from something and look back. Double-vision, or diplopia, was in 19% of the cases. 

Suppression or ignoring vision in one eye was an 11%, visual neglect was in five percent, and reading 

difficulties, 57%. And this is just from the VA research at Palo Alto, which is a huge facility. But a 

significant number of these individuals, that are having traumatic brain injuries, are having visual 

complications. And many times, vision is the last area or sometime an area that is forgotten.  

 So common visual problems, again, we'll review. Strabismus, again, we were talking about the 

outward deviation of the eye. And this is an example of -- this is an individual that as I look at them, 

their right eye is deviated outward, it's on the left-hand side of the screen. When that happens, an 
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individual can have double-vision, they can see two images, it's going to impact upon their depth 

perception. Which is really interesting because vision impacts upon so many other things that are being 

worked on in their rehabilitative program, everything from physical therapy, trying to teach them how 

to walk again, to occupational therapy, self-help, daily skills, feeding skills, and if an individual's 

seeing two sets of steps, it's a little difficult for them to negotiate or if they see two spoons, it's a little 

difficult for them to pick up the right spoon. But again, many times vision is one of the last areas to be 

addressed.   

 Convergence insufficiency is another common problem, we talked about how the eyes are 

teaming together, where they fatigue and how they work together during near tasks. Here's a simulator 

with regard to, if the eyes are aimed at the proper plane on a book or a paper, that's how the sentence 

looks, but if they are breaking down and they're not able to hold eye alignment, then things will look 

distorted and doubled. Accommodative dysfunction, our focusing muscles not working properly, and 

here's a simulator with regard to that. Either the focusing muscle fatigues and they're not able to hold 

focus, or they're just not able to focus at all.  

 Double-vision, diplopia, is another common thing that's a visual problem with traumatic brain 

injuries. This is an individual that had a not only a traumatic head injury, but he was hit face-on, that he 

had a blow-out of one of his orbits, one of the bone areas. And if you look at the picture that is in the 

upper center, that one eye's not able to go all the way up and you could look at the different cardinal 

positions, they're not in the same position. And what's happened is, we look at this, it's an X-ray on top 

which doesn't show it as well, but if you look at the MRI on the bottom, it's the left eye which is on the 

right hand side of the screen, you see that there's part of the orbit area that is actually pushed down into 

the sinus cavity. It's supposed to be round, sort of round is where the orbit is, but the bone area is 

broken off on the left eye, or the right-hand side of the screen, and the orbit contents is down into the 

sinus. And so the muscles have gone down that way too, so the eye's not in its right position when we 
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go to look back here. 

 You look at the center picture, the individual's right eye which is on the left-hand side is straight 

ahead, but the other eye, the left eye is positioned upward. 

 Okay, another thing that goes on with traumatic brain injuries is nystagmus, the eyes oscillate. 

And again, it happens when deeper tissue has been involved. Anisocoria is pupil sizes are different, one 

pupil, the hole of the eye, the black spot, may be bigger in one eye and smaller in the other. Ocular 

motor dysfunction, the visual tracking skills aren't working properly and loss of fixation, again, one of 

those six muscles in the outside part of the eye just aren't having control to be able to move from one 

position to another. 

 And this is a simulator for an individual that has an ocular motor dysfunction, a visual tracking 

problem or fixation problem. They can't control those six muscles, then this is -- reading's going to be 

very choppy for them, they talk about that words look like they jump around or move around on the 

page.  

 And visual field defects, depending on what part of the brain area's involved, they may have 

pieces of their visual field that are missing. If you look at it like a piece of pie, a whole pie, it could be 

parts of the pie are missing. Half of it, or a quarter of the pie, may be missing. And this is a visual field 

mapped that shows that the upper portion of this particular individual's field, the superior part, is 

missing. 

 And visual fields can take on various characteristics of -- it could be a total loss if the entire 

optic nerve was missing, it could be just sections, it could be central, right smack in the middle, that's 

usually if the macular area's involved, it can just be involved the side, the peripheral loss, or it could be 

a right-side or a left-side, that's where the homonymous comes up, or latitudinal,  it can just an upper 

field loss. And depending upon what part of the brain area's involved, we can pretty much predict 

where their visual field is going to be, or, on the converse, if we map out a visual field, we can tell what 
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part of the brain area's is going to be involved. So, getting back to the level of functioning the 

individual has, if we have those neurological radiology summaries and an individual's not able to talk 

to us, we can at least predict where their visual field loss will be. Converse, if you have an individual 

that may have only had a mild traumatic brain injury, their cognitive responsiveness to be able to do 

computerized visual field tests can give a response that we can tell what part of the brain area was 

involved. 

 So this is a picture of an individual whose retina, that's the salmon colored part of the eye, it's 

the back portion, it's the film of the camera, that white area's the optic nerve. Optic nerves aren't 

supposed to be white. This is a person has a condition of optic atrophy, secondary to a traumatic brain 

injury. So that optic nerve that sends the signal back to the brain, just isn't working very well. And 

again, as I was talking about, depending upon what part of the brain area, we can pretty much predict 

where an individual's visual field loss is going to be. If it's way in the back, way in the back part of the 

brain area where the occipital cortex is, we'll tend to have the homonymous or right-side left-side loss. 

If it's a loss that has happened more in the front, I've had a couple of patients that have tried to commit 

suicide, and they've taken a gun to their temples, and they've shot through and they severed their optic 

nerve, then that eye's going to be blind on that side, as it shows in the upper right-hand portion of the 

screen. 

 And again, like I said, they sort of go back and forth, central defects tend to be optic nerve or 

macular area, the sweet spot of the retina. Bitemporals on the sides tend to be where the nerves cross, 

that's the chiasm. They cross, they come back, and they make like an X. Superior quadrantanopia is an 

upper visual field, it's just involving this just a section of it, a quarter of it, and they tend to be on the 

temporal or the outside lobe area. 

 So as you can see from this, we can pretty much predict locations based upon where field 

defects are. And this is a schema that shows the brain upside down, as you're looking from underneath 



14 
 

up. And where the number eight is is where the eyeballs would be. And that yellow stuff is nerve 

tissue. We have sinuses, that's in the blue. And then the blood vessels are red, so if an individual even 

has a stroke, a hemorrhagic stroke, and one of those vessels blew up, and hemorrhaged, it can compress 

on quite a bit of the nerve tissue there. And vice versa, if person's had a trauma, and just damaged nerve 

tissue, so it goes through a lot of different areas of the brain to go from the front part where the eye is, 

all the way to the back portion the brain is, where the visual information comes in. So anywhere along 

that pathway, any of those pathways, they can have significant involvement in the visual system. 

 Let's talk about some things that may be a little bit more hidden areas, when we talk about 

vision and traumatic brain injury cases. And it's perception. How the brain is processing that visual 

information that comes in. And visual perception defects can include disturbances in body images, 

disturbances in spatial relationship, sometimes they have difficulties in object recognition and agnosia, 

apraxia, manipulating objects is difficult. Right-left discrimination problems and memory loss. They 

can also have a decreased blink rate, which causes a dry eye. When we go to blink our eyes, we 

actually squish tears out of the glands, that replenish the moisture in our eyes. And just from a primary 

eye health standpoint, so many times these individuals come in, that have had a traumatic brain injury 

and their eyes are red, and they look irritated, and nobody has addressed it, and it's because they don't 

blink at the same rate. 

So just by utilizing some eye drops to moisturize or some ointments can really help them from a 

comfort level. Lagophthalmos, the eyelids just aren't closing properly, and they can leave some 

exposure areas, that's what lagophthalmos. And again, many times these are individuals that feel like 

they had a bucket of sand thrown in their eyes, and it's just something very simple like prescribing an 

eye ointment, can make them feel so much better. 

 Some other things that can go on with the visual system as we had said before, eyes working 

together, the binocular vision difficulties with focusing, the low blink rate, the inability to perceive 



15 
 

spatial relations between and among objects. Difficulty fixating on objects, or pursuing, watching it 

moving, abnormal postures, double-vision, and clumsiness. Objects appear to move when they aren't 

actually moving. Poor concentration, attention, poor visual memory, inability to perceive the entire 

picture or to integrate its parts. That's some of the processing perceptual skills. Inability to read despite 

the ability to write. Failure to attend to objects presented in particular place, that's visual field losses 

many times will cause that. And an inability to recognize objects with their vision alone. Inability to 

distinguish colors, that's usually an optic nerve involvement. Red's the last color to be affected in a 

traumatic brain injury. Inability to visually guide their arms, legs, hands, and feet, and visual field lost 

defects. 

 So let's talk about some study that was done in New York about the frequency of visual 

problems. We've talked about the VA study, and this is a study that was done in New York at the 

Greenwald Rehabilitation Center. What they did was they did a review of patients' records. Patient 

exams that were done over a three-year period. They found that eye strain with near tasks were reported 

in almost 52%, increased light sensitivity, we've talked about that before, that was over 49%, headaches 

with near task at 44%, and near vision blur in almost 44%. So again, just like the Veterans 

Administration studies, this rehabilitative center, just by going back and doing a records review, found 

that these complaints were very, very common, very high incidence in patients that have had a 

traumatic brain injury. 

 Eye strain with near tasks, near blur was 40%. Losing place when reading was 33%, and 

distance visual blur was in 31%. So we talked about these individuals that have traumatic brain injuries, 

and the high incidence of them having visual consequences, so let's talk about treatments. Treatments 

that are available for individuals having these difficulties.  Treatment programs, when you go online or 

if you look at services that are provided by rehabilitation centers, they list occupational therapy 

services, they list physical therapy services, they list speech therapy, physiatry, psychology, social 
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support, and they list nothing under vision listed for treatment. And that was even going at the National 

Institutes of Health site for Neurological Disorders, found none existed as of May of last year. No 

vision treatment listed. But treatment that can be done and work for individual who have traumatic 

brain injuries, dependent upon what visual component or components they have going on, it may be 

prescribing them prisms, if eyes aren't teaming together or if we need to shift images, if they have a 

visual field defect, sometime it's simple as eyeglasses to help with regard to reading. Filters, we'd 

talked about light sensitivity, glare issues, contrast issues are a major one that continues to last longer. 

Sometimes vision therapy or orthoptics, both mechanical and/or perceptual therapy may be needed. 

Environmental adaptations or compensations, and  VRT, which we'll talk about here in a second. 

 The State University of New York Rehabilitation Center that we talked about some of their 

statistics that they had done in that record review study over a three-year period of time, they also did a 

study on prescribing vision therapy for 33 in their study group. And then they did 11 in a study group 

that had strokes. And they looked at whether vision therapy was going to work for those individuals or 

not. And the criteria for success was marked improvement in at least one primary symptom, and at least 

one primary sign. What they found was 90% success rate in the traumatic brain injury group, and 100% 

success rate in the stroke group. And my numbers are pretty close to this from a clinical standpoint of 

patients I work with as well. But again, it's getting the patients in and getting them identified. The VRT 

is a vision restoration therapy program that was brought out by the NovaVision group. It was cleared 

by the FDA in 2003, it was developed in Germany, it was based upon neuroplasticity research, which 

basically says that the nerves can be retrained. They found that 70% of their patients had reported 

showing a measurable improvement in vision. But it took at least six to seven months for the initial 

period for it to work. And basically what this program was, was that a computerized program that you 

looked at various targets that were moving around, that you would isolate those targets, almost like 

playing a computer game. And that it was to improve your visual field status. That's what it was 
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intended for, was for patients that had visual field loss. And what they found was that it would increase 

the visual fields by only about five to ten degrees. Now in Pennsylvania, Pennsylvania requires to have 

a driver's license to have a 120-degree horizontal visual field for driving. A lot of individuals that have 

had traumatic brain injuries have a 90-degree visual field loss. Half of it's gone. So if you add five to 

ten degrees onto 90, you're only getting 95 to 100 degrees. So you're still not close to that 120 degrees 

that you need for driving.  

 The other problem with regard to this program was it was very, very costly. It was over $5,000 

for this computer program. And no insurance coverage on it. So needless to say the company went 

bankrupt. But working on the neuroplasticity component, there are other computer therapy programs 

that are available to work on these skills, whether it's DynaVision, whether it's HRT program, there's 

several programs that are used by eye doctors and occupational therapists in rehabilitation centers, that 

can work on developing these skills through neuroplasticity. So the bottom line that it does work, but it 

doesn't have to cost $5,000. 

 So, options for traumatic brain injury treatment, they do exist. Rehabilitation does exist for 

vision. More information is coming, and more research is being performed. Since the two big areas that 

are pushing this are the sport-related traumatic brain injuries and the traumatic brain injuries that are 

veterans are coming back from the Middle East. However, while these things exist, these treatments, 

this research that is out there that shows the incidence of individuals that have visual problems that 

have traumatic brain injuries. The problem is vision's often an afterthought. They -- it just doesn't get 

addressed. I don't know how many times that I have individuals that come in for consults, and it's been 

three years, since they were dismissed from the rehab facility or the rehab center. They -- the awareness 

just is not there. So solutions, I don't know what the solution is other than me doing programs like this 

and getting more of the awareness out there. Let's talk a little bit about sport-related eye injuries, since 

this sort of goes into this same topic as well, or could be a separate one. 
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 Spots trauma, we're just going to isolate eye injuries here. The eye injuries are the leading cause 

of blindness in children in the United States and most of those occurring in school-age children are 

sports-related. However, 90% can be avoided with protective eye wear. Of the 1.6 to 2.4 million 

Americans who sustain eye injuries each year, an estimated 40,000 will be legally blinded in the 

injured eye. I mean, these are severe injuries. And about a third of those result from sport-related 

injuries. Every 13 minutes, an emergency room treats a sports-related eye injury. An estimated 27% of 

all eye injuries are age 11 to 14 are sports-related. Children under 15 years of age account for 43% of 

sports and recreational eye injuries overall. The sports responsible for the greatest number of injuries 

are baseball, ice hockey, and racquet sports. Now we're pretty good with regard to ice hockey, of 

having protective eye wear, and racquet sports. But we're not always the best with regard to our T-ball, 

our softball, our baseball. This is the problem. Over 80% of children do not utilize protective eye wear 

in situations that represent a risk of eye injury. It's there.  

 I have a break down here of the sports risk categories that list high-risk, moderate-risk, low-risk 

for eye injuries, and ones that are eye-safe. Track and field and gymnastics are the eye-safe. But if we 

look at the high-risk, I mean, they're very common ones that we see every day. I mean, of course we 

see the air rifles and the BB guns, I mean, we know that, but basketball? How many individuals do you 

see that are wearing protective eye wear? Even the pros, the pros don't tend to gravitate to protective 

eye wear until they've had an injury. Then once they've had an injury, then they see the importance of 

protective eye wear. 

 Like I said, the racquet sports, like racquet ball, we'd usually have protective eye wear, squash. 

But the big ones are baseball and softball. A lot of times the kids don't want to wear the full masks on 

the helmets. Moderate-risk, football, tennis, volleyball, golf. Low risks, and then this is a visually 

intensive slide here. But it lists all the minimal recommendations by the American Sports Training 

Medicine program that actually standardizes what the minimum recommended protections are for the 
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various sports. So those of you in the educational field that are looking at this, and you may want to 

share this with your athletic trainers and your coaches.  

 You know, the downside for many years for individuals not wearing protective eye wear with 

regard to sports was that they looked clumsy, they looked ugly, they were the biggest -- big goggles, 

they made me feel hot and sweaty and they would fog up. Well, that's changed. There's a lot more 

options out there and this is an option of one of the Wiley companies that makes a protective, this fits 

the categories with regard to protective eye wear, and they're in a sunglass. They have a ANSI standard 

frame, they have -- which is federal standards, and they have a polycarbonate or a trivex lens that can 

be in different colors. Again, here's another one that's very nice as well too. We have shields now that 

can be fit right in the football helmets. So this is one of the federal standards that looks at safety ratings, 

so when individuals are buying safety eye wear they need to have an ANSI on them or they need to 

have that ASTM, which is the American Sports Training Program. And again, here's some statistics 

from the Prevent Blindness America as far as the number of injuries and ages, basketball's number one. 

Baseball and softball's number three. And this is one of our patients who took a laceration to the eye, 

they actually got hit with a field hockey stick and lacerated his eyelid and the ocular plastic surgeon did 

a nice stitch up here. Fortunately the eyeball itself was not injured. But here's a patient of mine, we 

talked about racquet sports and having protective eye wear, so patient of mine that went to play racquet 

ball and he forgot his safety eye goggles and said, oh well, I'll play this one time, nothing will happen. 

And he took a ball off the wall and it smacked him right in the eye. And that greenish area that looks a 

little fuzzy on the left hand side of the screen, that's three layers of his retina that have peeled and lifted 

off. And this is a gentlemen that had better than 20/20 vision, he had 20/15 vision, and when he came 

in that late morning with his complaint that he got hit in the eye with a racquet ball, his vision was 

down to 20/400. Now he had to undergo retinal surgery, and we were able to get back about 20/40, 

20/30 vision. But just because he didn't wear his protective eye wear. 
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 Here's another patient of ours that had taken a hit in the eye from a golf ball. And it actually 

pulled away the iris, that's the colored part of the eye. And what you see over in the left-hand side is 

where the iris had been and it pulled away and now that's just opened back, it’s just like an extra big 

pupil. This individual also ended up developing a secondary glaucoma.  

 So, that's my presentation on eye injuries and traumatic brain injury and the visual 

consequences. I hope this has been helpful to you to be sensitized to realize that the number of visual 

issues that do occur in individuals that have traumatic brain injuries, no matter whether it's mild, 

moderate, severe and that there can be help and rehabilitation, adaptation for these individuals. And if 

you do have any questions about this module, please contact me. My information is there. The easiest 

way to get a hold of me is at my e-mail address drmoon@nittanyeye.com. Thank you. 

 


