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DR. MARLA MOON: This module's on common vision problems. Hi, I'm Dr. Marla Moon. I'm a 

pediatric and low-vision optometrist from State College, Pennsylvania. My area specialization are in 

pediatrics, examining special needs population, and providing low-vision rehabilitative services. My 

contact information is here on this slide. The easiest way to get a hold of me is through my email at 

drmoon@nittanyeye.com. Please feel free to do so if you have any questions with regard to this 

module, and I usually respond back to emails within a 48-hour period of time.  

 So let's get into the module today. We're gonna be talking about common eye conditions, 

especially common eye conditions seen in children. The most common problem that we see are 

refractive problems. The prevalence rate of refractive problems are between 15% and 30%. It increases 

as the child ages.  

 This is my godson when he was about eight months old and I was doing his first eye 

examination. And I'm doing a procedure called retinoscopy. You see there's a little miniature lens that 

Conor's trying to hold and what I'm doing is I'm focusing images with a instrument called a retinoscope 

into his eye. And that's how I can tell whether he's nearsighted, farsighted, or have astigmatism. And 

this is a retinoscope and I'll hold it up to my eye and then I'll have various lenses that I'll hold in front 

of the patient. And then I'm lining up images that are bouncing off of the retina back into what I'm 

seeing in my viewer here. And that's how we're able to determine a person's refractive status.  

 And this also is the retinoscope but a little closer up view. We have different dials in this area 

that we're able to switch the images to line up like a clock dial. Three o'clock, nine o'clock, 12 o'clock, 

six o'clock, and everything around. So that's how we're able to assess what axis or degree of 

astigmatism a person has in addition to nearsightedness and farsightedness.  

 So let's get in and let's start talking about the refractive problems. As I had mentioned before, 

we have three main categories, myopia, which is the fancy eye doctor word for nearsightedness. That's 

where we have difficulty seeing far away. Our up-close vision is our better vision there. Hyperopia is 
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farsightedness and our vision is more comfortable for seeing things far away. It doesn't mean that we 

cannot see things up close, but our focusing mechanism has to work harder. And then we have 

astigmatism. And we'll go into the detail of these.  

 

[VIDEO BEGINS] 

MALE: In the myopic or nearsighted eye, light from a distant object comes to a focus in front of the 

retina. As a result, objects at a distance are blurred while objects nearby are clear. In the hyperopic or 

farsighted eye, light from a distant object comes to a focus behind the retina. As a general rule, the 

hyperopic patient will complain of difficulty with near vision. Distance vision may or may not be 

blurred, depending on the degree of hyperopia and the age of the patient.  

 Astigmatism is a refractive error in which light rays entering the eye do not focus on to a single 

point needed for clear vision. Instead, light focuses on two distinct points neither of which may be on 

the retina. Where these images focus depends on whether the astigmatism is associated with myopia or 

hyperopia. Astigmatism causes a distortion or blurring of images at all distances, nearby as well as 

distant.  

[VIDEO ENDS] 

 

DR. MARLA MOON: Before we go on to albinism, I just want to make one comment with regard to 

astigmatism. Most common types of astigmatism are related to an irregular shaping of the cornea, the 

clear covering of the front part of the eye. But we can also have an artificial type of astigmatism, 

especially that occurs in younger children usually prior to three years of age. Where their focusing 

muscles, there's two attached to the lens on each side, and as they're developing control of those 

muscles sometimes they contort the lens to distort it to make it look like that there's astigmatism. But 

that can be discovered very easily by doing an eye examination where drops are put in to relax that 
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focusing muscle. And then there's a more unusual type of astigmatism that can be related if there's any 

irregular shaping to the retina, the inner lining of the eye. Especially noted if a person has had 

substantial retinal detachment surgery. 

 So let's on to -- let's go into albinism. And albinism is a total or partial lack of pigment. We can 

have the type that just involves the eye which is ocular albinism, or we can have one that involves the 

eye and the skin and hair which is oculocutaneous. The oculocutaneous form of albinism is much more 

significant from a visual disability standpoint. Those are the individuals that tend to have the white 

hair, the very pink skin. Visual acuities are reduced. That's what VA is, is visual acuity. It could be a 

mild reduction, 20/30, 20/40 range, or especially in the oculocutaneous category, they're usually 20/400 

to 20/600.  

 Nystagmus is usually associated with albinism, which is an oscillating movement of the eyes. 

Photophobia is light sensitivity. Just like for the same reason that these individuals will tend to have 

sunburns, they don't have a lot of pigmentation. Same thing with regard to the eye. They don't have a 

lot of pigmentation. They'll absorb the light and it just reflects around. And then high refractive errors. 

These individuals are usually very farsighted and also have high amounts of astigmatism. 

 And this is an individual that has the oculocutaneous albinism. You can see the white locks of 

the hair and the very, very fair skinned. And this is an individual that has the eye look of the ocular 

albinism, the oculocutaneous would be much, much more severe. What you're seeing here is you have 

the optic nerve and -- Debbie go ahead and stop it.  

 This is the inside of the eye, the retina of an individual that has ocular albinism. This is the optic 

nerve. These are blood vessels that are branches that come out of the optic nerve. These are on the 

surface of the retina. And in people that have ocular albinism, oculocutaneous, these are deeper blood 

vessels of the choroid, which is the layer below the retina that are shining through because these 

individuals do not have pigmentation. And when individuals have the oculocutaneous as we had talked 
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about before, it's much more severe case and less pigmentation, it would even be seen in this area as 

well. This whole area, you'd be able to see the shining through of these choroidal blood vessels that are 

all along here. That's actually below the ten layers of the retina.  

 This is the iris of an individual that ocular albinism. As you can see here, this is the retina that's 

shining through. If an individual did not have this condition, you would not be able to see this. And it's 

called transillumination. You shine a light through the pupil here and then it transilluminates because 

this area doesn't have pigmentation. And a person has oculocutaneous albinism, what you see here 

would be all over the iris.  

 The iris, remember, is the color part of the eye. So you would see this coming through all over 

the entire iris. So if it's just a little bit in a section of it, those are usually what is seen in ocular albinos. 

So those individuals are not as light-sensitive as a person that has oculocutaneous, then you'd have all 

these extra spots coming through with regard to the transillumination of light. 

 Next condition that we'll go on will be into amblyopia. And amblyopia is just another fancy 

word for a lazy eye condition. And it can involve one or both eyes. Most cases of amblyopia are 

present before the age of three. We can actually see risk signs for the potential development of 

amblyopia as young as six to 12 months of age. About two to three percent of the population is affected 

with amblyopia and there are various causes, which we will review that. And we'll also review the 

major impact of this eye condition if it's not treated. 

 Treatment aspects with regard to amblyopia can be from patching therapy, where a patch is 

worn over one eye, the better eye, to strengthen the weaker eye. Sometimes vision therapy or the 

medical term for vision therapy is orthoptics, which are eye exercises. CVT stands for Computer 

Vision Therapy program. There are several new computer therapy programs that work very well for 

amblyopia, both if it's just in one eye or if it involves both eyes. If individuals aren't responsive to 

patching or if we don't have cooperation, we can use eye drops which is a penalization technique where 
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drops, usually one percent atropine is utilized, and that can blur the vision for several hours in the good 

eye, forcing the weaker eye to work. And then eye glasses, if there's a significant refractive error. 

 Most common types of amblyopia are of the refractive variety. And that's usually that a person 

is farsighted or has a large amount of astigmatism usually involving one eye or it can involve both. 

Other types of amblyopia is if an eye is turned out of position, called strabismic amblyopia. And so the 

sweet spot of the eye isn't being stimulated and that will result into a lazy eye condition. More rare 

cases of amblyopia are of the pathological, if there's an eye disease process. If this condition is left 

untreated, usually what happens is, is not only is the visual acuity reduced, but suppression of vision 

occurs. The brain begins to start to ignore the vision in that eye and then we have some issues with 

regard to depth perception that it can also involve with eye-hand coordination and motor development. 

 And this is an individual that's going through patching therapy. This is the more conventional 

type of patches that are used that you can get at the drugstore. The patch goes on like a Band-Aid. Then 

if there are eyeglasses that are needed, they go on over top of that. Patch is usually worn for about two 

hours. Old philosophies were to patch all day long, but more recent studies have shown that two hours 

of continuous patching for these moderate forms of amblyopia worked just as well as all-day patching.  

 And the ratio of patching of how many days is based upon the age of the child. The younger the 

individual, the patch does not have to be worn as many days. So again, this is another reason for 

picking up these cases earlier. They're much more responsive to treatment in a very short fashion and 

the therapy doesn't have to go on as long as opposed to of an individual that's older. So if we can get 

these kids prior to the age of three, the impact with regard to their visual system and being able to turn 

them around has a much better prognosis than if these children are seven or eight years of age or older. 

 Amblyopia affects 75,000 three-year-olds each year. I mean, that's a lot of kids each year. But 

this is the sad situation that half of the children are diagnosed with this condition after age five. 

Remember we talked about that we can see early risk factors for this as young as six to 12 months of 
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age. And if we can get treatment started between 18 and 36 months of age, the prognosis is much 

better. But again, these cases won't be picked up unless they undergo extensive screenings or better yet, 

a comprehensive eye examination. 

 Some of the significant factors with regard to individuals that have amblyopia include that they 

are three times greater risk for having a visual impairment develop in the better eye in comparison to 

individuals that don't have amblyopia. And again, this is because that these individuals tend to have 

poor depth perception and eye-hand coordination skills. And many times they can be significantly 

visually impaired in that eye, in the involved eye, that they're almost blinded in that eye and they can't 

see as well off on that particular side.  

 This further underlines the importance of continued and early childhood screenings and exams 

and treatment of children with amblyopia. Again, like I said, if we can pick these cases up before 18 to 

36 months of age, the prognosis is very good. But we can see risk signs of the potential for the 

development of this condition as early as six to 12 months of age. 

 So how do we fix this problem? Again, like I said, getting exams done early. This is a young 

man that's six, seven months of age and he's undergoing his first eye examination. And actually, this 

young man we did identify a risk factor for development of amblyopia in his left eye. And we began 

treatment on him at 18 months of age when the one eye slowed down in its growth pattern. And he's 

now six years old and his visual acuities in the poorer amblyopic eye are back up to between 20/25 and 

20/30 visual acuity. Remember 20/20 is the gold standard of where we're trying to shoot for. 

 Next condition that we'll talk about is achromatopsia. Achromatopsia can be grouped into 

several different areas. It can be grouped into rod-cone and cone dystrophies. Achromatopsia means 

without color. These individuals don't develop a appropriate cone, the color receptors in the retina. And 

depending upon whether they have a cone dystrophy, a rod-cone dystrophy, or full-blown 

achromatopsia, their visual acuities will vary. If it's a partial, their visual acuities will still be pretty 



7 
 

good in 20/60 to 20/80 ranges. But if they have full-blown achromatopsia, visual acuities are usually 

between 20/200 and 20/800.  

 These individuals are extremely light-sensitive. That's what the photophobia is. In fact, many 

times with regard to babies, that's the first tip off that we have a problem. Because these are kiddos that 

mom will take outside and they quickly bury their head into mom's shoulder to avoid the light. The 

glare issues are definitely a big issue as well. So these individuals usually do better with filters, 

sunglasses.  

 And one of the products is a Corning lens, a Corning CPF lens, which is a reddish-orange lens 

that actually helps with being able to pick up some colors. Like for instance, if you have LED print-

outs that are in red, that are sometimes markings on TVs, on clocks, on microwaves, the individuals 

with achromatopsia cannot see these. They totally look black. But if they are utilizing these Corning 

lenses, the Corning CPF lenses, then they can actually see the numbers or letters that are up on those 

instruments.  

 And this is a simulation from the Corning Company. This one actually is simulating cataracts, 

but will get the same type of viewing input with an individual that is utilizing these lenses. The left-

hand side of the screen is relatively poor contrast. The colors don't stand out. But when an individual's 

looking at through one of the Corning lenses which is in the middle section of the picture, you can see 

it enhances some of the colors. It takes away some of the glare aspect and enhances the contrast. So 

that's how these lenses work. 

 Corning lenses actually are a lot of different transmissions dependent on the amount of darkness 

and lightness of what we need. And they block out various areas on the spectrum of light. They also 

have full or almost full blockage of both UVA and UVB, which can continue to cause some aging 

changes with regard to the eye both in enhancing cataract development and things like macular 

degeneration.  
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 They have a photochromic property, meaning that they will change, get darker and lighter when 

a person goes inside to outside. But as you see from these filters, they still keep a color to them. And 

they're pretty much matched depending upon what the individual eye condition is. So they not only are 

used for individuals that have achromatopsia, but as you see, they can be utilized for other conditions 

as well. In fact, the first condition, eye condition, that these medical lenses were developed by Corning, 

was for a condition called retinitis pigmentosa, and that was the CPF 550 lens. 

 And again, these are the different eye conditions or eye pathologies that the Corning lenses can 

be utilized for. And their transmissions are listed based upon their numbers of what the first choice 

would be to do an assessment on an individual or a second choice. And I was one of 25 doctors in the 

country that they used our data for to come up with these recommendations from sun filters that we did 

on patients. But as you see, the achromatopsia as we were talking about towards the end of that chart 

area, the 550 is the first one. And it usually works for about 80%. If that's too dark, then the 527, or if 

they need darker, the 550 XD.  

 There are also been some new things that have come out with regard to contact lenses with 

some of these conditions, especially with achromatopsia. And there's been some tinting abilities that we 

can tint contact lenses that match pretty close to these Corning tints. Now the downside is, it doesn't 

have the photochromic property to get darker and lighter as you go into different lighting conditions. 

But you can get that same color of tinting to allow them to be able to see the LED images. 

 As we were talking about before, achromatopsia, you tend to have an abnormal color 

perception. In some cases it can be a complete absence, in the severe cases or in a milder or partial it 

can be an incomplete situation. It is a stable condition. What we have at birth is going to remain that 

way. It's not a progressive situation. And usually nystagmus is usually present. The vision with these 

individuals tend to be better at night. Their visual acuities tend to be better at night. So the two 

hallmarks that tend to lead a person to a diagnosis with regard to this is the oscillating eye movement of 
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nystagmus and the severe light sensitivity.  

 When we look in the eye, when we examine the retina of the individual that has achromatopsia, 

we don't see anything. There's no differences in pigmentation. The retina looks fine, the optic nerve 

looks fine. But the signs and symptoms lead us to sometimes undergoing and recommending 

electrodiagnostic testing, which is Electro Retina Gram. That's what ERG stands for, and DA is Dark 

Adaptometry to confirm the diagnosis of it. And we get a print-out just like we do an EKG for the 

heart. And it is a hereditary condition, it's an X-linked. 

 Next condition we'll talk about is aniridia. And an-a means without, -ridia means iris. So the iris 

is missing in these individuals. It is also a hereditary condition. It's autosomal dominant, but there 

sometimes can be a mutation or an individual will isolated pop up with this condition. And it's due to 

the deletion of the X -- or, the 11th chromosome. But most individuals, if one individual has it in a 

family, somebody else in the family has it. So I'll have patients where mom has it and the son has it. 

But I do have a few that isolated cases that nobody else in the family has it.  

 Visual acuities are usually pretty reduced, between 20/100 and 20/200. Glaucoma occurs in 

about 75% of the cases. The glaucoma isn't always in the beginning, at birth or shortly after birth. 

Sometimes the glaucoma onset doesn't occur until the individual's in their late teens or in their 20s or 

30s. And it's basically because the structure embryologically that was forming the iris is also the same 

structures that form the drainage system for fluid that's being produced in the eye and drained out. And 

if that fluid can't drain out, then eye pressures go up and that's how you develop glaucoma. 

 Cataracts develop in about 50% to 80% of these cases as well. Because we don't have the iris, 

we don't have a mechanism for the light to be controlled coming into the eye. We do not have a pupil to 

control light because the iris is not there. And so more light is getting in, more ultraviolet exposure is 

getting in.  

 And so the clouding of the lens tissue occurs in more cases. And we'll also tend to have some 
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corneal clouding with regard to this. Again, because of the ultraviolet exposure. And we'll also have 

corneal clouding if eye pressures go up as well, because it tends to knock out the pumping mechanism 

in the back portion of the cornea. 

 Again, as I said, corneal clouding. But also with aniridia, some syndromes have to be ruled out. 

And one is the WAGR syndrome which the big thing is an individual can have a Wilms tumor, which 

is a tumor on the kidney. And usually mental retardation is associated with this syndrome as well. So 

aniridia most of the times by itself, but can also be associated with a syndrome.  

 This is an individual that has aniridia. And this is -- there we go. This is the stump of the iris 

right here, there -- that's it. This is all wide open. This individual does not have a cataract developing 

yet. This is a little artifact that's here in the picture, but this is all wide open. So you can see why these 

individuals are so light-sensitive, because they don't have any control of light. But that's the iris edge 

right there.  

 And this is an individual with aniridia that has severe corneal clouding. I mean, to the point that 

the vision is pretty much compromised here. These are feeder blood vessels that come in here. In a 

normal situation, the cornea is not supposed to have any blood vessels. But this is severe corneal 

clouding and what we call pannus, when you have the clouding scarring along with blood vessels. But 

this individual doesn't have an iris. 

 And now we'll go on to our next topic, which will be cataracts. Cataracts are a discoloration or 

clouding of the lens tissue of the eye. The congenital varieties of cataracts that are present at birth or 

shortly after birth, most of those affect both eyes. And depending upon how much of the lens and the 

location of the clouding in the lens that is present will dictate how much the visual acuity is reduced.  

 And individuals that have these clouding of the lens tissue, the cataracts, they're usually glare 

and light-sensitive. And we usually have a reduction in their contrast. We can have refractive error 

problems, nearsightedness, farsightedness, astigmatism. Glaucoma can develop shortly after birth with 
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these or after surgery or many years later. The incidence with regard to glaucoma developing in 

association with cataracts is about 30%. So individuals that have congenital cataracts need to followed 

closer than the average population for potential development of glaucoma. 

 And this is an individual that has a congenital cataract. If we look over to the screen here, this is 

a pretty significant one. All this area is clouded. This involves the center part, or the nucleus, of the 

lens. And this is one that typically they will do surgery on. If this is an individual that possesses this 

type of cataract, which is the back surface or called the posterior subcapsular cataract, they still have 

clear vision all around here.  

 So if visual acuities are in the 20/40, 20/60 range or better, most cataract surgeons will not 

remove these and the congenital varieties because of the risk factors of surgery way outweigh the risk 

factors of potential visual improvement. So these little ones that they'll leave, but the one that we were 

showing previously here, these are ones that they'll tend to want to do surgery on. Because this is much 

more debilitating vision-wise.  

 And in these surgical cases, there's still some mixed opinions with regard to what the surgeons 

want to do as to whether they're going to put a lens implant in these. If individuals tend to have some 

other syndromes or other debilitating situations, that they have motor problems, they will sometimes go 

ahead and put a lens implant in. But if an individual has some pretty good motor control, they won't put 

a lens implant in and then they'll need to be fit with a contact lens or real thick cataract glasses to try to 

stimulate the vision.  

 But they want to get these out of here as soon as they can because the eye has been deprived of 

having a clear image focus back on the retina. And then vision doesn't develop properly. But like I said, 

in these cases that has just in the center part here on the back surface, and all this is clear vision. They'll 

usually just tend to lose -- leave those.  

 And we'll go now and talk about some of the causes with regard to cataracts. Rubella, the 
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German measles, we still see that even though we do have vaccinations involved with regard to that. 

Individuals that have Down syndrome are at much greater risk for having cataract development, both 

from a congenital standpoint and also with the typical aging process. The average individual, average 

adults usually have some form of clouding or discoloration of the lens that's noted 60 and beyond. 

Individuals that have Down syndrome, it's not uncommon for us to begin to start noticing this 

formation go on late 30s, early to mid-40s.  

 Marfan syndrome is also associated with regard to cataracts. What tends to happen in those 

situations because it's a connective tissue disorder, this is one that they talked about that President 

Lincoln had. The little connector wires, the zonules that hold the lens in place sometimes break apart 

because they're much weaker. And the lens will tend to float in the chamber of the eye and it'll start to 

discolor or cloud.  

 If the mother was exposed to any toxic agents during the pregnancy, that can also cause a 

congenital cataract to develop. Infections, if the mom happened to have an intrauterine infection during 

that critical period of development of the lens in the fetus, that could result in congenital cataracts. But 

the majority of them, 50% to 60% of them, are what we call idiopathic which means they're -- we don't 

know a cause. That they just popped up, they just happened. And in about a quarter of the cases, 25% 

of cases, there is a hereditary standpoint that this tends to run in families. 

 And this is a young lady that is a Down syndrome patient and she has bilateral congenital 

cataracts. This is these little grey spots that are here. These are small, they're in the center. Visual 

acuity is usually reduced about 20/40, 20/60. But then she still has clear vision all around this area.  

 Now when individuals have congenital cataracts, they don't necessarily develop the age-related 

cataract any faster rate. These usually remain pretty stable. And this is an individual that has, again, one 

of those small cataracts. This is a very small center area and this area is still clear around here. So those 

are patients that they'll usually leave those and just watch and monitor and not do surgery on those.  
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 We talk about cataract surgery being pretty easy these days. And that's more when we talk about 

the adult population done on an outpatient surgery basis. The surgery takes about 15 to 20 minutes, 

they slide a lens implant in. But when we're talking about children that have cataracts, especially these 

congenital cases, we're talking about a totally different surgery. And it's much more involved.  

 They have to be put under a deeper anesthesia and there's a little bit more complication rate that 

can occur than in the general population that's undergoing cataract surgery. So I just want to make that 

as a point because we tend to see that, oh cataract surgery is very easy. My grandmother had it or my 

mother had it. But it's a different species when we're talking about kiddos undergoing cataract surgery, 

okay.  

 We'll talk about the surgical intervention as I said before, depends upon how severe the 

clouding is, how big a area, and how much the lens is clouded. And again, we like to get these out of 

there early, between six weeks and three months of age so the eye has a chance to start developing with 

a clear image focused on the retina. And intraocular lens implants are still, like I said, a controversial 

issue to some surgeons. Some surgeons are more conservative and they don't like to do lens implants. 

And others are more progressive. But they will sometimes be consider beyond a year of age or, like I 

said, if there's some other circumstances that are involved that may preclude an individual being able to 

handle contact lenses.  

 However, if an individual had cataract surgery done an early age, they can still have a lens 

implant put in, as we call reimplantation, at a later time. I have a young lady that had her cataracts 

removed at about one month of age. And then the other one she had removed at about a month and a 

half. And she was fit with contact lenses. But when she got to be about six or seven, her one eye was no 

longer tolerating the lens very well. And she also had a film or a scum tissue grow over the area where 

they had removed the lens implant. So when they went -- or the, removed the cataract. So when they 

went in to remove the scum tissue, then they also were able to do a reimplantation. So now that young 
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lady does not have to wear a contact lens in that eye. 

 Next condition we'll talk about is coloboma. And coloboma is an incomplete closure of the 

eyeball. What happens when the eye is formed in a fetus, the cells line up in a linear fashion and then a 

signal occurs to cause those cells to come together into a ball. And it's when it comes together into a 

ball, in individuals that have coloboma, the ball doesn't fully close. It has an opening there. Instead of 

closing like this, it has an opening like that.  

 And if the just the iris, the color part of the eye, is involved and that's the only structure that's 

involved, it usually doesn't have much impact with regard to vision. It's more of a cosmetic issue. But if 

it's what we call full-penetrating, that it goes back through and involves the retina and/or the optic 

nerve, then significant visual impairment can occur. And like I said, vision can be normal if it's just the 

iris that's involved or significant visual reduction 20/200 or worse, if the retina and the optic nerve is 

involved.  

 Coloboma can be involving one eye, but most of them are bilateral involving both eyes. And 

most of the time, they do have a hereditary factor. But there also could be no hereditary factor 

involved. I've had patients that have no family history and I've had others that do have a family history. 

And in viewing, let's go to the slide here.  

 This is an individual that has an iris, that has a keyhole down here. And this part of the iris 

down here is missing and that's what we call a coloboma. And if it's just involving the iris, that's not a 

full-penetrating. That's a partial. And in these cases, usually no effect on vision because it has enough 

iris to have light function to be able to control this part of the pupil. Usually light and glare is not an 

issue. Cosmesis can be an issue because it looks different but we can fit a contact lens on this if that is 

an issue that will fill in, that's a colored lens that will fill in this area.  

 However, if it is a full-penetrating it not only involves the iris, but it will also involve in this 

case the optic nerve. So this whole area of the optic nerve, this bottom portion, is missing, all right. The 



15 
 

white area that you're seeing there is the sclera shining through which is the portion, the protective area 

of the eye that wraps all the way around from the front to the back. And so this individual's vision is 

very compromised because these are the only fibers that are being sent back to the brain area to receive 

visual information. This is all missing. So this individual's visual acuity is 20/400 or less. 

 Okay now we'll go on to our next topic which will be color vision. Our most common defect in 

color vision is usually a red-green color defect. And the majority of red-green color defects are usually 

hereditary standpoint. And it's passed on the X-chromosome which is the reason why males are much 

more common to be color deficient, usually about eight to ten percent. Moms are carriers, they carry 

the X-chromosome, passes it onto their son and then they are color deficient. Women, because it's the 

X-chromosome, are much less. It's less than five percent. Some statistics I've read of even lower than 

that, two to three percent. And in that case, dad has to be color deficient and mom has to at least be a 

carrier to get the two Xs to come out.  

 Color preferences are usually present in vision development by the age of three to five months 

of age. First colors to develop are red, yellow, and orange and blue and green come later. And this is a 

standard color plate that we would utilize. There's numbers that are in here that can be distinguished. 

But if an individual has a red-green color deficiency, they're not able to pick out the numbers in the 

chart. So this is what a color plate would look like to an individual that has a red-green color 

deficiency. It would just look like a bunch of dots that they couldn't make out that there were numbers 

in it. 

 Okay one other thing I want to talk about with regard to color deficiencies. Red-green color 

deficiencies aren't so much a situation that there's any progressiveness with regard to it. But more the 

important enough, picking it up early is in the learning process. So if individuals do have color 

deficiencies, teachers can be alerted to that. And also in certain career choices, there's certain careers 

that it's difficult for an individual to do if they have a color deficiency. Certain military positions, color 
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deficiencies are a disqualifier. And occupations like an electrician that has to tell different colors of 

wires, an individual would not want to have a color deficiency and go in that career direction.  

 Severity with regard to red-green color deficiencies vary. The majority of these cases, they don't 

have total color vision loss. Like we were talking about achromatopsia. They do have color and they 

can see certain colors. But individuals that have like a red-green color deficiency, if they have a mild 

form they may be able to tell shades of green but they have difficulties passing this color plate test. 

Individuals that have more of a severe case of red-green color deficiency may not be able to tell shades. 

Green is green. They can't tell forest green from olive green to emerald green.  

 There's also one other type of color deficiency though that does create more of a severe 

situation, more of a potential of something else going on. And that's a blue-yellow color deficiency. 

And some of the screening plates that are done in standard screenings don't pick up with regard to that. 

In eye doctors' offices, we usually will screen for a blue-yellow color deficiency.  

 If an individual does have a blue-yellow color deficiency, that indicates that there's some 

dysfunction going on with the optic nerve, the nerve that connects the eye and the brain together. So 

additional testing needs to be done in that area. So red-green color deficiencies are usually hereditary 

and don't have a big difference with regard to visual functioning. But the blue-yellow can indicate that 

there's an eye health condition going on. 

 Okay so let's on to conjunctivitis. The conjunctiva is the clear covering over the front part of the 

eye. And it envelopes underneath the eyelid as well in addition to covering over the white part of the 

eye, the sclera. And what happens in conjunctivitis, we can either have an inflammatory process, an 

infection, or an irritation of that tissue that then causes the blood vessels to dilate. So when we see a red 

eye, that's a form of conjunctivitis. Now there's several different reasons for this conjunctivitis to occur 

and that's what we're going to talk about here.  

 The four main causes for conjunctivitis or types, are bacterial, which is the most common kind 
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that we'll see. That's many times we call pink eye. And that we usually will tend to have crusty, sticky 

discharge. The eyes, many times, will be stuck together. But we usually have those crusty, sticky 

discharge that's usually a yellow or yellow-green.  

 The fungal, it very rare. Clinically, I've only seen a handful of cases and they've been when I 

was doing missionary work in Haiti. It's got to be warm, very tropical, subtropical areas. So we don't 

tend to see fungal conjunctivitis in Pennsylvania. The viral variety, this is usually a cold in the eye and 

it's usually associated right before and after an individual has had a cold or sore throat or some sinus 

abnormalities going on.  

 And then the allergic conjunctivitis usually are associated during seasonal allergies, either the 

spring with pollen, the fall with ragweed, or if we're exposed to certain things that tend to set off an 

allergic response, either cats, dogs, or whatever that is new that we're tend to exposed to. The allergic 

conjunctivitis will tend to have redness but will tend to have watering. And then one of the big 

hallmarks is a lot of itching and rubbing of the eyes. 

 Let's talk about bacterial conjunctivitis first. And as we were talking about before, this is an 

individual that will have some redness aspect but will tend to have some matting along the eyelash 

margin and will tend to have discharge that'll be crusty, sticky, mucus discharge. These are individuals 

that present themselves. They say, oh my eye is a little burny. But my eyelids were stuck together, they 

were pasted shut.  

 This is an individual that has a viral conjunctivitis. They will present with, oh I've had a cold. 

Or it's right before they have a cold. And they have the redness but they have a lot of watering going 

on. A lot of watering, that's the hallmark with regard to that. And then the allergic conjunctivitis, these 

are individuals that the eye has some watering, but it has a severe flush. And the individuals talk about 

itching and that they want to rub their eyes.  

 And the treatments are different, depending upon what the condition is. If it's a bacterial 
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conjunctivitis, we'll usually do warm compresses and prescribe antibiotic eye drops. If it's a viral 

conjunctivitis, in most cases we'll start out with supportive treatment just like we do for a cold. We'll 

use eye lubricants and cool compresses for that, sometimes alternating between warm and cold, 

whatever the individual feels more comfortable with. But if they have virus that's going on that's 

affecting the clear covering the front part of the eye, the cornea, we do now have some antiviral eye 

drops that will also help with that.  

 If an individual has the allergic type of conjunctivitis, using some mild steroid drops or utilizing 

mass cell stabilizers, if there's something they're gonna be exposed to to try to prevent the allergic 

response, we're using antihistamines. We have several different areas that we can go with that. 

Sometimes an individual that has general allergies, by taking an oral allergy medicine, will also help 

the eye. But sometimes there could be some eye breakthroughs and then we'll utilize the topical eye 

drops for treatment. 

 Okay and again, this just reviews what we were talking about. The bacterial, we use antibiotics 

and warm compresses. The viral, we use supportive therapy, sometimes using nonsteroidal anti-

inflammatories and in more severe cases, the steroid-based anti-inflammatories. And then the allergic, 

antihistamines, mass cell stabilizers. There's one now that's over-the-counter that works pretty well 

called Zaditor. Steroids in more severe cases, systemic treatment in addition to it. Cool compresses and 

of course, removal or avoidance of the causative agent. Sometimes we have to have a divorce with a 

new pet that may have come onboard if we're having severe allergies. 

 Next topic that we'll talk about will be cortical visual impairment, sometimes known as CVI. 

The old term that will sometimes be noted in literature is cortically blind, but the majority of these 

cases that I see aren't totally blind. They may not have very little or no visual responsiveness initially, 

but as time goes on they do tend to pick up visual responsiveness.  

 The structure of the eye is normal. The lens is fine, the retina is fine, the blood vessels are okay, 
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the cornea is fine. But for some reason, the eye is not seeing. So we know that the information is not 

getting to the back portion of the brain area. So the eyeball's fine, but there's something going on in the 

brain area.  

 Usually this is associated with individuals that may have had some trauma to the brain area. 

They may have had a lack of or reduction in oxygen. During the prenatal or shortly after birth, 

postnatal time, or even during the birth period, it's not uncommon to have kiddos that have had a cord 

wrapped around their neck upon delivery. And if this cut down on oxygen supply or even if they had 

bleeds, intraventricular bleeds in the brain area, that this can also cause a cortical visual impairment. 

 Some of the classic things with regard to cortical visual impairment is they're very inconsistent 

in their visual responses. They're very delayed in responses. If you shine a light for them to react to or a 

special type of bright toy, bright-lit toy, the average child it will take them within a second or two to 

respond to that. Individuals that have cortical visual impairment, it may be five to ten seconds later 

before they'll respond to that object.  

 They also tend to do some self-stimming behavior. They'll tend to do a lot of light-gazing. And 

they tend to have delays in their visual fields. They may not necessarily have a visual field defect, but 

they are just not as aware of their visual field. And there are some areas that they may just not be 

paying attention to initially, they're not responding to. Dr. Chris Roman, who is one of several experts 

in cortical visual impairments out there, her feelings have been that these are kiddos that we need to get 

early intervention. If we can pick these up and start getting services within a first 18-month period of 

time, they have a better prognosis. 

 Vision can improve, though statistics do show out there that we can have improvement up to 

about 60% of these cases. And that's clinically what I see too. And the earlier that we can get them, the 

better. Children younger than three years of age tend to show more improvement than older children. 

And this is true as well. If I'm evaluating adults that had CVI and were not part of the system of early 
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intervention, their visual skills aren't nearly what we will see in individuals that we were able to get 

early. Now again too, we also look at the aspect the more severe their neurological situation and the 

more trauma or the more insult that they had neurologically will tend to have a lower potential for 

visual outcome. 

 And again, talking about that outcome aspect, a lot of things can go on that can cause a cortical 

visual impairment. This is a schema of the brain tissue and all the blood vessels that run through and 

some of the sinus areas. So if we have any trauma in along that pathway going from the front of the eye 

all the way back to the back portion of the brain, either a blood vessel that's hemorrhaged or any trauma 

to the neurological system, the nerves, we can have a cortical visual impairment. 

 And again, this is a schema that shows some of the structures, a schema of where the left eye is 

and the right eye area is. The chiasm is where the nerves cross and half the fibers go back one side of 

the brain and the other fibers go over the opposite side of the brain area to get back to the occipital 

cortex. So anywhere along this pathway that we have any type of involvement, then vision can be 

affected. 

 Next topic we'll talk about will be epicanthal folds, which is basically a situation where we're 

having an optical illusion. These are congenital structures usually around the nose area that we have 

extra tissue that's involved. This is something that we tend to see running in families, more common in 

individuals of Asian descent as well. But what happens is it conceals the inner portion, the medial 

canthus, and it looks like that there's an eye turn when there really isn't. Tend to see it in individuals 

that also tend to have broad and flat noses in addition to the Asian population.  

 So basically what this is is it's an individual, if we can go to the slide. This is an individual we 

have nose here, this is a broad area, a broad flat nose. And we have an extra tissue here that's an 

epicanthal fold. So when we look at this right on, this eye looks like it's crossed or turned in when it's 

really not. If we look at the images, the Purkinje images, those are about the same spot. But when we 



21 
 

look at the whole thing, this looks like that this is an eye turn when there really isn't.  

 So this is what we call pseudostrabismus. When an individual continues to grow and their facial 

features begin to form more, this tissue will disappear and they'll begin to develop a bridge on their 

nose. So this is something that commonly gets picked up. When looking at baby pictures, oh it looks 

like my kid's eyes turn in. Sometimes pediatricians will get confused by that as well too, but that's 

what's called a pseudostrabismus. Has no effect on vision, the eye is really not turned, it's an optical 

illusion. 

 As opposed to this case, where this individual doesn't have an epicanthal fold. She actually has 

a eye turn here. If you look at this image, this Purkinje image, the reflex off of the cornea, you see that 

the space here is a lot different than the space here. So that's an eye turn. That's an esotropia, inward 

turning. As opposed to this, we look at these images, they're pretty much in the same spot. Look like 

the eye turns because of this, the optical illusion, but when we look at the images they're centered. This 

is not centered, okay.  

 Next topic we'll go on to will be glaucoma. More common types of glaucoma is basically a 

problem with the plumbing system of the eye. Fluid inside the eye, this is not the tears. This is inside 

the eye, it's highly-filtered blood, it's produced by the ciliary body which is also our focusing muscle.  

 Fluid drains past that up around the lens, through the pupil, the hole of the eye, into the chamber 

that's behind the cornea, the aqueous chamber, the anterior chamber, and then back into a drainage 

system. So any way around that process, if too much fluid is being produced or it can't drain out fast 

enough, there's a pressure that builds up in the eye and will damage the nerve tissue by cutting down 

blood supply to the nerve tissue. And that's the more common type of glaucoma. That's what we tend to 

see in primary open-angle glaucoma.  

 We'll tend to have another type of glaucoma which is a narrow angle glaucoma where that 

drainage area is a lot smaller and fluid can't drain in fast enough and pressure will go up. But we also 
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have a type of glaucoma that may have been missed more in the past called normal-tension glaucoma, 

where eye pressures are in normal ranges. More consistently, typical pressures will run between ten 

millimeters of Mercury and 20 millimeters Mercury. And it'll go up and down like blood pressure goes 

up and down.  

 But there's some individuals that will have pressures in those ranges but still will have a type of 

glaucoma called normal-tension or low-tension glaucoma. And the feeling in those cases is that there's 

a blood profusion problem, that the blood supply to the nerve tissue isn't adequate to keep the nerve 

tissue healthy. And that's a type that we tend to see happening more in younger adults. And we'll talk 

about glaucoma with some videos. 

 

[VIDEO BEGINS] 

MALE: Nothing is more precious than your eyesight. As you look at the world around you, think of 

how valuable your vision is. Now think how your world would be if you were losing your eyesight to a 

silent disease called glaucoma. Glaucoma is a group of eye diseases that gradually steals your sight 

without warning and often without symptoms. Every year, millions of people around the world develop 

glaucoma and each day without treatment can bring them one step closer to blindness.  

[VIDEO ENDS] 

 

DR. MARLA MOON: Glaucoma can be hereditary or it can be secondary to another type of eye 

condition. We had talked about before, aniridia, where we didn't have the iris formed. And so in that 

whole embryological process when those structures are being formed, the drainage tissue is also 

involved in that.  

 Diabetic retinopathy is another form of glaucoma, a secondary form where blood vessels grow 

in the drainage tubes. Sort of like the willow tree roots growing in the plumbing. And then anterior 
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chamber cleavage syndrome, which is a condition that has an abnormal formation to the iris, not fully 

to aniridia, sometimes there can be some malformations in the cornea as well. And those individuals 

are also at risk for glaucoma development because it's the same physiological process that goes on in 

the drainage tissue formation.  

 Individuals that have glaucoma, in the beginning their visual acuities are normal. But as the 

disease process progresses, they can have pretty good vision. But if the optic nerve is fully damaged, 

they can have no light perception. That's what NLP stands for. These individuals tend to lose visual 

field function as the optic nerve tissue begins to be reduced. And it's usually involving side peripheral 

vision. Because the optic nerve is involved, these are individuals that tend to be light-sensitive or glare-

sensitive. And vision fluctuates. You can vision that will be better sometimes in the day than later. 

These are individuals that also talk about their vision dimming.  

 More common types of glaucoma tend to be a silent robber of vision. Most cases people don't 

have any symptoms of it. They don't notice any eye pain, they don't notice any particular problems. If 

they start to notice some issues with regard to their side peripheral vision, it's usually in cases where the 

glaucoma is much more advanced.  

 Glaucoma can be progressive. It can continue to get worse, but not so much now with the early 

treatment and close monitoring. We have systems now that are able to measure the density of the nerve 

fiber layer, which is basically the tiny wheel of wires running through the optic nerve. Then we can 

monitor changes in that that could be seen five years before it would result in a visual field loss.  

 So new recommendations with regard to more common types of glaucoma are to treat them 

early or to provide preventative treatment. And in most cases, just by utilizing eye drops once or twice 

a day can keep that pretty much under control. As we talked about color perception, we talked about 

blue-yellow color defect, this is what happens with regard to glaucoma because the optic nerve is 

involved. It will commonly produce a blue-yellow color defect, but this is in cases that are pretty well 
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advanced. 

 There are two types of glaucoma that I had alluded to. There's the chronic open-angle or 

primary open-angle glaucoma and then there's the primary angle-closure glaucoma. That drainage area 

tends to narrow down in the angle-closure glaucoma. Pressures can elevate almost overnight into 

pressure of 40 to 60 millimeters of Mercury. We talked about normal was between ten and 20.  

 Tests to diagnose and monitor for glaucoma is to assess visual field function. The nerve fiber 

layer analysis, these are special types of diagnostic lasers that now are available that we can pick up the 

density within microns of these little wires that are running through. Checking intraocular pressures 

and examination and photo documentation of the optic nerve. These are all the tests that need to be 

done with regard to monitoring people for glaucoma or assessing risk factors for glaucoma.  

 It used to be that it was just to assess a person's eye pressure. But the studies are estimating that 

we could be missing up to 20% of people with glaucoma just by checking eye pressures. 'Cause eye 

pressures vary through the day just like blood pressure does. So we could be getting individuals tested 

at times that their eye pressures are normal, but the rest of the day they may be an abnormal time. So 

really all these tests need to be done in the monitoring of an individual for glaucoma or risk factors for 

glaucoma. 

 

[VIDEO BEGINS] 

MALE: Glaucoma is a group of eye diseases that cause damage to the optic nerve. The optic nerve is 

the part of the eye that carries the images we see to the brain. Glaucoma is often called the silent thief 

of sight, gradually stealing vision without warning and often without symptoms. If left untreated, 

glaucoma can lead to blindness. It was once thought that elevated pressure inside of the eye was the 

main cause of optic nerve damage. Although elevated pressure is clearly a risk factor, we now know 

that other factors must also be involved because even people with normal pressure can experience 
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vision loss from glaucoma.  

[VIDEO ENDS] 

 

DR. MARLA MOON: One of the tests that are done with regard to monitoring patients for glaucoma 

or risk factors for glaucoma is something called an applanation tonometer. And this is one method of 

checking eye pressures. This may be something that's attached to an instrument called a biomicroscope 

or it could be a hand-held instrument. And what we're doing here is we're assessing resistance pressure.  

 This little probe that's on the right hand side of this monitor is actually compressing on the 

cornea, the clear covering front part of the eye. And we'll utilize a diagnostic stain or dye that's an 

orange stain or dye that we use a cobalt blue filter and it glows green and we'll get a pattern. So that's 

one of the tests that we do with regard to that, is we're measuring a resistance pressure and then we get 

millimeters of mercury in. Like I said, the normal ranges are between that ten and 20 range.  

 This is an individual that possesses a normal optic nerve as far as in normal appearance. And 

what we're looking at is we're looking at a cup-to-disc ratio. You see how this area is a little lighter in 

color than this area? Think of this as a cup sitting on top of a saucer. And what we do is we look up 

how much space this cup takes up of the entire saucer. And normal situations are under a 50% range.  

So this individual has about 30% to 40% cupping, is what we say of the optic nerve. So that's a normal, 

healthy-looking optic nerve and does not show any signs of glaucoma. 

  However, if we go on to this optic nerve, this is an individual that it has advanced glaucoma 

with severe visual field loss. This part of the optic nerve is still healthy and we still have fibers running 

through it. But this is all gone, this is what we call cupped out. And if we look at the cup-to-disc ratio 

of how much this cup takes up of the entire saucer, this is an individual that would be in the 80% to 

90% range.  

 So that's a glaucoma optic nerve with a large cup that you might see or hear in reports, and that's 
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an individual that has a normal cup-to-disc ratio of about 30% to 40%. And that one's about 80% to 

90%. So that's another sign of what we see in people that have glaucoma. But again, because of some 

of our early diagnostic tests that can be done, we want to get these patients before they get to this point. 

And the earlier the detection, the better prognosis treatment has. We have another slide, video. 

 

[VIDEO BEGINS] 

MALE: Individuals who are at risk of developing glaucoma should be tested regularly to maintain the 

quality of their vision. There are many different tests that eye doctors may perform to monitor for 

glaucoma. One test a doctor may perform is called ophthalmoscopy. During this test, the doctor 

observes the condition of the optic nerve through a special microscope. If necessary, your doctor may 

also use a special camera to take photographs of your eye for future comparison.  

 Another test that may be performed is called tonometry. This test measures for the presence of 

elevated pressure inside of the eye, a key risk factor for glaucoma. The thickness of the cornea can 

influence the results of a tonometry test so a doctor may measure the cornea by performing a test called 

pachymetry. Knowing the thickness of the cornea can help the doctor more accurately interpret 

pressure within the eye.  

 A doctor may perform a gonioscopy test. During this test, the doctor observes the angle of the 

eye where fluid is supposed to drain to see if there is any blockage or closure that may elevate pressure 

within the eye. Patients may also be given an interactive test called a visual fields test to detect vision 

loss due to glaucoma. During this test, patients look straight ahead and indicate when they see a spot of 

light appear in their visual field. Spots that go unnoticed during this test may indicate areas of vision 

loss.  

 Another test that may be performed measures your optic nerve using computerized imaging 

devices. These devices scan the area of the optic nerve, providing highly detailed images of the optic 
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nerve and surrounding tissue. This test can help doctors identify and treat glaucoma far in advance of 

previous technologies. Doctors may perform one or all of these tests on a patient, depending on their 

risks of developing glaucoma and the condition of their eyes. Performed regularly, these tests provide 

an eye doctor with the information needed to effectively treat glaucoma and prevent vision loss.  

[VIDEO ENDS] 

 

DR. MARLA MOON: That video did a very nice job of summarizing all the tests, especially some of 

the newer tests that are out there with regard to monitoring for progression in development of glaucoma 

and watching for individuals that have risk factors. Again, the earlier the intervention and the noticing 

of any progression towards glaucoma, the earlier the treatment can begin.  

 Some of those tests may not be able to be done on really young children if we have congenital 

cases with regard to glaucoma, but many of them can be, especially with the imaging that does not take 

any subjective responses from them. It's like taking a picture of the eye. So some of that new 

technology is very helpful to us for all ages.  

 Next thing we'll narrow down a little bit more is into congenital glaucoma. It's a little different 

than some of the age-related adult onset hereditary forms of glaucoma. Some of the anatomy situation 

is the same. The congenital glaucoma is usually due to a decrease in that fluid that's able to flow out 

because there's usually been an improper formation in development of that chamber, that angle of 

where the fluid has to drain through.  

 The majority of cases of congenital glaucoma are hereditary. It could be an autosomal recessive, 

an autosomal dominant, that's what AR and AD stands for. Congenital glaucoma is rare. It's only about 

one out of every 10,000 to one every 12,000 births. And in most cases they do involve both eyes, in 

75% of cases. You can have just one eye involved, but majority of them are involved with both eyes. 

 With regard to congenital glaucoma, sometimes the first thing that we notice is the clear 
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covering of the front part of the eye's not clear anymore. It becomes hazy. And a reason is is because as 

pressure builds up in the eyeball, it tends to push on the back surface of the cornea which shuts down 

the normal pumping mechanism that keeps the cornea clear. Because the pressure inside the eye 

pushing outward, it could make that eye a larger size. So the eye will look like it's bigger, enlarged.  

 Kids many times will have excessive tearing or light-sensitivity. And a lot of times it's 

misdiagnosed because they think it's a blocked tear duct when actually it's because of an eye pressure 

issue. So any kiddo that comes into my office that's 18 months or a year or younger, that the parents 

come in or the pediatrician sends them in for a blocked tear duct, every one of those children I get an 

eye pressure reading on to rule this out. And it may also be associated with some other syndromes that 

we talked about, aniridia being one or some other ocular conditions. Congenital glaucoma can also be 

hand in hand with congenital cataract development as well.  

 Now treatment with regard to congenital glaucoma is a little different than the adult onset types 

of glaucoma. Because this is a structural situation, surgery is usually the preferred treatment. 

Sometimes eye drops, topical and systemic oral medications are many times ineffective but are 

sometimes used as a secondary treatment. But because it's a structure that wasn't formed properly, 

surgical techniques are usually the preferred treatment to get the fluid to be able to drain out.  

 Prognosis on congenital glaucoma cases unfortunately are fairly poor prognosis, especially the 

earlier the onset of the condition. We don't tend to have as good a outcome with these as the adult 

onset. Again, because it's a structural situation and many times they have to go back in and do more 

surgery. So congenital glaucoma can be a progressive condition. 

 And if we go to the next slide, the picture, this is a young man that has congenital glaucoma in 

one eye. And we were talking about the hazy cornea and this is the hazy cornea here. This eye even 

looks bigger in size to this one as well, so that's an enlargement. The cornea again, like I said, becomes 

hazy because the pressure builds up so much that it tends to knock out the pumping mechanism in the 
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back of the cornea that will keep the cornea to be clear like it is here. So that's an individual that has the 

appearance of congenital glaucoma and with pressures high to match it. Usually when we have this 

much corneal haze like this, those are usually in patients that have pressures 40 to I've even seen 70 

millimeters of Mercury, which is really high. 

 

[VIDEO BEGINS] 

MALE: The most common type of laser surgery performed for open angle glaucoma is called Argon 

laser trabeculoplasty, or ALT. During the ALT procedure, your doctor directs a high-frequency laser 

beam into the trabecular meshwork, which is the primary drainage region of the eye. In most cases, 180 

degrees of the trabecular meshwork is treated with laser spots which typically requires about 40 to 80 

laser applications.  

 The ALT procedure allows aqueous fluid to drain more easily, resulting in lowered pressure in 

the eye. This procedure is typically painless or results in only minor discomfort. After the procedure, 

the patient is typically treated with anti-inflammatory eye drops for a couple of days. Most patients are 

scheduled for a return visit within a few weeks to re-evaluate.  

 There are a number of treatment options available that are designed to slow down or stop 

damage to the eye that is caused by glaucoma. While vision that has already been lost due to glaucoma 

cannot be recovered, these treatments can stop vision loss from getting worse. Your eye care 

professional may suggest medicated eye drops, a laser procedure, or a surgical procedure to treat 

glaucoma. These treatments all have a common goal, to lower pressure inside of the eye and prevent 

further damage to the optic nerve.  

 Prescription eye drops lower pressure inside of the eye by decreasing the amount of fluid the 

eye produces or by helping fluid leave the eye more easily. Laser procedures can lower eye pressure by 

relieving blockage in the drain mechanism of the eye. In some cases, lasers are also used to create new 
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drainage channels inside the eye when there is an obstruction to the normal flow of fluid. Surgical 

procedures lower eye pressure by creating an opening in the wall of the eye so the fluid can easily 

escape. Another surgical approach is to implant a tube called a shunt to channel fluid out of the eye. 

Your treatment plan will depend on the type of glaucoma you have, how far it has advanced, and your 

general health. Your eye care professional will determine the best approach for you. 

[VIDEO ENDS] 

 

DR. MARLA MOON: So as you see from the video, there are several treatment options that are 

available for individuals that have structural abnormalities. You have several different types of lasers, 

they actually create a new drainage system. And in more severe cases that the laser treatments don't 

help, adjunctive eye drops that are in various categories, one that increases blood flow to the optic 

nerve and ones that reduce the amount of fluid that is being produced and one category that also helps 

the fluid to drain out a little faster.  

 When those treatments don't work, that's when many times blebs or extra tubes need to be 

placed in. But that's usually a last option because then it also creates a situation where it provides a 

space where bacteria can grow and enter the eye and then an individual can get a severe eye infection 

that can possibly end up in endophthalmitis that will result in loss of the eye. So again, those are 

treatments that tend to be later, last ditch efforts to try to control eye pressure. 

 Next category we'll go on is to talk about macular dystrophies. The macula is the sweet spot of 

the retina, that's in the center part of the inner lining of the eye. Patients that have a macular problem 

tend to see a cloudy black spot or a distortion in the center part of their vision. They'll tend to have a 

central visual field loss, that's what the VF stands for. And because the density of our cones or color 

receptors are greater in the macular area, they'll sometimes have some reduction in color perception. 

 There's two main categories of macular dystrophies, Best's Disease and Stargardt's. And both 
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are hereditary in most cases. In Best's, the vision usually remains fairly good in the beginning. But 

retinal changes, when they begin, the visual start to drop off about 20/40 to 20/50 and then it gradually 

reduces to the 20/400 to 20/800 ranges as more of the macular tissue is involved. The hallmark with 

regard to Best's Disease is in the beginning stages of it, it literally looks like a sunny side up egg, that 

you cracked an egg and you put it in the frying pan and you see the yolk part. Over time, that yolk is 

absorbed and it leaves an atrophic pigmented scar that looks like you took copper and you hammered it.  

 Best Disease usually affects both eyes. From a clinical standpoint, I've not seen any cases where 

I've had Best just in one eye. They've all been bilateral. And usually we'll tend to see these earlier on. 

Literature says between three and 15 years of age. My youngest patient for onset's been at seven. 

Sometimes in the literature you'll see it called vitelliform macular dystrophy, but it's Best's.  

 And if we go on to the pictures, we will see one of my patients that have a characteristic 

formation in the macular area of Best. This is the optic nerve and these are the blood vessels that come 

out. And this whole area is the macula, that sweet spot. And this area here is that sunny side up egg 

yolked appearance that tends to block out the vision. And this is in the, a little past the early form of 

Best because usually in the early form the whole macular area has that sunny side up egg. And then 

with gravity, it will start to settle out. And then over time, then that will look like that beaten 

appearance of a piece of metal.  

 And this is a different patient, but this is the atrophic or end stage of the Best. Now when it gets 

to this form that it's pretty stable at that point in time. Where the material is absorbed and you have that 

atrophic waste period there. So all of this is healthy retina, but that's what blocks out the center vision 

and results in the poor visual acuity.  

 We'll go on to Stargardt's. Stargardt's have various forms and types. The research is now 

showing that we may actually have somewhere between 17 and 21 different forms or types of 

Stargardt's. Usual onset is a similar period of time as the Best, usually between six and 20 years of age. 
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In this case, usually the vision drops off pretty quickly, even before we start to see the retinal signs.  

 So if we have kiddos in that age range that are having some visual functioning issues and we're 

not seeing anything, then those are usually ones that we will send out for electrodiagnostic testing if we 

don't see any eye signs. But usually after about one to two years of the symptoms, usually the pigment 

clumping begins to form. And it also has a hammered metal appearance. We don't have the egg yolk 

appearance like we do in Best. That's the real clinical hallmark between Best and Stargardt's is Best has 

that egg yolk appearance. 

 Usually by the fourth decade though, visual acuities are pretty poor. Usually about 20/200 or 

less. Again, because the macular area's involved and that's where the color perception, the color cones 

are, usually we'll have color perception defects in the red green area. They have been able to isolate a 

chromosome, but they've not been able to do any genetic engineering.  

 Incidence is about one out of every 10,000 to 12,000 in a population. And this is one that tends 

to have family connections. Usually if I have one individual in the family that has Stargardt's, usually 

you'll see some other family members. However, I've had a few that have been isolated that or of the 

form that has a gene mutation that they just pop up.  

 If we go on to the next slide here, we will show this is an individual that's in a moderate phase 

of Stargardt's. In fact I had a patient that looked very similar to this a couple months ago that was 

bounced around from four or five different eye doctors, both ophthalmologists and optometrists before 

they settled in on me. And I think the one doctor that referred the patient to me was suspicious that the 

patient may have Stargardt's but was afraid to tell them. Was a patient that was a 35-year-old patient 

that had a traumatic brain injury about three or four years prior and they were attributing his visual 

acuity and visual function drop-off to his traumatic brain injury when it actually was the Stargardt's.  

 So this is the optic nerve. This is the macular area. This macula has a little bit more of a 

hammered appearance but the clinical hallmarks are these yellow spots here that we talk about being 
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flecks, fundus flecks. And they theorize that this is waste material that the mitochondria, the power 

house of the cells leave behind that aren't being processed properly. So those are flecks, sometimes 

called fundus flavimaculatus. That's Stargardt's, but that's what we see. 

 We don't have a cure for Stargardt's, however there are some things that we can do to 

potentially slow down the degenerative process. One is blockage of ultraviolet light. Significant studies 

have shown that the build-up over time of exposure to both ultraviolet UVA and B can speed up the 

aging process of the retina. And then using antioxidant vitamins especially with lutein and omega-3 and 

a new one out now, Zeaxanthin has also been shown to slow down progression.  

 There have been some research, it's done with regard to stem cell injections, artificial retinal 

implants. And there's a researcher in Connecticut utilizing Phospholine Iodide, that's what PI stands for, 

also known as echothiophate eye drops. I've had three patients that have been involved in his treatment 

studies with mixed results. Individuals tend to stabilize or not progress as quickly in these Stargardt's 

reduction of visual acuity with the Phospholine Iodide treatment but they usually still continue to have 

significant visual acuity loss.  

 And again, the retinal pigment epithelial tends to collect those lipofuscin, those yellow drews 

and spots that we were showing on the imager. One of the leading research facilities in the United 

States right now with regard to Stargardt's that tends to be doing most of the activity, tends to be the 

University of Michigan at the Kellogg Eye Institute. 

 Next condition we'll talk about is nystagmus, which is the involuntary oscillating movement of 

the eyes. We can tend to see this associated with a visual acuity reduction or conditions that have a 

reduced visual acuity. Now because these eyes are moving and jumping, a lot of times parents or 

individuals will ask, well do they see things moving around or jumping around? No, the brain 

reprocesses that and things don't look like they're jumping even though the eyes are moving.  

 Most of the movement will be on a side-to-side horizontal movement. However if an individual 
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shows a vertical, an up-and-down nystagmus, that should be a warning sign. Those usually indicate that 

there's something significant going on neurologically. So if an individual has not been cleared 

neurologically, that needs to be done. They need to have a CT scan or an MRI or a, see a neurologist. 

So side-to-side is not so bad. Up-and-down, that's a warning sign. 

 Pendular nystagmus, just like a pendulum of a clock dial, usually is secondary to some visual 

impairment that's affecting both eyes. And that's usually something that it has occurred 18 to 24 months 

of age and before that. That has affected the development of normal fixation reflexes. So if we have a 

scar that develops in the retina, if we have a severe congenital cataract that causes clouding, and that all 

has occurred prior to the age of two, then we'll usually have a situation of nystagmus. If a vision loss 

though, occurs between two and six years of age, we can also have nystagmus occur as well. And 

usually the horizontal movement occurs. 

 Latent nystagmus is a type of nystagmus that we'll see that oscillating, jerky eye movement but 

it's only noted if we cover an eye. So if both eyes are open, we don't see the movement. But if one eye 

is occluded or covered, then we can see it happen. So cover an eye and then the eye goes like this, and 

then we take the cover away and then the eyes do not move. That's not an abnormality and those are 

individuals that usually do not have any reduction in visual acuity.  

 Congenital nystagmus can be the pendular, that's the slow move in back in back or could be a 

jerky variety. Those are the usually the ones that are present at birth. But usually they show up usually 

by the third month of age, if it's not there right at birth. Most of those are hereditary but it can also be 

sporadic and they may not be associated with any other eye disease, with cataracts or with any retinal 

malformations. And most of them we don't have a cause for it.  

 The congenital nystagmus there's almost always horizontal, that side-to-side. These individuals 

can develop a null or nodal point where they can look in a direction or tilt or turn their head to a point 

where the movement slows down. If they do do that, that's actually a good thing because their visual 
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acuity usually sharpens or increases by a line or two. So those individuals should be permitted to do 

that. 

 However, if an individual has a very unusual head tilt or head turn position to achieve that null 

or nodal point, sometimes eye muscle surgery is done to move that spot. So if you have an individual 

that has a head tilt or a head turn like this to get their best visual spot, the null or nodal point, then those 

are cases that we'll tend to consider doing surgery on as opposed to an individual that might just have a 

little turn.  

 Other things that can be done with regard to treatment of trying to slow down the nystagmus is 

prisms can be put into glasses. Sometimes contact lenses both soft or rigid lenses, the theory is the 

feeling in the eye can slow down this movement. Usually visual acuities sharpen by anywhere from 

about one to three lines. I'll tend to use this as a treatment, especially with patients that are 16 or 

approaching 16. And if they may be off one or two lines from a driving visual acuity requirement, we'll 

do that treatment. Sometimes utilizing magnification. Auditory biofeedback has been utilized, where 

you try to control eye movement but it doesn't last. And again, we talked about the surgery aspect.  

 There is a form of congenital nystagmus that can reduce or disappear by the time an individual 

is five or six years of age. And then there's also nystagmus in individuals that do have an underlying 

visual condition, whether it's optic nerve, whether it's a cataract, congenital cataract, or a retinal 

condition that has occurred prior to that two year of age period. Those individuals will have the 

nystagmus will be really fast and then we can see some reduction in it that the amplitude is not as great 

or the frequency's not as great. But usually what we have by the time we reach five to six years of age 

is what we're gonna have. 

 Next condition we'll talk about is optic atrophy. This involves the optic nerve. Atrophy means 

that the nerve tissue dies off. It may be associated with other neurological damage or other diseases or 

disorders. We'll tend to see optic atrophy occur more commonly in kids that have cerebral palsy, 
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individuals that have gone through intraventricular bleeds, a person that may have had anoxia, loss of 

oxygen. A stroke, cerebral vascular accident, more common ones.  

 This usually, if it's one of those cases usually involve both eyes. And the bilateral ones there 

also can be some genetic information, that we can have congenital optic atrophy that has a hereditary 

component. And then there's also a toxic form as well. If the mother was exposed to certain drugs or 

toxic agents during their pregnancy, they can also have optic atrophy that will develop. 

 And as we had talked earlier, depending upon what part of the brain area is involved will give 

us certain visual field loss secondary to that optic atrophy. So if it was up near the front area, as we see 

on the schematic of the eyeball on the right-hand side where number two is, we'd have total loss of 

vision in the right eye. If that's where the insult was, then the whole optic nerve in that area was 

damaged. If the damage or area is further back down where the occipital lobes are, number seven, that's 

the back portion of the brain area, then that would tend to involve just half of our visual field area. Half 

of it would be missing. 

 So let's go to a picture now, and we'll look at some comparisons of what a normal optic nerve 

looks like. Do we have that up? There we go, there we go. This is to show you what a normal color of 

optic nerve looks like that doesn't have optic atrophy. It's this salmony yellow with a little bit of yellow 

coloration here. But the salmony red color, that's a normal-looking optic nerve.  

 The next image we go to is an image of an individual that has optic atrophy. When we have this 

white chalky appearance, that's what we see in optic atrophy. And when we do see that, those, the 

nerve fiber layer has been damaged. They're not working anymore. So we tend to have that yellowish-

pinkish color, normal. White, chalky white, you may hear in reports pallor, p-a-l-l-o-r. That's an 

abnormal optic nerve.  

 Next condition we'll talk about will be Leber's congenital amaurosis, sometimes abbreviated 

LCA. And it has a hereditary predilection, whether it's X-link recessive or autosomal recessive. Those 
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are various chromosomes that may be associated with Leber's congenital amaurosis. Sometimes what 

tends to happen with it, we'll tend to have a retinal degeneration, sometimes called tapetoretinal, where 

the pigmentation is a little abnormal. It looks like salt and pepper mixed together and you shook it 

around. And sometimes initially it can be confused with another condition called retinitis pigmentosa 

because of its appearance.  

 But with Leber's congenital amaurosis, the visual acuities are severely affected. And in severe 

cases of it, we have no vision at all. That's what the NLP stands for. So these are individuals that are 

legally blind or worse. Because of the early onset with it, we tend to have the nystagmus, also 

associated with the severe vision loss. And we'll also tend to have that optic disc pallor or that optic 

atrophy appearance that we were just talking about. The incidence of it runs anywhere from 100 -- one 

out of 50,000 to one out of every 80,000.  

 And if we go on to our imager, we'll take a look at this is the optic nerve. And in this particular 

case, they don't have that pallor appearance or that white chalky appearance. But the retinal pigment, 

this is what we talk about tapetoretinal, it's a little irregular. It doesn't have that pure, smooth, salmon 

color appearance that we've seen on some of the other pictures. Almost looks like it's a beaten metal all 

around here. So that's what we would tend to see. As we go on and talk about another condition called 

retinitis pigmentosa, you'll see there's some similar characteristics here. 

 Now in the beginning stages of Leber's congenital amaurosis, they may not always demonstrate 

the retinal changes right away. They may come later on, and so many times those are cases that we may 

need to refer out for additional electrodiagnostic testing. But we'll usually start to see some functioning 

issues during the first six months of life. Their retinal changes of the retinal atrophy can be isolated just 

in one area or can be overall, which is what we were just showing on the previous image.  

 And there has been some gene therapy associated with regard to this condition done in England. 

And the leading researcher in the United States is Dr. Jean Bennett at Children's Hospital in 
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Philadelphia. They've actually taken three cases here in the United States and utilized gene therapy to 

stabilize two out of three of the cases. Online research can pick up some articles from Dr. Bennett's 

research on this. But still, it's very experimental at this point in time. 

 Next condition that we'll talk about will be optic nerve hypoplasia. This is where the optic nerve 

doesn't fully form. It usually involves just one eye, but in most cases of patients I see it usually involves 

both. But it can involve just one eye. It's not a real common condition. If it involves both, it's usually 

some other things need to be looked at.  

 It usually can be associated with some neurological or endocrine abnormalities that we'll see in 

DeMorsier's syndrome or a condition called septo-optic dysplasia. So the clinical pearl here is that if a 

person does have optic nerve hypoplasia, they have to undergo scans to make sure that the connective 

tissue between the two hemispheres of the brain and the mid-brain area area around the pituitary gland 

are not affected. 

 The visual acuity in individuals that have optic nerve hypoplasia drop-off depends upon how 

much of the nerve tissue has been involved. Or if the connective tissue, the septum pellucidum and 

corpus callosum has been involved. The further back in the brain area of involvement, the more severe 

the visual manifestations can be. So if it's only a partial amount of the optic nerve that's been involved, 

visual acuities can still be pretty good, in that 20/50, 20/70 range. But if almost all of the optic nerve or 

all of it and that connective tissue between the two hemispheres are involved, then we'll tend to have 

the visual acuities will be a lot worse.  

 If we go to the imager, this is an individual that has an optic nerve that's much smaller in size 

and it's not fully formed. As we were showing before in some of the other pictures, you saw a well-

defined image of around the cup-disc area. We don't have any cup-to-disc differential here. And so 

that's an individual that has advanced optic nerve hypoplasia. Whether it is septo-optic dysplasia or 

DeMorsier's, we don't know that until we've had a image done, a CT or an MRI done of the brain area. 
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 Next condition that we'll talk about will be ptosis. Sometimes people pronounce it p-tosis, but 

the p is silent. It's ptosis. And it's a drooping of an eyelid. That's exactly what it is, a drooping of an 

eyelid. It can be hereditary, but it can also be secondary to trauma at birth, especially if forceps were 

used or if there's an absence or a defect in development of the muscle that tends to lift the eyelid up 

called the levator muscle.  

 Most commonly, it can be involving just one eye or both eyes together. Most cases it's just one. 

Surgery can be done to lift the eyelid up, but the surgery age aspect if we can, we want to try to wait 

until the individual's facial features and some of the growth patterns with regard to the eyelids are 

completed. So unless it's an extreme amount that would impact upon vision, usually oculoplastic 

surgeons like to wait until they're about four to five years of age. However, we need to see though if 

this eyelid is drooping down like a curtain and covering over a big part of the eyelid. And we can go on 

to the imager and I'll show you. 

 If we look at this young man here and we look to see how much the eyelid is drooped down 

over the eyeball itself. See, here we have the pupil and we're seeing through. But when it gets down 

this low or lower, then those individuals can have some significant visual functioning issues. This 

would almost be like a patch going over the eye and the eye doesn't develop. So this is a case where an 

oculoplastic surgeon is gonna look at doing surgery.  

 Now one of the other things we need to keep in mind with regard to these cases of ptosis, 

sometimes it will vary through the day. They may be fairly normal eyelid position in the morning, but 

then as the day goes on, this further reduces. So we look at what visual acuities or visual functioning 

between the two and the position to determine whether surgery will be done. There's also a secondary 

form that can occur too that I've seen in patients that have a dermoid cyst, a collection of thickening of 

tissue over on this side that will cause part of the eyelid to swell that will cause a ptosis. So once 

they've removed the dermoid cyst, then the eyelid position goes back up.  
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 If we go on to our next slide, the ptosis may have other associated ocular conditions, which is 

what I was alluding to with the dermoid cyst. We can also see an artificial form of eyelid drooping or 

ptosis associated with any eyelid swelling, like that we'll sometimes see in individuals that may have 

severe cases of allergies. But in about ten percent of individuals that have a ptosis, especially if it's in 

the same eye or involves both eyes with children, it will be some other family members will have that 

as well. So always make sure you look at the parents too because they may have the same problem.  

 There's a different kind of ptosis here that we're going to talk about that has to do with regard to 

the fifth cranial nerve that feeds the eyelid and a few other structures on the face area. And that is 

called a Marcus Gunn Jaw-wink syndrome. If we go to our next image, we have a young man here that 

has Marcus Gunn Jaw-wink Syndrome. You will see in the top image here that he has a ptosis 

involving his right eye.  

 But then when we came down here, the eyelid position between the left eye and the right eye 

are at the same spot. No surgery was done in this case. So what happened here? Why do we have a 

ptosis here and now we don't and he didn't have any surgery? Look at his mouth. Mouth moved. We'll 

also get the same thing if a baby comes in for a consult and they're sucking on a bottle.  

 It's called Marcus Gunn Jaw-wink Syndrome so when they move their jaw, their eyelid goes 

back up into position. And they theorize how this forms is that the innervation, where the wires or the 

nerves run to the optic nerve -- not to the optic nerve, to the eyelid didn't move or weren't wired in the 

right position. So it was a mis-wiring here that causes this to occur. So it's more of a cosmetic issue. 

There's usually no surgery associated with this. Visual functioning is normal.  

 So they have this little droopy eyelid and then when they move their jaw, if they eat or suck on 

something or move their jaw, then their eyelid goes back up again. But in most cases, this is not a 

surgery case. I have three patients, I have one young lady. She's 31 years old and I first identified that 

when she was three-and-a-half. So she's always a test for my interns. But it's Marcus Gunn Jaw-wink 
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Syndrome. No visual consequences, but it's just a mis-wiring of the fifth cranial nerve.  

 We have another type of unusual ptosis that's associated with regard to a nerve situation 

involving the sixth cranial nerve and it's called Duane's Retraction Syndrome. It's congenital from birth, 

just like the Marcus Gunn Jaw-wink. Most of the time it involves just one eye, but it can involve both. 

It is uncommon but it's not rare. And it tends to involve more the left eye which all my cases of Duane's 

Retraction Syndrome have been left eye cases. And the literature shows that it's more frequent in girls 

than in boys. I find I have a equal amount in both.  

 What happens in this is the sixth cranial nerve, when the, there's a defect in the abduction of one 

eye when the eye moves in an outward position, the eyelid widens. That's the palpebral fissure is that 

space between the two eyelids. And then when eye turns in or adducts, then it retracts back in the actual 

globe. It looks like the globe recesses back in. It's a stable condition, in most cases does not need any 

treatment.  

 And we'll go on to an imager now and I'll show you a young man that has this Duane's 

Retraction Syndrome. Remember we talked about that involves with regard to when we're in adduction, 

moving inward, this is a normal opening, that palpebral fissure. And when this individual looks straight 

ahead, this eye and this eye look identical. But when we look to the right or look in with this eye, this 

eyeball actually retracts back into the orbit area. Again, looks funny, looks different, but doesn't have 

any visual functioning issues. 

 Okay so we'll go on to our next condition called retinal detachment. The retina is the inner 

lining of the eye. It's ten layers thick. What tends to happen with regard to retinal detachment is it's a 

separation of that multilayered inner lining. And it can be caused by several different things.  

 If an individual has diabetes that's advanced and there's a lot of fibrous tissue that tends to tug 

and pull on the retina, a retinal detachment can occur. It can also be seen in degenerative myopia. 

People that have severe cases of nearsightedness, where the eyeball is actually elongated and stretched, 
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then the retinal tissue can develop thin spots. Those are individuals that are at risk for developing a 

retinal detachment. If an individual has had a severe blow to the head or eye area, the retina can have 

hole or a break in it that fluid can seep in and the retinal tissue can peel off and get a retinal 

detachment.  

 Kiddos that have a condition of retinopathy of prematurity, even if they've undergone retinal 

treatment, laser treatment for that retinopathy of prematurity are at risk for having a retinal detachment 

later on. And there are certain family hereditary retinal conditions that also make an individual at risk 

for retinal detachment. 

 The symptoms that a person goes through that is undergoing a retinal detachment, some cases 

there may be no symptoms at all, especially if it happens in an eye that's not a dominant eye or an eye 

that's already been visually compromised. But the more common signs that a person will notice is it'll 

look like that there's flashing lights like a light bulb going off and on or a flashlight going off and on 

when there really isn't. Sometimes it'll look like an arc of lightning when there really isn't lightning 

struck.  

 There can have spots. As the retina detaches it will release some pigment or release blood cells 

if it happens to rip off one of the blood vessels. And they'll float in the jelly part of the eye, the 

vitreous. And when it creates a shadow in the back of the eye, we see these spots. In some cases but 

rarely, a sharp stabbing pain can be noticed as well. It feels like a piercing or like a pin-like sharp pain. 

But I have to be honest with you, in all the years I've seen patients, that's not the hallmark symptom 

that a patient comes in with with retinal detachments. They're usually the flashing lights and the spots 

or floaters.  

 If the retinal detachment is fairly large, we can actually have visual field loss. I've had patients 

that have said, I can't see my hand moving up here. And then if the macula, the sweet spot of the retina, 

that bull's-eye center spot has been lifted off as well, then visual acuity can drop-off, can occur. But if 
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it's more on the side, the peripheral retinal tissue that's been involved, there's usually no reduction in 

visual acuity.  

 And let's go over to the imager now so I can show you a retinal detachment. This area of the 

retina, we see the blood vessels here. This is nice, not distorted, that uniform color, excuse me. 

Uniform color and uniform appearance here. And then now we see this white area down here that's sort 

of blurred. It looks like it's out of focus but it's really not. This is the retina that all ten layers have lifted 

off of this and it's pushing out towards us. If you were looking through with a biomicroscope, this 

bottom section here looks like it's coming right out at us. It has that three-dimensional appearance.  

 And with it being this whitish color, that tells us that this retina has been detached for a fair 

amount of time. The longer that the retina has been detached from the rest of the retinal tissue, the 

lesser the prognosis of getting visual recovery. So these are things that we like to get to the retinal 

surgeon within a 24 to 48 hour period of time of noting. So we get this reattached, get the blood supply 

going so we can have recovery. 

 Now when we have a large detachment like this, this is considered large, encompassing about a 

third of the inferior or lower part of the retina. Then those are cases that need a little bit more surgery 

than just using a laser to try to seal off the hole that caused this to occur. And just to prepare those of 

you that are a little squeamish, this next slide might be one of those.  

 And this is scleral buckle procedure where actually they take a silicone band and they wrap 

around the outside part of the eye, the scleras, the white part. Think of this as a reinforcement, like 

you're putting a patch on a inner tube of a tire. And what they do is they wrap this around to reinforce 

the retina of where it detached and then they inject in either silicone gel or gas to push the retina back 

on. So this does compress the retina. It will cause sometimes that irregular astigmatism that we had 

talked about earlier, when the retina is distorted. And it will also change the individual's prescription in 

their glasses when they've undergone that. 
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 More recently though, it's interesting. Vitreoretinal surgeons are mixed. Some will go ahead and 

put this reinforcement in and then there are other ones that are just putting the gas or gel in to see if that 

will hold the retina back in place. So there's less amount of vitreoretinal surgeons now doing this, 

especially the newer ones that have done their fellowship training I'd say within the last ten years. 

They're getting away more of the scleral buckles because you can sometimes have inflammatory 

processes occur. So some cases they'll do a buckle right off the bat and other times they will wait and 

see if the retina reattach -- re-detaches.  

 Okay so we'll go back to the slides here again. The retinal treatment for the retinal detachment. 

If it's a small area, it can be done by laser or cryosurgery which is a freezing probe. If it's an area that's 

more out to the side of the retina that they can get to, then this is the preferred treatment. However if it's 

a large, encompassing a third or more of the retina, utilizing a scleral buckle and/or injecting the gas or 

oil bubble is needed to push the retina back on. 

 And if we go on to the next image, this is an individual that has undergone both a scleral buckle 

procedure which you can't see 'cause that's the outside part, but they've also had some laser that's been 

done. And this is scar tissue on the side, on the periphery of what's been left over. Now we'll have dark 

areas here, pigmentation that sort of creates like a fence, a boundary to hold this in place. And that's 

just a normal reaction that occurs when a laser or a freezing probe is used, it stimulates pigment to 

grow in that area.  

 And it's the actual pigmentation that lays down that sort of acts like superglue to seal off that 

area. The optic nerve is here. The macular area is here. So as you see, this is an individual that the 

major functioning area of the eye, the retina, is still intact. So this is an individual that has pretty good 

visual acuity. They should be in the ranges of 20/20 to 20/30 vision because this has all been out in the 

side, in the periphery. And we have a video that talks about some retinal surgeries as well. 
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[VIDEO BEGINS] 

MALE: Laser therapy is a quick and painless procedure to repair certain types of retinal tears. First, a 

topical anesthetic is applied to the eye. Following the anesthetic, a laser beam is directed into the eye 

creating a series of tiny spots that seal the area around the tear.  

[VIDEO ENDS] 

 

DR. MARLA MOON: And as you can see from that particular video, that's a very simple hole and 

that's the stage that we like to get these in. If fluid seeps into that hole, then the whole retina can detach. 

So if it's a little hole like that, then that's much easier for the retinal surgeon to just focus a laser beam 

on and seal off that area.  

 This is a patient that has undergone several areas of treatment with regard to a laser. If we go up 

to the imager, there we go. This is the optic nerve. And this is an area that has had some tears in it. And 

it's been a while since they had treatment because you see these black areas here, that's pigmentation. 

The longer the period of time has been between the treatments, the darker the pigmentation will be. 

And as I had said before, the laser stimulates pigmentation growth area, that creates a sealing or like a 

super glue process. And this is another area that was at risk for tearing, and so they did a little laser 

treatment down there as well. 

 And another video that we have that goes over some other treatments for retinal detachment.  

 

[VIDEO BEGINS] 

MALE: Cryotherapy is a relatively quick and painless procedure for repairing certain types of retinal 

tears. First, a topical anesthetic is applied to the eye, following the anesthetic, a freezing probe is placed 

on the outside of the eye next to the tear. The application of the freezing probe bonds the tissue 

together, sealing the retinal tear.  
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[VIDEO ENDS] 

 

DR. MARLA MOON: The cryotherapy procedure which is what you just saw only tends to be used if 

the hole is way, way out in the side and they can move the eyeball around to get to it. The majority of 

holes are treated with the laser treatment, which was the first one that we saw. 

 We're going to go on to another retinal condition now, called retinitis pigmentosa. It is a 

hereditary condition, there's several different forms of the transmission of the retinitis pigmentosa, with 

the various chromosomes, the autosomal recessive and autosomal dominant. And we also have X-

linked recessive. It's a degenerative condition of the retinal pigment epithelial layer, that's what RPE 

stands for. It's one of the inner middle layers of the retina, of that lasagna. And the incidence is about 

one out of every four to five thousand in a population. The hallmark with regard to retinitis pigmentosa 

is night-blindness. This is the first symptom that is seen, we can see this five years before we would see 

the changes with regard to the retina. And when I talk about night-blindness, it's not the casual things 

that we tend to notice as we get older, just, oh my night vision isn't as good as it used to be, or driving 

is a little bit more challenging for me at night. No, these are individuals that, when we have dim 

illumination areas or they go into a room that's been darkened or outside at night, it literally looks like 

they walked into a coalmine or into a cave. These are also patients that have a slowness in adjustment 

to lighting conditions, when they go from inside to outside, outside to inside, it may take them 

anywhere from 20 to 30 minutes to make lighting adjustment that it takes us just a minute or two or 

less. Gradually what happens is visual field loss tends to occur. It's almost like a doughnut visual field, 

that they'll tend to see through the hole of the donut, they can see way out in the side of the doughnut, 

but the middle, the mid-peripheral in between is missing. Sometimes called a ring scotoma. What 

happens with regard to these individuals in a mobility standpoint is you can be walking up beside them 

and they see you, and then when you go into that ring area that's lost, they get a little disoriented and 



47 
 

then when you pop back into their vision in the center part, they're -- they have been startled. And like I 

said, the symptoms of the night-blindness, the slowness to adjust to changes in the lighting conditions, 

can pop up as many times as five years before we actually see retinal signs. So if we have an individual 

that's not showing the characteristic pigmentory changes in the retina, but yet we're having these 

significant symptoms of the night-blindness and the changes being slower to adapt to lighting 

conditions, these are patients that we'll send out for electro-diagnostic testing to get a 

electroretinalgram and a dark adoptometry, which will give us a print-out like a EKG for 

electrocardiogram, that will be hallmark for retinitis pigmentosa.  

 The next slide, we can also see a triad of some other things associated with retinitis pigmentosa 

besides just the pigmentary changes in the retina, which I'll show you in a minute. These are also 

hallmark to have a special type of cataract called posterior subcapsular cataract, that's what the PSC 

stands for. And it's the back surface of the lens that tends to get a cloudy spot in it. And that tends to 

affect their center vision, they tend to have a reduction in contrast, and they tend to be a little bit more 

glare-sensitive to things. We can also see retinitis pigmentosa associated with some syndromes, Usher 

syndrome, where we have a hearing dysfunction in addition to having the visual consequences and also 

Laurence-Moon-Biedl syndrome, are two of the more common ones. 

 There were some studies that were done by the National Institutes of Health National Eye 

Institute, that showed that high therapeutic doses of vitamin A, 5,000 units, would slow down in fact, 

actually bought them another three to five years of visual functioning, with people that have retinitis 

pigmentosa. However, the therapeutic doses of 5,000 or higher tends to cause some issues with regard 

to liver functioning. So the rule that they have is that if individuals are going to go in vitamin A 

therapy, they need to have baseline liver enzymes done, which is a blood test, and then they have to be 

done annually. 

 There's a recent information that had come out after the initial study was done by the National 
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Institutes of Health that showed that if individuals went higher in their treatments than the 5,000 units, 

went to 25,000 units, it can increase their chances for lung cancer development. So this is a very 

questionable treatment in individuals that are at risk for lung cancer development, like smokers or 

individuals that had stopped smoking even zero years before, so those patients have to be monitored 

very closely.  

 When people have retinitis pigmentosa, because the -- it's more of the side or peripheral retinal 

condition area that tends to be involved, and the macular area, the sweet spot is the last area to be 

involved, usually color vision is intact with those individuals. As I had said before, glare and contrast 

issues are present and when we had talked about achromatopsia, we talked about the corning lenses, 

this is another treatment that works very nicely with the corning lenses, especially with the 

photosensitive property, where it gets darker and lighter. So it speeds up that adaptation process for 

individuals that have RP, when they use corning lenses. These are individuals because the lens tissue 

tends to be compromised and the beginning stages of cataract development occur at a much earlier 

stage, these are individuals that the lens tissue isn't as flexible, two muscles on side of each of the lens 

flexes the lens to zoom in on what we're trying to read. That focusing mechanism tends to go through a 

normal aging process with us, that we don't start to noticing near issues until usually around 40 or 45. 

However, people that have retinitis pigmentosa, it's not uncommon for them to go through those near 

vision issues of difficulties on focusing, sometime between 25 and 30 years of age. So it's not 

uncommon for those patients to necessitate a reading prescription and/or bifocals at a much earlier age 

than the general population.  

 Other than that focusing mechanism up close, these are individuals that don't necessarily have 

associated with them, a specific refractive problem, like, they're not at high risk for developing or 

having astigmatism or near-sightedness or far-sightedness. 

 And if we go onto the imager now, I'll show you a case of an individual that does have retinitis 
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pigmentosa. This is the optic nerve, and we have these pigment clumps here in the mid-periphery. We 

don't see the macule in this shot, it's way down here. But it looks like a chicken that walked through ink 

and then the chicken claws walked along the back of the retina. And that's a characteristic sign that 

we'll see in the more classic forms of retinitis pigmentosa. They can take on a little bit of variety of 

formation with regard to this, this is the more common classic form of retinitis pigmentosa. And when 

we have those pigmented areas that are involved, they also correspond to the same areas that will have 

visual field loss. 

 If we go on to the next imager, next image please, thank you. This is an optic nerve that's now 

starting to go through a little bit of a waxy appearance, a little bit of a pallor, this is a person that has a 

little bit more advanced retinitis pigmentosa. As you'll see, it doesn't have some of the classic more 

dense pigmentation that we had on the other case, but again, this is a form of retinitis pigmentosa. We 

have some of the clumping, and we also see that some of the blood vessels running through here are not 

as bold and red as we see here. That area's not getting the blood flow and it tends to atrophy away, and 

that affects then our visual field function.  

 We'll also see over here, that we have some scattered pigment clumping as well. So that's an 

area that the retinal atrophy is beginning to occur. And then if we go on to the next slide, this is again 

the corning lens is showing the difference that they can make in contrast and reducing glare for these 

individuals that have retinitis pigmentosa. I'd say probably 75 to 80% of my patients that have retinitis 

pigmentosa do respond positively to the corning lenses.  

 And these are the variety of the corning lenses, the five different ones that they do have. They 

do have that photosensitive property that they get darker and lighter. They're still being billed as 

corning medical optical lens, but the company's actually been bought off from the corning company, 

and it's a company in New York called Winchester Optical Company that now actually owns the patent 

and does the manufacturing of the corning lenses. But it's still billed as corning lenses.  
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 We'll talk about the next eye condition, called retinoblastoma. Anytime we have -oma at the 

end, it's a tumor, and it's a tumor that involves the retina. And it's not only a sight-threatening tumor, 

but it can be a life-threatening tumor, it's a congenital tumor that's malignant. The incidence of it 

occurring is anywhere from about one to 4,000 to one out of every 20,000 kids. The majority of them 

are seen pretty early one, prior to the age of three, but there are some isolated cases that we can see at 

five or six years of age. If a child has gone through seven years of life and have not developed 

retinoblastoma, they're probably not going to. There's a hereditary tendency with regard to this. They 

are bilateral, it can affect both eyes in about 25% of cases, the majority of them are just involving one 

eye. Not all of them have a hereditary predilection, most don't, but if there is a family history of 

retinoblastoma, these kids need to be watched and monitored every six months for retinal checks from 

the time they're born through seven years of age.  

 A lot of these cases can be sporadic, just pop out for no reason at all. Not all of them are genetic 

in origin. But when they do show, the hereditary aspect, it usually follows an autosomal dominant 

transmission. 60% of those with the disease have a family history. So again, like I said, the protocol is 

every six months, they have retinal checks until they're seven years of age. Now it used to be the 

treatment with regard to these cases was to just take out the eye, enucleate the eye, remove it. Because 

of the predilection of the seeding for the cells to go through and metastasize and spread to other parts of 

the body. But the newest treatments aspect are to do radio-isotopic implants, where they take a 

radioactive material in a plaque, in a metal plaque, and they sew it to the back part of the eye, on the 

sclera, that protective outside coat that corresponds to the area of where the tumor is. And then they 

leave it there for a period of time and it radiates that area. And it kills those cells and leaves the healthy 

retina alone. The leading facility that does retinoblastoma and eye tumor treatments is Wills Eye 

Hospital in Philadelphia, Dr. Jerry Shields and Dr. Carol Shields, they're world renown experts, they've 

written all the standard textbooks that are utilized with regard to treatment in this. Individuals that have 
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retinoblastoma and individuals that have undergone retinal treatment for it, do have a significant 

amount of light sensitivity, photophobia, glare. Visual acuity reductions can occur, depending upon the 

amount of retina that needed to be treated and where the location of the treatment was. Basically what 

scar tissue was left behind. And usually because the radioactive material not only kills off the retinal 

cells, but it creates a chemical change in the lens tissue of the eye, that the lens will begin to cloud and 

you get a cataract. Same thing can happen too with the lens when a person's undergone any retinal 

treatments as well, either a laser, a cryo, or full-blown retinal detachment surgery.  

 And if we go to our imager, this is a young man that has a condition called retinoblastoma, as 

we see right here. The pupil here is nice and black but we look at this pupil and we see a white spot 

here. And if there's anything that makes my heart jump right into my stomach, it's this case. I've, 

fortunately or unfortunately, have had five of these during my tenure on board of examining kiddos, 

and like I said, this is not only a sight-threatening but a life-threatening condition. If we wait to the 

point that we see it like this on a picture, this is a pretty advanced case. There's some new philosophies 

that these kiddos should be screened at six to two months of age, and again between eight, 36 months 

of age, even if you don't have a family history to look for this. 

 The easiest way to pick it up early is through a dilated retinal exam, where we put drops in the 

eyes and take a look with a bio-microscope that goes on our head with special magnifying lenses. 

When it gets to the point that the pediatrician or family practitioner picks it up like this or it's picked up 

in photos, that's a more advanced case. 

 And if we go on to our next image, this is the actual cells, the retinoblastoma tumor cells in the 

retina that are actually growing out into the vitreous, the jelly part of the eye. And this is real advanced 

case. This is a case that probably is not going to respond to radio-isotopic implants, 'cause they're 

seeded in so many areas. So that's a case that they're probably going to have to enucleate. Probably my 

worst situation with regard to retinoblastoma was, I was doing my residency in Philadelphia and I had a 
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little boy that was brought in and he was about three, four years of age, and the pediatrician saw a white 

pupil. And he came into the clinic and we examined him, and he had retinoblastoma. And the dad was 

sitting there waiting with the younger brother that was about 8 months of age, and I said to the dad, let's 

take him back and examine him as well, because as we had noted in the information that I provided, 

that it can run in the families. It was probably the worst piece of news that I had to give to that father, 

was to tell him that his 8 month old had it too. But we were able to see it long before it showed up as 

the pupil, 'cause we could dilate and take a look at the retina, so his prognosis was much better than his 

older brother's.  

 All right, we'll go onto the next retinal condition, which is retinopathy of prematurity. 

Sometimes abbreviated ROP. Old terminology was RLF, which you may still see in textbooks, 

retrolental fibroplasia's what that stand for. And it's usually associated with an excessive amount of 

oxygen being used in newborns, due to a prematurity. The lungs aren't developed fully in premature 

births, and so they need to be put on oxygen, the eye gets used to having that higher level of oxygen, 

and then when it's weaned off, then that eye wants more oxygen back. So what tends to happen is, 

blood vessels tend to grow in to provide more oxygen through the blood and then scar tissue, fibrous 

tissue tends to grow along with those blood vessels that tend to tug and pull on the retina. However, 

one of the things we don't know is exactly what level of oxygen is safe in these conditions. The greater 

risk for individuals to have retinopathy of prematurity are usually when kiddos are about two and half 

to two and three quarter pounds or less. And if they're born three weeks gestation. Usually the smaller 

the baby, the younger the baby, the smaller the birth weight, the more likely they are to develop 

retinopathy of prematurity. My smallest surviving patient that has retinopathy of prematurity, she was 

just little over a pound in birth. What tends to happen as we were talking about before in retinopathy of 

prematurity, we have this increased blood vessel growth because the eye wants more oxygen and so 

oxygen passes through the blood, through the blood vessels, and then it creates this scar tissue, this 
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fibrous sticky tissue that tends to pull away and detach the retina.  

 Treatment of retinopathy of prematurity depends upon what stage it's in, depending upon what 

grading standard is used, zero means there's no retinopathy of prematurity, and then four to five, 

dependent upon the grading stage, means the whole retina has been detached. Usually cryo or laser 

treatments are the first treatment, if that does not work, then standard retinal detachment surgery is 

next. But the majority of this cases are usually able to be handled with laser or cryotherapy.  

 Since the treatments with regard to these cases have gone on, the reduction of visual acuity 

because they usually will just treat the side, the peripheral area, the center area, the macular area is 

usually undisturbed, and so visual acuities are usually pretty good. Now if we have secondary retinal 

detachments that the retina did not take in treatment with normal cryo or laser treatments, then we can 

have more significant visual involvement. These are cases too because of the eye tending to be 

stretched, the retina being stretched, the eyeball tends to elongate and they have a large amount of near-

sightedness. Depending upon the location and the amount of scarring or retinal detachment, we can 

also have significant visual field involvement, and even possible blindness if the macular area is lifted 

off as well. But usually these treatments, they try to confine to just the side, the peripheral area, and 

then their compensation, the adaptation with that visual field status is usually pretty good. 

 Because the macular area in most cases is not involved, the color perception is usually intact. 

The visual field loss, as I had said before, depends upon the location of the treatment, and how much 

treatment was done, and again, as we had noted before, any type of retinal surgery that goes on, 

chemical changes can occur to the lens that can cause some clouding later on. We are now beginning to 

see in these cases that there's an increase over the general population of the potential for development 

of open-angle glaucoma. We don't know exactly why, but we are beginning to see that a higher than 

average risk for glaucoma development is occurring in these ROP cases. And it may be when they're in 

their 20s or 30s. This is a staging chart that goes through the various stages of retinopathy of 
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prematurity, we're looking at the side, the peripheral retina, if we look at the upper right hand corner of 

this slide, you'll see what stage one looks like. There's just a couple new blood vessels that have grown 

in, but nothing significant, so stage one, they'll just watch and monitor. We go down to the next one, on 

the lower right hand part of the slide, and it's stage two. You see we have more new blood vessels 

growing in there, and that's the beginning of the time that they will start to begin to think about 

treatment. If it starts to encroach more towards the center part and not be way out in the periphery, or 

go to a stage two plus, then that's when they'll begin to start thinking about treatment. Sometimes cases 

can go to a stage two and they can regress on their own and go back to a stage one. Those are ones that 

they will not treat. If they get to a stage three, like at the bottom, you'll see there's a lot of blood vessels 

that are coalescing together, those tend to be neovascular vessels, they also tend to be at greater risk for 

leaking and hemorrhaging. That's definitely a treatment zone. We don't want them to get to a stage 

four, as you see, the white stuff, that's fibrous tissue that tends to tug and pull, you also see a collection 

of red area that's above that fibrous tissue that's hemorrhaging. And then if we get to stage five, that's 

when the retina has detached. So with the treatment modes and the protocol that's in neonatal care 

centers, these patients are followed very closely during the first six months of life. And so these cases 

shouldn't go beyond a stage two, without having treatment. But that's the criteria that they go on, so if 

you look at reports and they say that retinopathy of prematurity stage one, stage two, stage three, this 

gives you an idea of what they're talking about and what that designation means.  

 We'll go to our next slide, and we will see if we go up to the imager, this is an individual that 

has a stage four retinopathy of prematurity. We don't see these very much anymore of kiddos that were 

born after 987. 987 is when the National Institutes of Health National Eye Institute did the big RP 

treatment study. University of Pittsburgh was one of the -- Children's Hospital in Pittsburgh was one of 

the five centers that was involved in this, but we just tend to see this now in patients that born after that 

'87. But this is the optic nerve, and what happens is, because there's blood vessels in here, some of 
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these blood vessels will grow along with fibrous tissue, and pull along and cover over the macular area. 

This is what we call optic nerve head dragging. And this person has very, very poor vision. Their visual 

acuities are about light perception or 20,000. So we don't want this to happen, we don't want this to go 

to stage four, so very rarely do we see this anymore in this kiddos that are now being born since 987. 

So 987 was really the time period where things began to change. Pre-987, it was not uncommon for 

patients to actually have total vision loss in both eyes if they had retinal detachments. And when they 

would go in and try to reattach their retina, the retina was like Swiss cheese, it would break apart and 

just didn't hold. One of my staff members actually was one of the test babies in this process, they would 

treat one eye and then they would use the other eye as a control eye. So the eye that she had treated, she 

does have residual vision in that eye. 

 Let's go on to our next condition, which is strabismus. Strabismus is a fancy word for an eye-

turn. And eye-turns can be an inward turn, where they would tend to cross, that's esotropia. Tropia's 

another word for turn as well. The eye deviates in an outward position, it's called exotropia. If the eye 

turns upward, it's hyper. And if it goes downward, it's hypotropia.  

You can also have a combination, and you can have an eso with a hyper component. About a quarter of 

these will onset prior to six months of age, the incidence in the general population is only about  to four 

percent. They can be hereditary, which is a very common problem with this, or we can have some other 

issues involved that can cause this to occur, especially if there's been trauma to the eye, either during 

birth or something afterwards had occurred. 

 When a person has an eye-turn, where the eye deviates out of position, they have the potential 

of seeing two images, which is called diplopia or double-vision. Because the two eyes aren't working 

together, depth perception's going to be off, they may see two sets of steps, if that occurs for any long 

period of time, then we can have amblyopia, or a lazy eye, set in if one eye is turned most of the time. 

And then that's confusing for the brain to have to process two pieces of information at one time, so the 
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brain will start to ignore or suppress vision in one eye. Conversely, eye-hand coordination and fine 

motor development is going to be delayed in these cases as well. You go to reach out for something, 

and you pass point or miss point because you see two images. You don't know which one's the real one, 

and which one's the fake one. There's also a type of eye-turn called accommodative esotropia, where 

the focusing muscle isn't working properly, which causes the eye to turn inward. And we'll talk about 

that in a little bit more detail as we go on. And we'll also review treatment options for this as well. 

 

[VIDEO BEGINS] 

MALE: Strabismus is the term used to describe misaligned eyes. There are many types of strabismus. 

If the eyes are crossed, it is called esotropia. If the eyes turn outward, it is called exotropia. In some 

cases, one eye can turn higher than the other. The higher eye is diagnosed with hypertropia, while the 

lower eye is diagnosed with hypotropia. The condition may be intermittent, constant, or it can alternate 

between the eyes. Cases of strabismus can vary from mild to severe, based on the amount of deviation 

between the eyes. 

 Strabismus affects adults and children in different ways. Symptoms of strabismus in children 

are typically mild. Parents may notice that children tilt their head to one side to compensate, or close 

and cover the deviating eye. Symptoms of strabismus in adults may be more severe. Patients with this 

condition lose their binocular vision, which can cause double-vision. And loss of depth perception. As 

a result, patients may suffer from headaches or eye-strain.   

[VIDEO ENDS] 

 

DR. MARLA MOON: If we go to the video -- the imager, this is a young lady that has an eye-turn, 

strabismus, involving her left eye. You can see that the eye is turned in. The little image that we have 

bouncing off the light image, bouncing off of the cornea, is not in the same position. This one is further 
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out and this one is centered. So this individual has a eso-inward-tropia. Now this one has a very 

interesting type of treatment that we'll use with patching. Because if the eye has been turned in, we'll go 

up to the next image please, when we have a situation where one eye is turned in and it's turned in the 

majority of the time, then the brain can start to suppress vision or ignore vision because it doesn't like 

the double-vision. So when the visual acuity starts to drop off, the treatment is to put a patch over the 

better-seeing eye, to strengthen the other eye. That's one method of treatment. Another type of 

treatment can be utilizing some eye drops, a penalization technique, if an individual does not respond to 

patching, there's not cooperative with patching, sometimes glasses can be utilized, sometimes prisms 

can be utilized to realign the eye. But if the eye's turned about 80% or more of the time, and the eye-

turn is a very large turn, and when we talk about measurement, we'll talk about prism diopters or how 

many degrees out of alignment it is. So if it's turned 25 prism diopters or more, those are cases that 

we'd begin to start thinking surgical intervention. This is a case that we're going to talk about, the 

accommodative esotropia that we mentioned, these are individuals that have a problem with their 

focusing muscles, accommodation is a fancy word for focusing. So if we go to that image, we will see 

that this young lady has an inward and a little bit upward turn of her right eye, so this is an esotropia 

with a hyper deviation. And I'm going to show you another image of her that she has not had any eye 

surgery, okay, so we have the upward and inward turn, and now she's wearing glasses and this eye is in 

perfect alignment. We won't look at the style of the glasses. So this is an inward turn upward deviation, 

no surgery, and her eyes are in alignment. And you go, hmm, how'd that happen. What happens is this 

young lady's very far-sighted. Especially in that right eye. She has a hyperopia. And so happens is, 

when she goes to look at things up close, her eyes have to over focus to keep things clear. And when 

the eyes over focus the eyes tend to over converge, or turn inward. So if we put glasses on to 

compensate for the far-sightedness and helped the focusing muscle from over working, it keeps the 

eyes in alignment. 
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 The most common time for accommodative esotropia to pop up is usually between eight and 36 

months of age. Rare forms will still pop up about four, five years of age, but the majority of them, 80% 

of them, occur between eight, 36 months of age. This is a type of eye-turn that if we can catch early and 

catch during that time period, and get them into glasses, they usually do not necessitate any surgical 

intervention. But if they don't cooperate with regard to wearing the eyeglasses, then usually the vision 

will drop off, the eye alignment does not occur, and then we sometimes need surgical intervention. 

 But the hallmark with regard to this and the take-home of this is, these are kids that, if we pick 

them up between eight and 36 months of age, that's usually all they need, is just the eye glasses. And 

many of them will actually grow out of this by the time they're eight to ten years of age or before the 

teen years, many times they don't necessitate wearing glasses, dependent upon how fast their eye grew. 

We can see early signs of potential development of this as early is in that six to eight month of age, 

show the importance of that early eye examination during those infant years, that first year of life, we 

can pick up risk factors for this. 

 We're going to go on to another eye condition called convergence insufficiency. This is also a 

type of eye-turn situation that the eye doesn't look like it's turned but it's not working as well in teaming 

together during near activities. This is what's called a binocular vision, which is both eyes. They have 

difficulty during near tasks. Most common time for us to see convergence insufficiency is to pop up 

between second and fifth grade and it's because at that point in time, there's several things that occur. 

One is we're switching over from learning to read to reading to learn, another that occurs is print size 

begins to change at that point in time, tends to get smaller. We also tend to see print crowding more, 

and we also tend to have an increased volume of near activities that need to occur during those grades. 

So when the muscles start to go through some more demands, the muscle control starts to fatigue and 

we'll tend to see convergence insufficiency pop up. 

 Adult onset of this can occur as well too. This can happen in individuals that have had an 
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underlying condition of this, but their muscles still had the tone to be able to work together, and when 

they went into necessitating reading glasses or a bifocal, a prismatic effect occurred that caused their 

eye muscles to have to work harder to keep an alignment at near. And then they'd become 

symptomatic. There are family tendencies to this, the majority of these cases, there is somebody else in 

the family that has a convergence insufficiency or a tendency for it. You may have mild, moderate, or 

severe cases of this. So the mild may not really show up with regard to functioning issues or symptoms, 

but there's somebody in the family that may have a moderate or severe case that would become 

symptomatic. It's estimated that between 20 and 25% of children that are manifesting reading 

difficulties have this condition. And when you take care of this condition, many times the reading 

performance does increase. 

 We're going to take a look at this particular slide that further illustrates the eye teaming, when 

we are reading or we're looking at a book or paper, our eyes are supposed to come into alignment 

together at that plane of information. And so when that occurs, then when we're reading a sentence, it's 

going to look like, the dog chased the cat. And everything's going to be clear and all the letters are 

going to be -- look like they're formed properly. However, if our eyes aren't teaming together, that's 

how the same image will look. It'll look almost like it's doubled, or distorted. And this situation can 

come and go, an individual may start out with reading, that things are fine, and as they continue on and 

the muscle begins to fatigue, then their performance can reduce. They can talked about tired eyes, they 

can talk about double-vision, they can talk about that they tend to make silly errors or avoid what 

they're reading.  

 There was a study done at Children's Eye Center at the University of San Diego where they 

were looking at kids that had diagnoses of attention deficit disorder. And what they found was that 

around zero to five percent of individuals that were diagnosed with attention deficit disorder didn't 

actually have it, they had the underlying convergence insufficiency problem and when you took care of 
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and rehabilitated the convergence problem, then the ADHD diagnosis when way. So, the pearl in this 

is, before an individual is actually diagnosed with attention deficit disorder, they need to have a 

comprehensive eye examination, looking for to rule out the convergence insufficiency. And this study 

was a good study that was done with a multi-disciplinary group, where pediatricians were involved, eye 

doctors were involved, diagnostic reading specialists and psychologists.  

 So again, this further illustrates this point that patients diagnosed with attention deficit disorders 

should be evaluated and ruled out for a convergence insufficiency. And I have the source here, for 

those of you that may be interested in more information on this study.  

 Another big study that was done with regard to convergence insufficiency had to do with regard 

to treatment. They looked at various treatment modes for convergence insufficiency, and this is a multi-

disciplinary study that was done with optometrists and ophthalmologists, there were five different 

centers involved, Children's Hospital in Philadelphia was involved in this, Mayo Clinic was involved in 

this, Bascom Palmer Eye Institute in Miami, Florida was also involved in this. It was funded by the 

National Institutes of Health National Eye Institute, and it was printed out in the Archives of 

Ophthalmology in October of 2008. And what they found in this was that 75% of people that had this 

condition, that received an in-office vision therapy program with a trained vision therapist, along with 

an in-home treatment where they used a computer therapy program, had your best results. I've been 

utilizing this clinical treatment mode for my patients that have convergence insufficiency for about the 

last five to eight years. So it was nice to see this study come out in 2008. And my success rate of 

rehabilitation I've found with those patients is about 80%. But like any other therapy program, if you 

don't do the exercises and it's not done on a regular basis, the performance improvement just isn't going 

to be achieved. 

 Next condition that we'll talk about is another retinal condition called toxoplasmosis. And what 

happens in toxoplasmosis, we get these moth-eaten lesions in the retina. The infection is acquired 
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through contact with infected animals, cats or chickens. This is the reason why with this organism, that 

they advise moms that are pregnant not to change litter boxes, because they can ingest this and it goes 

through the placenta into the nervous tissue of the fetus, the fetus can be stillborn, we can have 

calcifications involving the nervous tissue in the brain area, and we can also have severe visual 

complications, so the congenital form of toxoplasmosis is what's more visually manifesting. We can 

also have fluid that builds up on the brain area, that's the hydrocephalus. The more brain tissue that's 

involved, we can have severe mental retardation and we can also have seizure activity. 

 The parasite may be dormant for many years or it may reactivate at any time. So regular retinal 

checks are necessary in these cases. And this is a patient that has a congenital form of toxoplasmosis. 

When we have the congenital form, if we go to the imager please, we will tend to see a predilection for 

the moth-eaten lesion to go to the macular area. Adult acquired onset forms of toxoplasmosis tend to 

affect the side, the periphery, and they tend to be much smaller in formation. So the macular area is 

very common in individuals that have congenital toxoplasmosis. So the visual status is very, very poor, 

these are individuals that may only have light perception. 

 Let's talk about what categories or children that are higher than average risk for visual 

problems. We've talked about strabismus eye-turns, and we said that anywhere from about  to four 

percent of the population are at risk for developing that. We talked about amblyopia, that about two to 

five percent of the population is at risk for that. We talked about refractive errors, needing glasses, 

whether they were far-sighted, near-sighted, and/or have astigmatism, being anywhere from about five 

to 30% of the population. But let's talk about some categories of kids that have risk factors for 

developing those conditions in a much higher than that general population statistics. And those 

populations of kids that are at much higher risk for having visual complications or visual issues are kids 

that have cerebral palsy, kids that have been diagnosed with hydrocephalus, any conditions that relate 

in a mentally challenged situation, or individuals that have undergone infectious disease process, 
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cytomegalovirus, meningitis, encephalitis. We also have individuals that have been premature at birth, 

they are at much greater risk. And again, above and beyond the retinopathy of prematurity. Certain 

syndromes, individuals that have Down's syndrome, fetal alcohol syndrome, CHARGE. CHARGE we 

tend to have the coloboma. And trauma, individuals that have undergone any type of brain injury or 

damage, intraventricular bleeds, either during the birth process, prenatal or postnatal. 

 Let's break this down a little bit with some of these groups. Children that have cerebral palsy are 

significant risk factors for refractive errors, necessitating glasses. Remember, the general population we 

talked about was five to 30%. CP kids are at 50%, one out of every two, half the kids that have cerebral 

palsy are at risk for necessitating glasses. High incidence of strabismus and amblyopia, five percent, the 

general population was anywhere from  to four or three to five percent. And visual field defects, 

depending on what part of the brain area was involved. This is one of my patients, long-time patients, 

Tyler, that has cerebral palsy. Cute young man.  

 Down's syndrome, another common condition that we see. Strabismus, 57% of kids that have 

Down's syndrome will have eye-turns, makes sense because their motor tone is much lower, their 

motor skills are much more delayed to develop, so it would make sense that our eye muscle motor 

tone's going to be low to develop. Again, we were talking about low percentages, two to four percent of 

the general population. But 57% of Down's syndrome have eye-turns. Refractive errors, we've talked 

about we're anywhere from about five to 30%, these tend to be a little higher in the Down's syndrome 

population as well, for near-sightedness, far-sightedness, and astigmatism. They are also at greater risk 

for developing some other things, and we talked about cataracts as well, and this is one of my patients 

that have bilateral cataracts, that's the grey area in the middle of their pupils. 

 But what's interesting with regard to these populations that are at high risk, their special needs, 

this is one of the last populations that tend to receive eye care. This is the populations that are in the 

greatest need for eye care, but many times they are delayed in receiving this care. Sometimes it's 
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because of the knowledge not being out there to know that they are at such high risk, but also the 

difficulty in finding doctors to be able to examine this population. But I sit here and tell you that there 

are doctors out there that can examine this special population and you just need to seek out those 

professionals that will provide those eye care services to a population that is in great need of 

determining whether they do have visual functioning problems.  

 And I thank you very much for allowing me to present this information to you. If you do have 

any questions with regard to this module, please feel free to contact me, this is my contact information 

at Nittany Eye Associates in State College. The best way to get a hold of me is through my email 

address at drmoon@nittanyeye.com. Thank you again. 

 


