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THE INFORMED CONSENT 
 Although the mechanics of doing a PRP can be daunting—and will be covered 
at length in the next chapter—perhaps the most diffi cult aspect of performing 
this procedure involves the informed consent. It can be very hard to provide an 
effective informed consent that gives the patient a fi ghting chance of actually 
understanding what on earth you are about to do to them. The general principles 
discussed in the section on informed consent for diabetic macular edema also 
apply here. However, a PRP is much more intense, and the results of treatment 
are even more likely to confuse the patient, so this chapter will emphasize points 
specifi c to doing a PRP.

THE DISEASE
As with macular edema, you have to start by educating the patient about the 
nature of the disease. This is easy if you have a sophisticated patient who has 
already read an entire retina textbook on the internet. If you have such a car-
riage-trade practice, with nothing but wealthy, educated patients, you don’t even 
need to read this section—just tell them about the pathophysiology of retinopa-
thy and the complications and you are done.

For those who practice in the real world, though, recognize that the nuances of 
proliferative retinopathy can be quite confusing to patients. So you might as well 
start with the basics, and this includes pointing out the irreplaceable nature of 
the retina. (You will fi nd patients that truly believe that they will be able to get a 
total eye transplant if your laser doesn’t work. Really. Educate them about this 
right at the start, so they are not surprised later—it will also help motivate them 
to take better care of themselves.) 

Next, you need to relay the relentless (and asymptomatic) way that diabetes 
kills off the distal retinal blood vessels, which in turn causes ischemia and the 
generation of vasoproliferative factors, which in turn causes bad blood vessels 
and bleeding, etc., etc. The absolute key is to inform them that the goal of the 
laser is to get rid of these vasoproliferative factors, and that you are not going 
to “laser their blood vessels.” It is very diffi cult to convey the “indirect” nature of 
this treatment, but the importance of making sure they understand this cannot 
be stressed enough. 

First of all, if patients think you are simply going in and cauterizing the bad blood 
vessels, they will assume—if they hemorrhage subsequent to the laser—that you 
must have failed in your task. It is hard enough taking care of diabetics as it is—
you don’t want them thinking you are incompetent for the wrong reasons. 

Second, if they can really understand that the goal is to eliminate the bad chemi-
cals, and that only then will the bad blood vessels start to shrink, they then may 
be able to understand why they can have hemorrhages even after multiple laser 
sessions: The blood vessels may not completely disappear in spite of treatment 
because the laser can only indirectly convince them to go away. It also helps pa-
tients to understand why the problem can be controlled for a period of time, but 
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then it can come back. In this case more of their peripheral retina dies off over 
time and there is a renewed stimulus for vascular growth. As a result, even more 
laser is required to control the problem. 

You have to take the explanation a bit further, though, because some patients 
will still have hemorrhages with maximal laser. Explain that some of the new 
vessels can be stuck to the vitreous, and as the vitreous contracts, it can pull at 
the blood vessels, resulting in recurrent bleeding. This becomes a mechanical 
problem that no amount of laser can control. The management of this problem 
is discussed in the chapter on referral for vitrectomy, but this concept has to be 
conveyed to the PRP patient so they can understand the limits of the laser and 
why they may still have problems. 

Successfully conveying all of the above is way harder than doing the stupid 
treatment. You really need to drive home the point that you will be doing every-
thing you can to control things, but in some ways treating proliferative retinopa-
thy is like making a bed with a 30-foot pole—you can push things in the right 
direction but it is not clear how well everything will end up.
 
And this is only the beginning of a complete discussion with the patient…

For instance, depending on the situation there are variations to the consent. 
The touchiest presentation is if the patient has disease that needs treatment but 
they have never had any symptoms. You have nowhere to go but down in this 
case, and education is crucial. Having an angiogram is helpful, because you 
can at least show them the massive leaking thunderheads of neovascularization 
that are building up on the horizon of their vision. These patients really need to 
understand where they are headed without treatment, i.e., severe, permanent 
vision loss, and they need to understand that the laser does not completely 
eliminate the risk of transient hemorrhages or gradual blurring over time, though 
it will very likely allow them to avoid blindness. 

Occasional patients will have an annoying problem that is especially bad if you 
are treating them before they have symptoms: As the new vessels begin to 
contract from the PRP, they can hemorrhage. In other words, you start with an 
asymptomatic patient, and a week or two after their fi rst laser they get their fi rst 
vitreous hemorrhage (which can be truly frightening—these people have been 
living in dread of both blindness and other complications of their disease; see 
Chapter 20). If you haven’t prepared them for this type of hemorrhage, you may 
lose the patient to follow up. This would not be so bad if they then just went to 
someone else; you would deserve to lose patients for being so obtuse. However, 
the usual pattern is for them to wander off after such a hemorrhage thinking that 
all doctors and lasers are crazy and they don’t follow up with anyone. They then 
show up a year or two later with really awful disease that may not be fi xable. 
The point is that treating diabetes is like three-dimensional chess: You have to 
be able to anticipate not only what the disease might do to the patient, but also 
what the disease might do after you try to treat it; and then you especially need 
to anticipate the patient’s emotional response to all of this. You may be the best 
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laserist in the world, but if you do not prepare them in advance for hemorrhages 
and thereby lose the patient’s trust, you will end up being the worst laserist in 
the world. 

Another problem occurs when patients show up late in the game with a lot of 
neovascular tissue. Such patients usually have had at least a few symptoms, 
but often the symptoms do not give them any idea how bad the situation really 
is. You have to prepare these patients for a real rollercoaster ride. First of all, 
any patient with severe disease will usually have intermittent hemorrhaging in 
spite of laser—big vascular fronds just do not give up without a fi ght. In addition, 
any patient who has a great deal of neovascular tissue will inevitably develop 
tractional forces from the fi broblasts that ride along with the vessels. These 
forces tend to show up several months after your laser. They may be mild, but 
with advanced proliferative disease they are usually strong enough to create 
metamorphopsia, or even a tractional retinal detachment involving the posterior 
pole. It is important to give the patient advance warning about this. Then if they 
do need a vitrectomy they are prepared for the possibility and realize that it is a 
consequence of their proliferative disease and not your laser.

The point is that whatever degree of proliferative retinopathy they have, you 
have to warn them that things may get darker before the dawn. If you start laser-
ing them without really drilling this possibility into their heads, you can imagine 
the charitable thoughts they will have about you as you try to explain the above 
problems after the fact. Then just imagine what they will think if they go on to get 
tractional problems with permanent changes in their vision—or even if they have 
a little bit of vitreous haze from a hemorrhage that never completely clears. You 
will be congratulating yourself on having avoided severe blindness while they 
are remembering how great they could see before you started lasering them. 
Welcome to the fundamental patient-doctor disparity in the world of retina—we 
can be screamingly happy and they think we are monsters. Constant repetition 
of the nature of the problem and the potential for trouble—even with successful 
treatment—is your only hope of having the patient at least partially on your side.

Finally, they need to understand something about the time frame of treating 
proliferative disease. If they have mild disease that you are treating preemptively 
this is not much of an issue because usually you will treat them and save them 
and nothing much happens. The time frame is much more of an issue if they 
have aggressive disease with active hemorrhaging, or if they have big vessels 
that are likely to hemorrhage and/or scar up. Proliferative disease like this does 
tend to eventually burn out—but it usually takes a year or two for things to really 
settle down. 

Of course, this does not mean that they can mark their calendar and assume 
that in two years they will be done—even burned-out retinopathy needs long-
term monitoring and occasional tweaks. This also assumes that their disease 
is not rampant and that the patient is religious about their follow up and their 
systemic control. (If they have bad disease the battle can go on forever but this 
is usually something that your friendly neighborhood retina specialist will need to 
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COMPLICATIONS
This is an annoying area to bring up, because you can spin an exhaustive tale 
about the nature of the disease and the importance of PRP, but once you men-
tion that the laser can make things worse, you can pretty much assume that 
it is the only thing the patient and family will remember. Hopefully by following 
the teachings of your mentors, and from your own experience, you will be able 
to treat these patients with only minimal side effects. Still, there is that chance 
that they could sit back from your laser and be permanently worse—and you 
cannot avoid discussing this. The actual means by which vision can worsen is 
discussed at length in Chapter 16—your job is to cover the possibilities in the 
consent, but never ever have to actually deal with them.

To start with, even if you don’t have a true complication there are potential nui-
sances that patients my notice after a PRP that they need to be informed about. 
For instance, some patients may notice changes in their side vision, night vision, 
focusing ability, and increased glare symptoms. If they have already had a hem-
orrhage, they won’t mind these things too much because, like Ebenezer Scrooge 
meeting the Ghost of Christmas Future, they have had a taste of what is coming 
and they tend to view things like needing reading glasses in the proper perspec-
tive. 

However, if you happen to be treating them prior to their having had any symp-
toms, and if they develop some of these problems, they will think you are an 
idiot. They were doing fi ne before you started lasering them, and now look at 
the mess you have gotten them into: reading glasses, sunglasses, night driving 
trouble, etc. You have to prepare them for these side effects, and you have to 
repeat the rationale for treatment at every laser to remind them what would hap-
pen without treatment. If you have done a careful informed consent, the patient 
will understand the need to be treated, and they will stick with you. Fortunately, 
with careful treatment you can usually avoid inducing these side effects, but you 
never want anything to come as a surprise to a patient. 

It is also worth mentioning that the above problems cannot be blamed entirely 
on the laser—they are also part of having a sick diabetic eye. In other words, 
symptoms like changes in side vision, night vision, focusing ability, and resis-
tance to glare are also part of what happens when most of the retina is slowly 
suffocating due to diabetes. It is one of the great ironies that by discussing these 
potential side effects of a PRP you have pretty much guaranteed that if they ever 
have these symptoms, they will blame your laser—even if the laser saved them 

deal with, not you.) They need to understand that they are beginning a long-term 
process and although there is usually light at the end of the tunnel it takes a lot 
of time and effort to get there. 

So—all of the above covers what might happen if things go right. What if things 
go wrong?
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Diabetic Retinopathy 136

and even if the laser is only partly responsible for the symptoms. This is why 
communication and repetition are so important when it comes to treating diabet-
ics. Patients can easily draw unfair conclusions, and you have to anticipate this 
to keep them from wandering off and getting lost to follow up. 

Also, remember that other doctors may look in your patient’s eye and demon-
strate their examination skills by saying something useful like, “Gee, you would 
not believe all the laser scars you have in the back of that eye!” (Review Chapter 
5 for a full discussion on this.) Even if the patient does not have such an experi-
ence, they still tend to imagine that your PRP is gradually steamrolling away all 
of their retina, so you need to make sure they understand that your treatment is 
well away from the center of their vision, and that you are treating dead and dy-
ing retina that is good for nothing but poisoning the eye. 

Finally, when discussing complications, remember to point out that the most 
feared “complication” is that the laser just plain does not stop their retinopathy, 
in which case they will defi nitely get worse—not from the laser, but from the 
disease. 

Wrapping things up so we can get on to toasting retina in the next 
chapter…

Once again, this is all a lot of information. Recognize that patients often want to 
distill this—or any medical info—into very simple terms. Sometimes, these distil-
lations can be shockingly unrelated to the carefully thought-out reality you have 
presented. For instance, upon hearing that there may be side effects of the laser, 
some patients will immediately choose to “take their risks with going blind from 
the diabetes as opposed to being made blind sooner with the laser.” Usually, 
these thoughts are left unverbalized. If a patient seems unwilling to have treat-
ment, or is poorly compliant, you need to specifi cally address these concerns by 
directly asking the patient what they are worried about. 

Don’t forget that some patients will incorrectly conclude from your informed 
consent that they will inevitably go blind, and that the treatment only slows 
the process down. Watch for this and ask about it—patients can really mess 
themselves up if they get this into their head. Check back to Chapter 6 for a 
refresher if needed. 

Because understanding the rationale behind doing a PRP can be so counterin-
tuitive, another crucial thing to do is to ask the patient to simply repeat back to 
you their understanding of what you have said. As discussed in Chapter 6, this 
a very powerful tool to make sure the patient is really thinking what you think the 
patient is thinking (which is hopefully somewhat close to what you are thinking). 
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“But Doc, I know somebody who was 
blinded by the laser…”

Recognize that panretinal photocoagulation is perhaps the most hated and 
feared treatment amongst diabetics, especially amongst less sophisticated pa-
tients. Many diabetics know someone who has been “blinded by the laser,” and 
often it is a PRP that had something to do with it. If you are lucky, the patient will 
blurt out this concern and you can address it up front. If you are not lucky, you 
may get a vague sense of reluctance on the part of the patient—a sense that 
no matter how you try, you can’t connect with them. If the patient does seem 
reluctant, you may need to specifi cally fi sh for this issue by asking whether the 
patient knows other people who have had laser treatment, and what their expe-
riences were. 

(Note: Another reason you may get this vague reluctance is because the patient 
has no money but does not want to talk about it—see Chapter 21 on The Big 
Bucks. A fi nal reason the patient may be reluctant is that you are gradually turn-
ing into the jerk doctor you were always afraid you might become and everyone 
secretly hates and mistrusts you. You are on your own with this one.) 

If this “blinded by the laser” issue does come up, it can be pointed out that usu-
ally any sense that the laser caused a problem is really due to the fact that the 
patient presented with severe disease and the laser simply could not control the 
process. In other words, the laser was too little, too late. 

Here is a folksy story that might get the point across: Have the patient imagine 
that a train full of people is headed for a collapsed bridge, and the brakes are 
broken, so everyone is going to die. Well, suppose that some enterprising soul 
grabs a big safe, ties it to the train with a big rope, and then throws it out the 

The PRP consent is a bit trickier than a macular edema consent, but the same 
general pattern applies: Cover the disease, cover the complications, cover the 
fact that the biggest problem is that the treatment may not stop it, and then talk 
about the mechanics of the treatment. Recognize that treating macular edema 
tends to result in smooth curves of response that are easier for the patient to 
understand—things get slowly better or they get slowly worse, and you do the 
best you can. Treating proliferative disease is much more of a stuttering, unpre-
dictable mess, and you constantly need to anticipate not only everything that 
can go wrong, but also all the different ways the patient can misinterpret what 
is happening. Just keep repeating the information and listen carefully for indica-
tions that the patient is not getting it. Oh, and last but not least, never miss an 
opportunity to stress that the patient’s systemic control plays a big role in how 
they respond to your laser. No matter how you do panretinal photocoagulation, 
it is still a very unpleasant experience and it can be a very powerful motivator if 
patients clearly understand that better control equals fewer PRPs. 
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Diabetic Retinopathy 138

door to try to slow down the train. The rope breaks and it doesn’t work, and the 
train goes off the cliff. No one would blame the guy who threw out the safe for 
the fact that the train went off the cliff—it was just a desperate attempt to avoid 
a catastrophe. Then explain that the doctor who treated the person who “went 
blind from the laser” was just like the guy with the safe—it is not that the laser 
caused the blindness, but just that the laser couldn’t stop it. Sometimes a par-
able like this can play big in the laser room. 

Unfortunately, as discussed in the next chapters, panretinal photocoagulation is 
perhaps the one laser that is capable of blinding someone, so you cannot glibly 
blow off a concern like this with only a parable. Sometimes you can alleviate 
anxiety by getting more details about this “blinding laser.” It may have been a 
completely different laser—for instance, there was an older treatment for macu-
lar degeneration that did indeed blind people by lasering away their fovea (but 
it was usually better than doing nothing). Still, it is possible that your patient’s 
friend actually had a poorly done PRP. If it sounds like this was the case, all you 
can really do is point out that you will do everything possible to avoid such a 
problem. Go slowly with this—you have to be sure you are getting through. 

Incidentally, you probably will not be able to tell whether any given “blinded by 
the laser” story represents a bad PRP or progression of disease in spite of a 
PRP. Heck, you probably won’t even be able to tell whether it was something to-
tally different, like maybe a diopter of astigmatism after Lasik (oh no!). Ultimately, 
it doesn’t make any difference what happened; your goal is to provide a careful 
informed consent that covers all possibilities, so your patient will recognize that 
you recognize their concerns and that you are addressing them. You do not want 
to remotely suggest that their friend, relative, etc. was given a hatchet job of a 
laser. You were not there, and you do not have any idea about what really hap-
pened, so just focus on what you are trying to convey to your patient about their 
disease and their treatment.
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Actually Doing Panretinal Photocoagulation 
(PRP)
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Diabetic Retinopathy 140

  Performing a PRP is one of those things that seems incredibly simple in the 
abstract, but actually requires a great deal of fi nesse to do properly. It is not just 
a matter of developing the technical skills needed to do the laser. You also have 
to consider the status of the eye and the systemic medical status of the patient. 
You even need to take into account far more subjective factors, such as the 
visual requirements of the patient and even their emotional status.

Back in the Seventies, the original  Diabetic Retinopathy Study (DRS) called for 
a PRP to consist of 1200 to 1600 spots that were 500 to 1000 microns in size 
at the retina. These were to be placed approximately one-half burn width apart, 
from the arcades on out. This is a lot of laser. Because such treatment is the tra-
ditional standard, one would not be faulted if one ignored the rest of this chapter 
and just did this to every diabetic that needs a PRP—it is classic treatment from 
a classic paper. However, it is unlikely you are doing the type of cataract surgery 
they did back then, so perhaps it is worth looking deeper into why we do what 
we do…

First, Grasshopper, you must wrap your head around the fundamental contradic-
tion inherent in doing a PRP. It can best be summarized in the following koan:

The best PRP is the worst PRP.

Studies have shown that a powerful, dense PRP gives one the best chance of 
long-term success. Unfortunately, it also gives one the best chance of having 
very noticeable side effects: decreased vision, loss of visual fi eld, loss of night 
vision, glare, etc. The best PRP is the worst PRP. On the other hand, if you go 
light you are likely to avoid these complications, or they will be so mild that they 
do not interfere with the patient’s life. (For instance, they may be much safer 
drivers—never underestimate the signifi cance of your treatment decisions). Un-
fortunately, a safer, milder PRP carries a greater risk of problems with recurrent 
proliferative disease. The best PRP is the worst PRP.

Let’s explore this a bit more. If you dig into the  ETDRS and the DRS, you will 
realize that they led to numerous papers looking at all kinds of obscure things. 
Buried deep in two of these papers are some really useful graphs.1, 2 They are 
reproduced here in their original pre-Microsoft Offi ce glory. They show that the 
denser the treatment, the more likely it is that patients will avoid severe vision 
loss. You always need to remember these graphs if you decide to treat less than 
the standard DRS treatment. 
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Figure 1. In this case, the authors
looked at how dense the PRP was
in peripheral photographs versus the
probability of severe vision loss. The
greater the density, the better the
treatment worked (>50% treatment 
density was best). (Kaufman SC, Ferris
FL, 3rd, Seigel DG, Davis MD, DeMets
DL. Factors associated with visual out-
come after photocoagulation for diabetic
retinopathy. Diabetic Retinopathy Study
Report #13. Invest Ophthalmol Vis Sci
1989;30:23-8.) 

Figure 2.  This was an arm of the ETDRS in 
which patients were assigned to no treatment 
(black), mild scatter PRP (orange), or standard 
PRP (dark red). They started with moderate to
severe NPDR or low-risk PDR, and the y axis
shows the probablility of developing high-risk 
PDR. Stronger treatment resulted in much less
risk of progression. (Figure 4 is a photo of the
standard laser pattern and Figure 5 shows the
mild pattern.) This graph was scanned from the
original paper; note that you can actually see
the print from the page behind it. Talk about an-t
cient history…  (Early Treatment Diabetic Retinopa-
thy Study Research Group. Early photocoagulation fort
diabetic retinopathy, ETDRS Report #9. Ophthalmol-
ogy, 1991;98:766-85. Copyright Elsevier.)

However, as Chapter 16 will be showing you, you can cause a world of hurt if 
you just give everyone a full-blown PRP. Also, remember that the graphs es-
sentially represent dose-response curves, and as with any drug, you do not 
automatically give the highest dose to everyone just because it seems to work 
best when you look at the entire population. As a physician, your job is to pick 
the right dose for each individual patient. You will fi nd that many patients will do 
quite well with less than a full dose of laser. Or, to look at it another way, you are 
trying to use the lowest dose of laser necessary in order to change the slope of 
their deterioration, with the goal that their eyes last until they die. (Kind of like 
treating glaucoma—but things can go bad fast if you make the wrong choice.) 

Blue box break for folks in  developing countries, where patients are com-
ing in with awful disease and awful control. These patients just need a ton 
of laser—often several thousand spots, especially if you have no access to 
vitrectomy and laser is your only option. You still have to try to break up such 
heavy treatment into a few sessions to avoid even more side effects, but 
there is no role for trying the gentler approaches outlined below. Good luck.

In fact, there is a wide assortment of treatments being essayed by retina special-
ists to try to minimize collateral damage from a PRP, ranging from undetectable 
micropulse treatment to minimal scatter techniques. The crucial thing is that if 
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you do use a milder treatment, you and the patient have to understand that you 
are shackled together for eternity. You have to watch these patients and make 
sure they don’t get little nubbins of neo around the areas of lighter treatment, 
and you have to be prepared to bite the bullet and fi ll in treatment as needed. 
You also want to have a good feel for which patients need heavy treatment—
sometimes, treatment that is far denser than the DRS guidelines. It is very 
dangerous to fritter away time doing light treatments in such patients; you have 
to accept the risk of side effects to get aggressive proliferative disease under 
control quickly. 

So keep the above contradictory koan in mind as you read the following on how 
to do a PRP…

Hey, here is a real Buddhist koan: 

A monk asked Zhaozhou, “What is the meaning of the 
ancestral teacher’s coming from the West?” Zhaozhou said, 
“The cypress tree in front of the hall.” 

Now how cool is that?

FIRST, A REVIEW OF SOME BASICS
Take care of any macular edema. You can really mess someone up if you put in 
an aggressive PRP when they have poorly controlled macular edema; the edema 
can get much worse. The best way to avoid this is to treat the edema and then 
start doing a gentle PRP (specifi c techniques to use are discussed below). If the 
patient has pre-proliferative disease or mild proliferative disease, you defi nitely 
have time to do all this slowly and carefully. It gets trickier if the edema is bad 
and the proliferative disease needs rapid treatment, too—you may have to sim-
ply treat the edema and start the PRP at the same time. Incidentally, if there is a 
lot of edema knocking the vision down, you might want to refer the patient out if 
you have the option of doing so—or at least call to get the latest thoughts about 
how to treat such a patient. Your friendly neighborhood retina specialist may 
want to proactively intervene with intravitreal therapy to protect the macula and 
allow safer, more effective treatment. See Chapter 11 for details.

The  positioning and setup for doing the laser are similar to those discussed in 
Chapter 7, the chapter that is not really about doing a treatment for macular 
edema. Because a PRP tends to be much more intense than a macular laser, 
you really want to make sure the patient is comfortable and you really want to 
warn the patient about the increased discomfort that accompanies a PRP, espe-
cially if their only prior experience is with focal lasers. 

 Chapter 15 is specifi cally about controlling pain when doing a PRP, but it is 
worth discussing a few things right here, because you need to convey some of 
this to the patient from the start. It turns out that each spot you place—even if it 
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is the exact same type of burn—can vary extremely in terms of discomfort. This 
is probably due to how close the spots are to the nerves in the suprachoroidal 
space. The greatest discomfort tends to occur in the mid-periphery, especially 
in the horizontal and diagonal clock hours where the nerves are more prominent. 
Although you usually cannot see the nerves themselves, you can often antici-
pate increased pain when you move toward the vortex veins or more prominent 
choroidal veins—places where the nerves are more likely to be. This is really the 
case if there is extra pigment lying alongside the veins; this makes the burns 
hotter. Sometimes you can even detect the whiter coloration of a nerve, for 
instance in the horizontal meridians where the long ciliary nerves run. It makes 
sense to avoid these areas, or at least go lightly—both for pain control and to 
minimize effects on pupil function and accommodation. (See Chapter 16 on 
complications.)  

 However, even if you follow the above anatomic guidelines, you will fi nd that 
many times you can be working in an area that is utterly unremarkable and 
suddenly the patient yelps in pain. You need to warn them in advance that this 
unexpected change in discomfort can happen. If they are not forewarned about 
this, and if you do hit a hot spot, they may think that you have cranked up the 
power and that you are trying to blow their head off—because that is what it 
can feel like. They can then get very skittish about the rest of the treatment 
because you hurt them in a way they were not prepared for. It is one thing to tell 
the patient that a procedure is uncomfortable, and it is another thing to have an 
unexpected burst of pain when neither you nor the patient expects it. 

You should warn them about this and let them know that if it does happen, they 
should tell you. Then you can avoid the site of discomfort. Even if you warned 
them, however, it can be diffi cult to fi nish because once you hit a spot like this 
they can get nervous and their threshold of pain can change. 

Also, be aware that some patients are exquisitely sensitive to this sudden 
change in pain, and may rapidly faint due to a  vasovagal response. If you warn 
them about the possibility of both pain and fainting in advance, everyone pres-
ent will be less frantic if the patient slowly melts down to the ground. If a pa-
tient does tell you that they are starting to feel hot or light-headed, you should 
discontinue the laser immediately and order them to either lower their head 
between their legs or lie down on the fl oor. This is really important; once they 
start to go vasovagal, it may only be a matter of seconds before they convert 
the potential energy of their head into kinetic energy—a bad thing given all the 
sharp edges that are present in your lasering area. Sometimes it helps to put a 
cool washcloth on their forehead and you can even create a Victorian level of 
drama if you want to use smelling salts. (On the other hand, don’t get cavalier 
and assume every light-headed patient is simply getting vasovagal. Remember 
that this group of patients may also be getting hypoglycemic or may even have 
a true emergency like a heart attack—make sure you monitor such a patient until 
they improve appropriately.)
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GETTING STARTED
Having done all the talk to get the patient ready, it is now time to do the walk. 
First, you have to choose your weapon, or at least its color. At the beginning of 
the book it was assumed that you have a green laser, but it is worth noting that 
the other colors can come in handy when doing a PRP. No study has shown 
that any wavelength is superior in terms of the ultimate outcome, but just like 
it is nice to have different wrenches to work on a car, it is nice to know that dif-
ferent colors can be helpful in certain situations. Different wrenches don’t cost 
$40,000, though, so don’t feel like you have to run out and get another laser—
this is simply an option to be aware of.

An example of a situation in which a different wavelength can be useful is when 
there are a lot of media opacities, such as a hemorrhage or a nuclear sclerotic 
cataract. In this case, you may want to use a redder wavelength because there 
is less scattering relative to green. An infrared laser can be even more effective 
at getting through such opacities, but it is trickier to use. (You should check the 
Appendix if you are going to use this wavelength.)  Fortunately, you can get most 
routine jobs done with a green laser. If you really need to go to sky-high pow-
ers, though, you may want to refer the patient out to someone who has other 
wavelengths in order to avoid some of the complications discussed in upcoming 
chapters. 

Next, remember that the  spot size you set on the laser may end up being very 
different from what you get on the retina, especially if you are using a wide-fi eld 
indirect lens. Refer to back Chapter 4 for the details—but the important thing is 
to know the magnifi cation factor for the lens you are using. For instance, a very 
wide-fi eld lens can double the spot size: If you are set at 500 microns on the slit 
lamp, you can end up placing 1,000-micron spots on the retina—and these are 
really huge, painful spots. (It is likely you would be using equally massive pow-
ers, and between the power and the pain, you would quickly realize your set-
tings were unnecessarily harsh.) You should also remember that the number of 
spots you need to use is very dependent on the spot size. For instance, if you 
want to do a “standard”  Diabetic Retinopathy Study PRP of 1,500 spots that 
are 500 microns in size—but you are using a smaller spot size—you can’t just 
put in 1,500 spots and quit. You have to increase the number of spots you place 
so that you cover the same area that would have been covered by 500-micron 
burns (Figure 3). 

Figure 3. It takes at least four 200-
micron spots to fi ll a 500-micron 
spot (the π-r-squared thing). If you
want to place a certain “dose” of 
PRP based on the 500-micron burn 
size, then you have to increase the
number of spots you place, depend-
ing on how many of your burns it 
takes to equal the area of a 500-
micron spot.
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How hot do you make the burns? It is hard to photograph the kind of burn that 
you actually see when you do a laser, because burns tend to soften rapidly after 
treatment—they also spread out a bit. The ETDRS asked for medium-white 
burns as seen in Figure 4, and this is fairly standard. Note the whitening in the 
center of most burns—if you are getting a much whiter burn, you are probably 
running too hot, and you should turn down the power. 

Figure 5 shows a spread of different intensities. Many specialists feel that you 
can use lighter intensities (note, in the fi gure, the milder, grayish burns without 
any white center). One problem is that over time you will see that milder burns 
may not form scars as large as the original burn—so you can end up with less 
area treated than you had planned at the time of treatment. There are no long-
term studies that prove you can get  DRS results with burns that are less intense 
than the DRS standard, but in a patient with early, slowly progressive disease, it 
may be reasonable to use a lighter burn intensity and follow the patient closely 
to be sure their disease remains quiescent. 

Figure 4 is also the standard density for a full PRP—the spots are about one-half 
burn width apart. The  ETDRS had a “mild scatter” treatment arm, with fewer 
burns that were spaced further apart, and it is shown in Figure 6 for comparison. 
This milder pattern resulted in the middle (yellow) line in Figure 2. It is clearly not 
as effective as a full PRP, and most experts would not go this lightly—or at least 
not for the full treatment. Still, it gives you an idea of what has been tried and 
what to expect so you don’t have to reinvent the wheel. 

Figure 4. This is the ETDRS gold
standard for burn intensity and
density for a full scatter PRP. If you 
do less than this, you could get, uh,
burned—but some patients may do
quite well with less. Note that laser
burns tend to spread out shortly
after treatment, so the actual treat-
ment density was a bit less than this.
(Courtesy of the Early Treatment Diabetic
Retinopathy Study Group)

Figure 5. Variable-intensity burns with the upper
burns being similar to ETDRS standards and the
lower, grayer burns representing a milder approach. 
Note that you can see some of the choroidal detail
through the lighter burns, but the whiteness of 
the heavier burns obscures the underlying chor-
oid. This can help you decide how hot your burns
are. Truth in advertising moment: This image was
Photoshop’d to simulate the burns. It is hard to
justify doing this to a patient for didactic reasons.
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Figure 6. The ETDRS photo
showing the pattern used for the
“mild scatter” treatment arm. This
is a very light pattern, but it may
work in older patients with mild,
slow disease. It is the pattern that
resulted in the middle line in Figure 
2—not as effective as a full scat-
ter pattern, but it still had a treat-
ment effect. (Courtesy of the Early
Treatment Diabetic Retinopathy Study 
Group)

Incidentally, when this chapter suggests a given number of spots, it is as-
sumed that these are equivalent to 500-micron spots. You will likely prefer to 
use smaller spots (for instance, for patient comfort), so you will need to adjust 
the actual number of spots you place, as outlined above. Also, when this chap-
ter refers to a “standard DRS PRP” it means about 1,500 500-micron spots.

AMOUNT, STAGING, & FREQUENCY OF TREATMENT
There is a tendency to feel as though it is some sort of emergency when a pa-
tient presents with mild asymptomatic neovascularization. Do not surrender to 
the temptation to slag the retina simply because you see some vessels that look 
disturbing. Such vessels are unlikely to change over a few weeks, and most of 
the acute complications from PRP occur with aggressive treatment delivered all 
at once. In some ways, the situation is analogous to a patient who presents with 
long-standing severe hypertension: If you aggressively bring the blood pressure 
down far and fast you can give them a stroke, but if you gently work it down 
you can save them safely. It seems as though diabetic eyes function in a similar 
fashion. Eyes that present with early proliferative disease have been living in an 
ischemic milieu for quite some time. They can be rather fragile, and if you jump 
with 1,500 spots all at once, you are very likely to create permanent changes 
in the macula—as well as an extremely unhappy patient. As will be discussed 
below, it is often best to start slowly with a few hundred spots if you can.

Make no mistake; there are some situations in which time is not your friend. 
Patients with lots of very angry-looking vessels, very ischemic retinas and active 
hemorrhaging can go bad fast. The concern is that the extensive neovascular-
ization evolves into dense fi brous tissue, causing severe traction that no amount 
of complex vitrectomy can undo. Wasting time doing a slow gentle PRP in such 
a patient can be disastrous. These patients are often younger  Type 1 diabetics 
with a history of poor compliance, but any demographic can be affected. Such 
patients do need a lot of laser, even if it means risking side effects, because just 
about any laser complication is better than where the eye is heading. In this type 
of situation, you may want to bite the bullet and put in a thousand spots at fi rst, 
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Figure 7. This is a very sick eye—most com-
monly seen in younger patients with a history of 
poor control. Note the swollen, beaded veins and
all of the smaller intraretinal vessels that seem to
start and stop in no clear pattern. Also, note the
neovascularization—it is not large, but the vessels
are thick and succulent in a way that bodes poorly 
for the patient. The blotchy hemorrhages in the
macula suggest a lot of ischemia, and you are 
caught between the Scylla and Charybdis of doing
a fast, aggressive PRP, yet trying not to blow out
the fragile macula. Consider referring if you can—
skillfully balancing all the treatment variables in this
eye may be very important to the fi nal outcome.

and then repeat weekly until the patient is controlled or hemorrhages and needs 
surgery. In fact, if you have a patient who looks this bad and you are consider-
ing this type of treatment, you should strongly consider just referring them to a 
retina specialist. ASAP. This is not to strip you of your prerogatives as a Renais-
sance Comprehensive Ophthalmologist—but you should recognize that these 
patients can do abysmally, with even specialist care.  There will be lots of bread-
and-butter diabetics for you to treat who don’t need subspecialty intervention, 
so consider sending these scary-bad patients off if you can. If you really, really 
want to treat such misery, you may need to fi nd yourself a retina fellowship…

Also, are you waiting for a little chart on spot size, duration and power for a PRP? It would be 
nice to have a standard setting for all of your PRPs, but hopefully you are realizing that there are 
so many factors that using one setting for all PRPs is like telling Rembrandt that he could only use 
one paintbrush. With experience you will automatically come up with tailor-made settings for each 
patient based on a number of variables. These variables will include things such as how aggres-
sively you want to treat the patient, their degree of pigmentation, the presence of media opaci-
ties, the location of the treatment and even your estimate of their pain threshold. All of these are 
discussed at various points in this chapter and throughout the book. 

However, you do need to begin somewhere, so here are some basic numbers to try: 

Most feel it is best to start with a duration of 0.1 second—this is a nice middling length of time 
that will not be too likely to let you get in trouble. A good starting spot size is around 350 to 500 
microns at the retina (remember the effect of the contact lens on spot size). For the “average” 
patient, this duration and spot size usually means that you will want to start with a power of about 
200 milliwatts and slowly increase it until you get burns similar to those seen in the photos. Don’t 
hesitate to start at an even lower power if the media is crystal clear and/or there is a lot of pig-
ment—you can always turn it up but you can’t undo a spot that is too hot. 

You can then gradually increase the power—say, by 20- to 50-milliwatt increments—until you start 
to see a slight graying of the retina. Once you begin to see a change it is likely that you only need 
to turn it up about 50 milliwatts more in order to get a standard burn. Another clue that you are 
getting close to the right power is that the patient will often tell you that they are beginning to feel 
it. You should probably not stray very much from settings like this until you are starting to get an 
intuitive feel for how the retina responds to your treatment, but once you have some experience 
you will fi nd these settings way too restrictive. 
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How much do you treat?

This is the question. As the PRP koan implies, less is more—unless they go 
blind from your doing less. Then less was not enough, and you should have 
done more—unless they have problems from doing more, in which case you 
should have done less. You get the point. There are some guidelines, though, 
to help you decide where to start if you want to do something other than a “one 
size fi ts all” PRP.

There are some patients who seem to do well with smaller amounts of laser.  
These are generally older patients with Type 2 diabetes who do not have a lot of 
aggressive neovascularization. This is especially true if you are treating an older 
diabetic at an earlier stage, such as severe NPDR or low-risk PDR. As outlined 
above, if you decide to go conservative on your treatment, you are obligated to 
pay close attention to the patient, and the patient must understand that follow 
up is very important. If there is any sign that things are not responding appropri-
ately, you will simply need to add more laser.   

On the other hand, younger patients with more ischemic retinas and aggressive 
disease may require thousands and thousands of spots to just partially control 
the process. Accelerated medical problems can add to proliferative disease as 
well—a patient with renal failure or bad hypertension can kill off retinal vessels 
in a way that really powers up the neovascular stimulus. Finally, a patient with 
known poor control (or poor compliance) should get fairly heavy treatment to 
ensure stopping the disease even if they do not show up again or do not ever 
check their glucose levels. 

For instance, a 70- to 80-year-old patient with  Type 2 diabetes who is slowly 
developing PDR may only need 600 to 1,000 spots to slow things down enough 
until they exit the Grand Illusion. A 50-ish or 60-ish patient in a similar situa-
tion may need something closer to a standard PRP, especially if they have poor 
control or are progressing quickly. Thirties to forties may be fi ne with this same 
dose, but often need an extra “half of a PRP dose” for security (say, an extra 
500 to 700 spots). Twenty-somethings are likely to be Type 1 patients who were 
poorly controlled—otherwise they would not get their disease so early. These 
patients may need two or three times a usual PRP dose, and often quickly. 

NOTE: The above are just rough approximations. Each patient is different—gath-
er some experience and use your judgment. 

Is there a maximum number of spots?  A study looking at this considered 6,500 
500-micron spots to represent about the upper limit.3 That is a lot of spots—maybe 
four to fi ve times the amount of the standard DRS PRP—and other studies have gone 
even higher. The point is that you can put in a lot of laser and still stay away from the 
important bits of the retina. You can even use the 6,500 number to reassure patients 
about how much head room you have if they feel that you are destroying their eye 
with 1,500 hundred spots. Please forgive the repetition, but, if you think you need to 
keep putting in spots like this, you really should refer—with the intravitreal treatments 
and early vitrectomy it may be possible to spare patients this type of Total War abla-
tion. (By the way, the maximum number of spots reported in the literature is 11,513 
from back in the Eighties.4 It is unlikely you will ever need to go there.)
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Another factor that can be very important in deciding how to treat a patient is wheth-
er you think they will be compliant. Although a wayward patient is not the ideal patient 
for risking side effects from aggressive treatment, it may be better to treat such 
patients quickly over fewer sessions before they wander off and stop seeing anyone. 
It can be very gratifying to see such patients years later and fi nd that they can still 
see and function in society thanks to the fact that you put in enough laser before they 
disappeared (even if they are still bitching about how they hated the laser).

 Over how many sessions do you put in the treatment?

For the “average” patient with early PDR there is not a lot of time pressure, so it 
makes sense to start with gradual treatment applied over at least two, and usu-
ally three, sessions. Although the original studies often did all the treatment in 
one session—and it is within two standard deviations of accepted care to do it 
that way—such an approach can be asking for trouble. One-stop shopping with 
a PRP almost always requires retrobulbar anesthesia with the attendant risks. 
There is also a higher risk of problems such as angle-closure glaucoma and 
exudative choroidal or retinal detachments (see Chapter 16). Even two sessions 
can push it, especially in a fragile eye. Three sessions seems to work best with 
mild disease. There is less of a shock to the eye, and patients are more likely to 
tolerate the discomfort without needing a block.

Here is an example of why one should start slowly if possible: Doing a PRP 
always carries some risk of worsening macular edema, and it seems the more 
you do at one setting, the greater the risk. In fact, there are some patients who 
may be unbelievably sensitive to this effect. These patients don’t turn up very 
often, but you will certainly know if you stumble across one. Such patients may 
go from 20/20 to 20/50 for weeks with as few as 200 or 300 gentle laser spots. 
If you happen to hit one of these patients very hard with the fi rst treatment, you 
can knock them down to count-fi ngers and they may never completely recover.  
And it can happen even if you dutifully treated their edema prior to doing any 
PRP. 

Fortunately, this type of severe decreased vision after a PRP is unusual, but it 
still makes sense to go slowly with every patient with milder disease. You may 
want to initiate panretinal photocoagulation with as little as 200 to 400 spots—
sometimes even less if you are really worried—and then plan on adding the full 
amount over one to two additional sessions, depending upon how the patient 
tolerates the fi rst treatment. This will usually keep you out of permanent trouble 
if you come across a patient who is very sensitive to PRP. If you do have a pa-
tient whose vision drops, you should wait to let things return to baseline before 
adding more treatment (if the proliferative disease will let you). Sometimes these 
patients even need to be treated in small doses over six to eight sessions. (Such 
patients may get a bit frustrated over this experience, so consider a second 
opinion to keep everyone happy.)  Another option in patients like this is intravit-
real therapy to keep the macula dry while the PRP is being placed.5 The impor-
tant point is to be fl exible and never approach the number of sessions with that 
“one size fi ts all” mentality.  
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This blue box likely applies only to docs practicing in America.

 Chapter 21 discusses in detail the socioeconomic issues involved in treating diabet-
ics, but there is one issue that needs to be covered right here. Most insurance com-
panies will pay for a PRP only once every 90 days. The thinking is that they only have 
to pay once, and that payment will cover as many treatments as are needed for the 
three-month period. You don’t have to have a Nobel Prize in economics to realize that 
there is, therefore, a strong urge to do every PRP in one session—or as few sessions 
as possible—in order to maximize revenue per unit of time in the clinic. 

Please, please, please ignore this urge. If you are in the early phases of your train-
ing, you are likely untainted and this admonition will seem ridiculous. If you have a 
practice and a family to pay for, you may notice that a sense of frustration can slowly 
creep into your soul as you circle the “no charge” line on a bunch of lasers. Recog-
nize that the PRP reimbursement is structured so that these extra visits are taken into 
account—you are in fact being paid to do several treatments. Consider only what is 
best for the patient, and pinch yourself strongly if you fi nd that you are even remotely 
thinking about this as you plan a given patient’s treatment. 

(As an aside within an aside, you may run across patients treated in the really old days 
when PRPs were paid for visit by visit. Having a patient tell you that they were brought 
back 12 times over six months to get a little bit of PRP each time will help you under-
stand that maybe the present payment system isn’t so bad.)

You also have to be fl exible about how often you schedule each session; pa-
tients with aggressive PDR may need treatment every week, but treating pa-
tients every two weeks is probably best. It has been shown using OCT that even 
a healthy macula will swell a bit after a PRP. If patients are treated every week, 
it takes longer for their maculae to recover from this swelling than if the PRP 
sessions are spread out every two weeks.6 (And patients in this particular study 
started with relatively healthy maculae.*) It seems safe to assume that if a patient 
has a compromised macula, it may be risky to do PRPs spaced a week apart—
best to spread things out a bit if the proliferative disease will let you. 

Another reason to go with every-two-week treatment is that it is often hard to 
see where you treated if you bring them back after a week—it often takes about 
two weeks for the spots to become more visible from scarring. (Finesse point: 
You can usually identify previous spots—even if you can’t see them clinically—in 
the backscatter of your laser light as described in Chapter 8.)

However, issues beyond what is best for the eye can sometimes play a role in 
deciding how many sessions to do and how far apart they should be spaced. 
Some patients may risk losing their job if they are absent too often, so be sensi-
tive to such needs and adjust the treatment plan accordingly. (If the retinopa-
thy is mild, you might be able to treat at longer intervals so there is more time 
between days off for the patient—this is better than risking macular problems by 

* One does not get to use a nifty word like maculae very often, yet here it occurs 
twice in one paragraph. Excellent.
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stuffi ng a lot of laser into one session just to make their boss happy.) 

What if they need bilateral treatment? It is always a bit dicey to do bilateral PRPs 
right off the bat. If you have one of those patients with really fussy maculae, you 
can shut down their ability to function for quite a while if you treat both eyes at 
once. Even if you want to get treatment started quickly in both eyes, it usually 
makes sense to treat one eye fi rst so you and the patient can see how the eye 
responds. You can start treating the fellow eye in a few days and adjust your 
approach depending on how the fi rst eye behaves. If things go well, and the 
patient doesn’t mind having both eyes blurry at the same time, then you can 
treat bilaterally to save visits. If things don’t go well, then you will likely need to 
alternate eyes at each treatment. This can turn into a lot of visits, but so be it if it 
makes the treatment safer.

What if they have a hemorrhage when they present?

First of all, remember the caveats in Chapter 12—make sure that you are deal-
ing with proliferative disease and not another cause, such as a retinal tear. If the 
patient does have proliferative disease, then the treatment protocol depends on 
the amount of blood present. If there is a dense hemorrhage with no view—and 
they have no history of prior laser—you should refer for early vitrectomy to clear 
the blood out and get in laser before permanent damage occurs.

If there is a dense hemorrhage but you can see some retina, you should treat as 
much as you can (assuming you can be sure the posterior retina is safe with a 
B scan). The goal of the faster treatment is to get laser in before further hemor-
rhage obscures your ability to treat the eye. If you can get in enough laser, you 
may be able to stabilize the eye and give it a chance to clear without the need 
for vitrectomy. If there is not a lot of room, you might want to just treat all the 
retina you can see at the fi rst session. This is especially true if there are areas of 
loculated hemorrhage being held in place by the cortical vitreous. These locula-
tions can rupture and if the blood spreads throughout the central vitreous you 
will lose your ability to treat previously visible portions of the retina. 

If there is more room, you may want to be a bit more conservative in order to 
avoid complications related to an excessive PRP; perhaps treat in two sessions 
a week apart using a fairly large number of spots (say 500 to 1,000 to treat the 
inferior retina, followed by enough to fi ll in the remaining fundus at the next ses-
sion). This is more aggressive than usual, but not enough to pulverize the eye. 
Whether you treat all at once or in divided doses, recognize that there really is 
no incorrect approach as long as you are thinking about what you are doing. (By 
the way, patients with a vitreous hemorrhage are often best treated fi rst with a 
wide-fi eld indirect lens to slip around the blood as much as possible, then with 
a Goldmann three mirror for squeaking treatment out to the far periphery. You 
will often have a clear view of the far anterior retina because the blood can’t get 
through the vitreous base.) 
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It turns out that patients with hemorrhages may end up being some of your 
most grateful patients if the hemorrhage clears after the laser (and it usually 
does if the disease is relatively mild). They will understand exactly where they 
were headed, and even if it takes a few months for the blood to wash out, 
they will greatly appreciate the fact that you saved them with your laser skills. 
It makes one wish that every diabetic would just have a little teeny hemor-
rhage as soon as they start to get some neovascularization. Then they would 
understand why we do this…

If the hemorrhage is mild and the patient has good vision, you should consider 
going slower if the proliferative disease is not very aggressive-looking. There is 
often more time than you would expect between hemorrhages in eyes with mild 
disease, and you are unlikely to “miss an opportunity” by dividing the treatments 
in patients who are less sanguineous. Although the presence of the blood is 
often as scary to you as it is to the patient, consider restraining yourself in order 
to avoid damaging the macula. (If you are going to treat over multiple sessions, it 
does make sense to tell such patients to give you a call if they think the hemor-
rahge is getting worse—you can bring them in and fi nish the treatment quickly if 
necessary.)

Also, remember that if you are treating a diabetic with a mild hemorrhage, you 
have to remind them that you can only indirectly control their “bad blood ves-
sels” with the laser. They need to know that the blood may get much worse, de-
pending on the capricious nature of their disease. You especially need to remind 
them that the laser will not make the blood in their vision disappear overnight.  
Don’t be surprised if you have to repeat this last point if you call the patient to 
see how they are doing after the laser. Patients have a strong tendency to as-
sume that the laser will immediately solve a problem that the diabetes has been 
working for years to create.

Where should you treat?

The standard DRS protocol called for non-specifi cally treating from the posterior 
pole to the equator, but, as with corneas, custom ablation is often the way to go. 

For the “standard” treatment, the posterior border usually starts a disc width 
from the nerve and just outside the major arcades around the macula. The 
temporal treatment line is usually two to four disc diameters temporal to the 
fovea (Figure 8). Treatment is then carried out to the point where your contact 
lens can’t easily see through the patient’s lens—usually to an area anterior to the 
equator. 
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Figure 8. A triptych of approaches to choosing the posterior border to a PRP. These 
are also Photoshop’d—one would be reluctant to put in this much laser all around the 
posterior pole at one treatment unless absolutely necessary. The middle would be about
standard; the one on the left would be very light (i.e., an elderly patient with mild disease),
and the right would be a very aggressive treatment for refractory disease.

The actual borders that you choose depend on how severe the disease is. There 
is a common clinical impression that “one spot in the back is equal to two or 
more on the side,” probably because the posterior retina is so much thicker 
and there are a lot more cells to generate vasoproliferative factors. Bad dis-
ease may, therefore, need treatment that extends further into the posterior pole. 
For instance, some patients need treatment using smaller spots just inside the 
arcades and two disc diameters temporal to the fovea. Sometimes the treat-
ment needs to be even closer to the fovea (for instance, if the angiogram shows 
that there is a lot of ischemia temporal to the fovea driving the neovasculariza-
tion). You can also get a bit closer to the nerve, but most folks stay at least 500 
microns away to avoid thermal damage to the disc. However, moving into areas 
this close to the center with panretinal photocoagulation is not without risk. If 
you fi nd that you are considering this, you may want to refer the patient to a 
retina specialist because the patient may benefi t from anti-VEGF treatment and/
or vitrectomy to gain control and perhaps avoid the need to ablate retina so 
close to the center of vision. 

It is helpful to use an angiogram with views of the periphery to guide your treatment. 
The FA will delineate the areas of capillary dropout nicely (especially the newer wide-
fi eld angiography techniques, as shown in Figure 1 in Chapter 12). This allows very 
targeted treatment. There is, as yet, no study proving that such an approach is better, 
but it does seem more intuitively satisfying, and photos of the border between dying 
and normal retina are great visual aids to help patients understand the problem.

 In patients with less aggressive disease, it is possible to stay farther away from 
the posterior pole. For instance, Blankenship did a study on the effect of bring-
ing treatment just inside the arcades, versus bringing treatment only to within 
two or three disc diameters of the arcades (Figure 9).7 Both groups did well, and 
there were fewer patients with macular problems in the peripheral group. How-
ever, the follow up was only six months in this study and patients usually have 
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decades over which they can generate vasoproliferative substances from lightly 
treated retina. Nevertheless, this is one approach to consider in a patient who 
needs a lot of PRP but also has a lot of macular edema; more peripheral treat-
ment can start to get things under control with less risk of worsening the macu-
lar edema. The patient will need to be watched, and it is likely you will need to fi ll 
in closer to the center, but hopefully by then the macula will be more stable and 
the treatment can be done more safely. 

Figure 9. Patterns used in a study comparing central versus peripheral PRP. Over six
months, the results were similar and the peripheral group had less macular edema. (Blan-
kenship GW, A clinical comparison of central and peripheral argon laser panretinal photocoagulation
for proliferative diabetic retinopathy. Ophthalmology 95:170-7, 1988. Copyright Elsevier)

The temporal area can be problematic, because aggressive treatment in this 
location seems to be associated with the worsening of any macular edema. 
However, this area also tends to have a lot of thick ischemic retina, which can 
cause trouble if not treated aggressively. In general, there is a tendency for non-
retina specialists to be too conservative in treating temporally, and because this 
area can develop neovascularization years down the road, it should be watched 
closely if it is not treated. One sign that trouble is developing is if the untreated 
region “re-acquires” fi ndings associated with severe NPDR. In other words, if an 
area starts to have increasing intraretinal hemorrhages with IRMA and venous 
beading (as in the 4-2-1 rule) it is likely that area needs additional PRP. An an-
giogram can again be helpful for guiding treatment, because it will clearly show 
any ischemia. You don’t want to cream this area all at once if you can help it, but 
don’t hesitate to move in if you are not happy with more conservative results.  

Another subtlety of panretinal photocoagulation is to use variable spot den-
sity in different areas of the fundus. For instance, it seems reasonable to use a 
lower density of spots superiorly and nasally if the patient does not have severe 
disease. These areas correlate to the inferior and temporal visual fi eld, which are 
the most useful portions, particularly in older patients who may have trouble am-
bulating. You can then treat the inferior retina more confl uently (changes in the 
superior visual fi eld tend to be less noticeable—unless your patient is a fi ghter 
pilot or spelunker). You can also treat more confl uently in the temporal retina, 
which is generally compensated for by the nasal retina in the fellow eye.   
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Getting Way Out There

Most of the time you do not need to go out as far as possible with a PRP; a 
bit anterior to the equator will do. On occasion you may want to treat ev-
erything, for instance in a very ischemic eye or if there is a hemorrhage that 
prevents treatment of the usual sites. You may also have a patient who is 
blocked or not very cooperative, which can make it hard to even get to the 
equator, let alone get to the ora. You have some options:

1.  Use all the lenses at your disposal—generally a Goldmann can go 
out the farthest in a phakic patient and a wide-fi eld indirect contact 
lens can go out the farthest in a pseudophakic patient.
2.  Delivering laser through a binocular indirect ophthalmoscope is a 
great technique, but is usually not available to a comprehensive oph-
thalmologist. If this is an option, see the suggested reading section 
at the end of this chapter for a good reference on this approach.
3.  Have the patient look in the direction you are treating or, if they 
are blocked or uncooperative, torque the eye with the lens, as dis-
cussed in Chapter 4.
4.  If the eye is blocked, you or someone you trust can push in on 
the eye to indent the periphery and bring it into view. This often re-
quires three hands, and you can get a very hot burn if you treat right 
on the hump that is created, so be careful.
5.  There is an obscure device known as an Eisner Cone that fi ts 
behind the eyelids and provides a way to indent the periphery when 
using a Goldmann-type lens. This is not easy to use, and it is hard to 
fi nd, but it is good to be aware of. You would probably be better off 
getting an indirect ophthalmoscope attachment for your laser if you 
really want to get this advanced.
6.  There is one fi nal move that can be very helpful, and that involves 
coordinating the position of the patient’s head and the angle of your 
slit lamp. Sometimes, if you have them turn to the side a bit and you 
swing your slit lamp in the other direction, you can get a few extra 
degrees of visualization in the periphery. You can also raise and 
lower the laser table to get a little better view of the superior and 
inferior retina, respectively, as the patient’s head tilts up and down at 
the slit lamp. 

These techniques don’t always work but sometimes they come in handy for 
diabetics or patients that have retinal tears in the periphery. YMMV.

The DRS called for the direct, confl uent treatment of fl at patches of neovascular-
ization in the periphery in order to stamp them out. It is not clear whether this is 
really necessary, because small patches of fl at NVE tend to be benign, anyway, 
and an effective PRP pattern will automatically take care of them. If you feel you 
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Where to stage the treatment

Most people will treat the inferior fundus at the fi rst session. Treatment in this 
area tends to cause fewer symptoms because the inferior fundus corresponds to 
less useful visual fi eld. Treating this area fi rst also ensures that it is treated in the 
event that a hemorrhage occurs; the blood tends to settle inferiorly and preclude 
further treatment. Subsequent treatments will then fi ll in nasally, superiorly and 
temporally.  Because there is a sense that treating temporal to the fovea is most 
likely to exacerbate macular edema, it is a good idea to close the temporal loop 
in at least two steps.  

Figure 10 shows how you might treat over two or three sessions. The three-ses-
sion approach is probably the safest for patients who have early disease and for 
whom there is no time pressure. 

Figure 10. Suggested
two- and three-stage PRP
patterns. (Reproduced, with
permission, from Folk JC, 
Pulido JS, Ophthalmology
Monographs 11: Laser Pho-
tocoagulation of the Retina
and Choroid, American
Academy of Ophthalmology, 
1997.) By the way, this is a
great book for laser treatment 
in general—lots of timeless
info about lasering many dif-
ferent diseases.

have to treat directly, though, do be careful, because very aggressive laser will 
thin out the retina. If traction then develops, these atrophic areas can tear and 
allow the retina to detach. Most specialists no longer do this.

Although one may or may not want to treat small patches of fl at neovasculariza-
tion, there is agreement that one should go lightly in areas of pronounced gliosis 
and extensive neovascularization. These areas will very likely contract with time, 
and it is important to avoid treating them with heavy confl uent burns due to the 
risk of stimulating aggressive contraction and the risk of eventual hole formation.  
If traction already exists, or if the retina appears excessively thin, you defi nitely 
want to avoid creating a hot spot, because if you poke a hole in one of these 
taut areas both you and the patient will be sorry very quickly. Repairing com-
bined traction/rhegmatogenous detachments in diabetics is not easy, and the 
visual results are usually not impressive, even if the surgery is successful. If a 
hole forms the vitreoretinal surgeon has to religiously strip off anything that can 
cause traction—something that is very tricky in areas of retina that are already 
atrophic. Just be careful when treating around places like this. 
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 One of the more diffi cult things about treating proliferative disease is that, as a 
conscientious physician, you may fi nd yourself empathizing with your patient in terms 
of their absolute hatred of panretinal photocoagulation. It can be especially rough if 
they want to forego retrobulbar anesthesia for whatever reason—you can end up feel-
ing every spot with them. All of this can make you want to try to “help them” by doing 
the least amount of PRP possible, and it can be easy to grossly undertreat patients by 
doing this. 

Unfortunately, treating proliferative retinopathy usually means you have to be cruel 
to be kind, and unless you are absolutely convinced that the proliferative disease is 
mild, you need to harden your heart a bit and put in the appropriate treatment. The 
next chapter will discuss all sorts of strategies to minimize the patient’s discomfort 
and make the process easier, so you can get the right amount of treatment in with the 
least amount of pain for both of you. 

(If this blue box makes no sense to you, please check the level of your empathy tank 
before it is too late.)
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Doc, at Least It’s Not as Bad as Having a 
Baby: Pain Control for PRPs.
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Pain  control can be a real problem, especially on a busy clinic day, when all you 
want to do is cook some retina and move on. It is a good idea to slow down and 
deal with this thoroughly, though, for three reasons: 

1.  It is a nice thing to do. 
2.  It is easier to get patients to return for follow up if the experience is 
not awful.
3.  When patients sit around waiting for their endocrinology appoint-
ment, they will compare your treatment to the treatment that the other 
diabetics get. They will dump you if they fi nd out that someone else 
makes the experience more pleasant than, say, the average Inquisition. 

It may well be that as new laser technologies and new laser techniques are 
brought online, the whole issue of pain control will become much less of a prob-
lem. For instance, if gentler techniques such as the micropulse laser mentioned 
in Chapter 3 are proven to be effective in treating proliferative disease, then 
perioperative pain will be minimal. New delivery systems that can automatically 
apply multiple burns in rapid succession may also be helpful. However, new 
technology tends to be very expensive, and techniques that try to get by with 
less treatment than traditional ETDRS and DRS protocols are still investigational. 
As a result, this chapter will assume that you are doing traditional treatment with 
traditional tools.

There are a number of variables you can manipulate to make things more com-
fortable. The fi rst is just to do what was mentioned in Chapter 7: Try to mentally 
put yourself in the patient’s position, and try to anticipate what will scare them 
or make them uncomfortable. Always inform them about what you are about to 
do, and try to keep up a calm, soothing chatter while you are doing it—in other 
words, be a junior hypnotist.

Next, make sure the topical anesthesia has not worn off—especially during a 
long session. Sometimes the patient can’t distinguish the difference between 
surface discomfort from the lens and pain from the laser. Often the simple act 
of giving the patient a break as you add more topical anesthesia will help them 
reset their pain threshold and allow you to get through the procedure.

It can also help to spread the treatment out over multiple sessions, perhaps 
putting in a few hundred spots at each session if the nature of their disease will 
let you get away with it. This approach is usually too inconvenient, especially if 
patients or family members have to take time off of work for each treatment, but 
this can work well for some patients as long as the proliferative disease is not 
progressing.

 Some doctors feel that systemic medications will help. You can try anxiolytics 
or pain medicine by whatever route you feel comfortable. However, when you 
start tickling the long ciliary nerves it seems as though no amount of systemic 
medication can help. Nevertheless, remember that you have the option of using 
systemic treatment, and you will fi nd an occasional anxious patient who does 
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much better with a hit of  Xanax while they are dilating.

There are also some variables on the laser you can play with. The two simplest 
things are to decrease the spot size and decrease the duration. Some lasers 
can go down to 0.02 seconds on the duration; this seems to help decrease the 
discomfort.1 Remember the warnings in the chapter on laser wrangling, though.  
When you decrease the duration, you will have to compensate by turning up the 
power. This, in turn, means that there is less time for the heat to spread out in 
the tissues, and you may be more likely to get a hot burn if you are not paying 
very close attention to what you are doing—especially if you are also using a 
small spot and there is a lot of pigment variation in the fundus. You may want to 
get comfortable with longer durations fi rst, and once you have a more intuitive 
sense of how the retina responds to your laser you can try going to these much 
shorter durations. 

Also, as mentioned in the previous chapter, you will notice that patients will 
sometimes complain of a great deal of pain in one location of the fundus and 
have less pain in another.  Most of the time you can correlate this with the loca-
tion of the various ciliary nerves; for instance, pain is especially common near 
pigmented areas between the tributaries of vortex veins. Sometimes the phe-
nomenon is random, and the patient will jump as you are treating a nondescript 
area of the fundus. You can always treat the less painful areas fi rst and save the 
more painful ones for fi ll-in treatment, if necessary. 

Another technique is to slow down the rate of fi re. Sometimes, rapid laser treat-
ment results in temporal summation and can make the experience more miser-
able. Slowing down the treatment a lot, however, can make the laser really drag 
on and on, and it may be better to move on to some sort of anesthetic injection 
if both you and the patient are getting frustrated by the long process.

If you do need to do regional anesthesia, the standard approach tends to be ei-
ther a retrobulbar or peribulbar injection, depending on your preference. There is 
a general sense that a  retrobulbar injection is more effective and faster, whereas 
a peribulbar technique may be safer (although it takes longer to work, and may 
require multiple injections, which can obviate any advantages). A full discussion 
is well beyond the scope of this book—in short, do what works best for you 
based on your experience. 

By the way, there is a situation in which the technique in the previous para-
graph can burn you, as well as the patient. If, in follow up, you are seeing a 
patient who has an odd, patchy PRP pattern, you can bet that the previous 
treating physician did this very thing as the laser was being placed. If you 
need to do a PRP fi ll on such a patient, it is guaranteed that every single one 
of your spots will be quite painful, no matter how you tweak the settings—
and the patient will be convinced that you are a monster and their previous 
doctor was a saint. It always helps to warn patients that subsequent lasers 
can be more painful so they understand what is going on.
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In addition to full-blown orbital anesthesia, you can occasionally get by 
with more localized injections.  For instance, after numbing the conjunctiva 
with a pledget, you can place subconjunctival anesthesia, which will do a 
fairly good job of numbing the anterior portion of a quadrant of the fundus. 
Another option is to try a sub-Tenon’s approach. Although a sub-Tenon’s in-
jection is unlikely to give you complete anesthesia of the globe, it can be very 
effective for treating a larger quadrant of the fundus, and may be safer than a 
retrobulbar injection. These are not techniques you are likely to use often, but 
they are good things to keep in your toolbox.

Of course, you need to clearly state the risks of performing local anesthesia, 
such as globe perforation, retrobulbar hemorrhage and even diplopia from 
inadvertent muscle injection. All of these things are unlikely, but if you treat a lot 
of diabetics, you will do a lot of retrobulbar injections, and the odds will tend to 
catch up with you at some point. You do not want such a complication to come 
as a surprise to the patient. Usually, however, if the patient is miserable from the 
laser they will be more than willing to accept the small risk of a numbing shot.

Oh, and don’t forget to fi nd out if the patient is on  Coumadin. If they are, you 
may want to check an INR to make sure things are not too out-of-control prior to 
an injection (more on this in Chapter 25). It is very easy to forget to do this when 
things are busy, but a busy day is exactly when the retina gods will make you 
try to remember how to decompress an orbital hemorrhage in an anticoagulated 
patient...

Hey, sorry to throw in two text boxes that are only two paragraphs apart, but 
it is worth pointing out that if a patient has a really high INR, yet you still need 
to get some laser in fast (i.e., neovascular glaucoma), it is a great time to use 
the less invasive anesthesia techniques mentioned in the preceding blue box.

Also, remember that people who have had Lasik or cataract surgery may now be 
refractively emmetropic, when in fact they still have big, pear-shaped eyes. Do 
not assume that an aggressive placement of your retrobulbar needle is safe just 
because patients are not wearing thick myopic spectacles. A needle through the 
retina tends to be worse than any degree of proliferative disease. Duh.

Finally, you should also have appropriate resuscitation equipment available, 
and your staff should check on patients shortly after performing an anesthetic 
injection in the offi ce. Remember that if your anesthetic gets into the brain pan 
you do not want the patient to be alone when they stop breathing. Be especially 
alert for any patient who starts to complain of trouble swallowing or breathing 
within a few minutes of the injection—watch them carefully, and do not assume 
that they are just having a vasovagal response. Interesting factoid: There has 
been at least one case reported wherein a patient developed respiratory arrest 
from a retrobulbar, and when the patient recovered, he said that he was awake 
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the whole time—he just could not talk or move during the episode.2 Watch your 
language!

Whatever method you use to make your patients comfortable, your most useful 
tool is your clinical experience. It will not take long for you to realize that some 
patients do extremely well and other patients are likely to have real problems 
with the laser—and you will get a sense about which category a patient is in just 
by interacting with them well before you sit them down in the laser suite. (Insert, 
once again, the standard stereotype about the burly, tattooed male being unable 
to tolerate much of anything).  

You will likely fi nd that a patient’s ability to tolerate the laser decreases as 
you put in the treatments. Many patients can do well with the fi rst two treat-
ments, but end up needing an injection with the third. Just be fl exible.

Also, recognize that some patients are unable to decide between the risk of 
an injection and the pain of the laser. Although modern medicine emphasizes 
informing patients and “letting them decide for themselves,” this is a situation in 
which you may want to gently suggest that they try an injection one time to see 
how they like it. They will usually choose to use an injection henceforth, once 
they see how easy it is, and you will have avoided a very, very long session at 
the laser. (Understand that this is not a situation in which saving the doctor’s 
time is more important than the patient’s safety. Instead, what you are avoiding 
is a long, tedious session wherein both the doctor and the patient can become 
toxic. This is bad for everyone, and can lead to an unhappy patient who does 
not return for follow up, which is the worst outcome. In this case, the overall 
karma allows you to revert to being a typical movie doctor from 1948 and just 
telling the patient what to do—not a good idea in general, but very effective 
when used sparingly.)

Some doctors will routinely give  retrobulbar injections to everyone because 
they make treatment faster.  Although this does rev up the assembly line, the 
sheer number of injections inevitably increases the risk of a bad complication. 
Also, you will fi nd that patients who have been in such a practice are often very 
grateful if they end up going to a doc who gives them a choice, rather than 
automatically giving them a retrobulbar. It is much better to take a little more 
time to sit the patient down and let them see what a PRP is like. This way, you 
can explain in advance the potential risks of regional anesthesia, and they can 
decide for themselves if they want to bail out and get a numbing shot. You will 
fi nd that many patients can tolerate a fairly stiff dose of laser without automatic 
injections—it takes a little more time, but most patients appreciate being given 
the chance to decide (preceding paragraph notwithstanding!).   

What about post-op pain?

Most of the bad pain tends to occur right at the time of the laser, and then re-
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solves once the treatment is over.  However, sometimes the pain shows up later 
and can be quite severe, especially if the patient was blocked and you put in a 
lot of treatment. First of all, you do need to see the patient if there is increasing 
pain. As will be discussed in the next chapter, you need to make sure the cor-
nea, and, in particular, the intraocular pressure are OK because these things can 
cause pain that needs to be treated with something other than “take two aspirin 
and call me in the morning.”

Most of the time the eye itself will be doing well, but the person attached to the 
eye will be miserable. If you do a lot of laser at one session, you may want to 
give them a topical steroid and cycloplegics to head this off. You can also try 
oral pain medicine, although many diabetics are not allowed to have nonsteroid-
als due to possible effects on kidney function. Diabetics can also get violently 
nauseated from narcotics due to GI motility problems combined with the ten-
dency of eye pain to produce nausea. Sometimes simple things like a cool or 
warm compress can help, and on rare occasion the most merciful thing to do is 
to re-block the patient using a long-acting anesthetic. Usually, time is your best 
friend. 

Some patients can even get so sick they throw themselves into diabetic ketoaci-
dosis, so have a low threshold of referral to their internist, or even the emer-
gency room, if they are telling you that they are having trouble keeping their food 
down or controlling their sugar. This type of severe problem seems more likely in 
younger patients with brittle disease.

In any event, if you do run into problems with post-op pain, be sure to note it in 
the chart; such patients benefi t from doing the laser in smaller increments over 
longer intervals if at all possible.
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You Should Not Do Magic You Do Not Understand: 
Complications of Laser Treatment
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Although each chapter covers some of the complications related to treating 
diabetic  retinopathy, it is probably a good idea to gather all the potential com-
plications together in one place so you can be reminded why you spent years 
learning how to do this.

 Probably the most common problem is scruffi ng up the corneal epithelium. 
Diabetics, especially by the time they have retinopathy, tend to have a bad 
combination of decreased corneal sensation and anterior basement membrane 
abnormalities. This can predispose them to punctate epithelial erosions or even 
full-thickness epithelial defects from the use of the contact lens. Fortunately, 
this is not very common, and if there are symptoms they tend to be mild and 
self-limited—meaning that they are a perfect indication for all those artifi cial tear 
samples that keep building up in your cabinets. It also helps to rinse out the 
methylcellulose after treatment, both to increase the patient’s comfort and be-
cause sometimes the methylcellulose can thicken and make the eye very irritat-
ed once the topical anesthetic has worn off. Don’t forget to remind the patient to 
avoid rubbing their eye while it is numb, as well. If there are a lot of pre-existing 
anterior basement membrane changes, or if the patient has a history of getting 
a full thickness epithelial defect after a laser, you will want to be very careful with 
their epithelium. You can consider adding copious ointment to the eye or even 
patching it temporarily to protect the epithelium while the anesthetic wears off. 

Really fragile corneas may need “no touch” techniques, such as using a 90-
diopter lens to deliver the laser without using a contact lens. It is a bit of a 
hassle because you don’t have as much control over the eye and you have to 
keep the lids open with your other fi ngers, but it is a technique that comes in 
handy at times. It has also been suggested that you can use a bandage contact 
lens underneath your laser contact lens if necessary.2 Another option would be 
to deliver the laser using an indirect ophthalmoscope—although most general 
ophthalmologist’s offi ces do not have one of these. If you are interested in doing 
this, there is an excellent reference at the end of Chapter 14. 

Occasional patients may even have surface problems with the fellow eye. These 
patients are so busy trying to keep their fellow eye open and to fi xate properly 
that they can actually dry it out, creating a lot of post-laser pain in an eye you 
never touched. Always encourage patients to periodically close their fi xating 
eye, so as not to run into this problem. (By the way, this is particularly likely if 
you are treating both eyes at the same session. If they keep the eye you fi rst 
treated wide open while you treat the second eye, they can really dry out the 
cornea because they are numb—especially if any methylcellulose is holding the 
anesthetic on the epithelium. You defi nitely need to remind them to close their 
fi rst eye in this situation.)

It is also possible to cause corneal or lens burns with the laser, especially if 
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Other anterior segment complications include iatro-
genic Aide’s pupil, which can result from very heavy 
laser, especially anterior to the equator where the short 
ciliary nerves branch out to reach the ciliary body and 
iris. This probably will not have any signifi cant visual 
consequences, but patients may get very fussy if they 
feel you have changed their appearance—not everyone 
wants to look like David Bowie. Basically, try not to use 
deep and heavy burns unless absolutely necessary, 
when treating over the long ciliary nerves in the hori-
zontal meridian or when treating anterior to the equator.

You can bet that if your laser can affect iris function, it 
can also affect ciliary body function—and this can be 
far more annoying. A heavy PRP can defi nitely de-
crease accommodation. This is particularly important in 
a patient who is in the pre-presbyopic or early presbyopic age range. Remember 
that diabetics can have autonomic neuropathy to begin with, and if you tip them 

you are using high powers. As mentioned in the chapter on contact lenses, the 
wide-fi eld indirect lenses can actually result in high irradiance at the plane of the 
cornea or lens, especially with very large spot sizes. This becomes important 
if there are any opacities that might take up the laser on its way to the retina—
such as eyelashes or bits of mascara stuck under the contact lens, or corneal 
pigmentation near the limbus. 

A problem that was more common in the past was the occurrence of burns in 
the lens. This would happen if there was signifi cant nuclear sclerosis: The yel-
lowed lens would take up the laser (especially the blue-green wavelength that 
was more common back then). Patients would end up with very characteristic 
lenticular burns (see Figure 1).

Figure 1. Lens burns seen with the red refl ex and up close with direct illumina-
tion. With conservative powers and spot sizes, you will likely never see this, but
be careful if you are using an indirect contact lens with large powers and spot
sizes of 500 microns or more.

Figure 2. David
Bowie’s eyes.
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into more pronounced presbyopia, you can end up with a very unhappy patient, 
even if your superb laser has spared them from total blindness. Again, you have 
to do what you have to do, but it is important to both warn patients about this 
possibility so they are not surprised, and to try to go easy when treating over the 
nerves if possible.

There are also patients that can develop rather severe iritis after a laser. This is 
more likely with hot and heavy treatment, and sometimes it can even result in 
synechia formation—something to be avoided in patients that need to be dilated 
a lot to see the back of their eye. (Synechia can also occur of you are clipping 
the pupil margin with your treatment. This is more likely with an indirect ophthal-
moscope delivery system, but it can happen with a slit lamp laser, too.) Consider 
using a topical steroid and cycloplegic if you put in a lot of laser or if you have a 
patient with a history of uveitis.

Patients can also have problems related to elevated intraocular pressure. Heavy 
panretinal photocoagulation can cause diminished outfl ow because of swelling 
of the ciliary body. Occasionally this swelling can even rotate the iris enough to 
cause angle-closure glaucoma. This is more likely in patients who already have 
narrow angles, and you may want to avoid very heavy treatment in one session 
with such patients. This is also something to keep in mind if you have a patient 
with longstanding glaucoma and fragile nerves. Even if they don’t get angle clo-
sure they can have a transient rise in pressure that can threaten their nerve, and 
you should adjust your treatment accordingly. 

The important thing is that if a patient calls you because of pain subsequent to 
panretinal photocoagulation, do not assume that they are a wimp and phone in 
some narcotics. You really should look at them to determine if they have devel-
oped uveitis, elevated pressure or even angle closure. By the way, these prob-
lems tended to be more common in the old days when patients were pounded 
with confl uent white-hot laser burns or, worse, were treated with xenon photo-
coagulation. Doing a gradual, careful PRP is much less likely to result in prob-
lems, but it is still important to be aware of all the trouble you can cause. 

POSTERIOR SEGMENT
 Most posterior segment issues have already been discussed in the preceding 
chapters—but a little repetition is good, because you want to make it through 
your whole career without gaining personal experience with any of these prob-
lems. 

Perhaps the most disastrous mistake is to create an inadvertent foveal burn. 
Follow all the advice about constantly checking your location in the fundus and 
always know for sure where you are. Remember that you are far more likely to 
do something like this when you start to feel very comfortable with your laser 
skills, and that it is especially likely to occur when you are frantically trying to 
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stay above water on a busy clinic day. Don’t ever get overconfi dent, and don’t 
ever let yourself feel rushed when you are guiding coherent light into a fellow hu-
man being’s eye. You don’t want your handiwork to turn into a treasured slide in 
some retina specialist’s talk on laser complications.

If you forget which eye you are treating, or if you mix up which side of the eye 
you are treating while using an indirect lens, you can easily get lost. This is es-
pecially likely when treating in the temporal aspect of the posterior pole, where 
there is no optic disc or vascular arcade to warn you that you are crossing into 
no man’s land. This can happen more readily if your view is limited by a small 
pupil, or if media opacities interfere with your ability to sweep around and orient 
yourself. Also, remember that if you are using the large mirror in a Goldmann 
three mirror lens, it is possible to get deep into the macula without realizing 
it, especially if the patient is looking toward this mirror (Figure 3 in Chapter 4). 
Sometimes patients will have large vessels running across the posterior pole 
that can simulate the appearance of nasal retina, and this can really confuse you 
if you are not careful. If you come across such a patient, be very careful about 
where you are treating.

Almost all of these problems can be overcome by simply checking where you 
are at all times so that you do not get a chance to get lost. As mentioned before, 
it is good to set landmarks in your head so that if you see them, you know you 
are in a danger zone. Another option, especially when performing PRPs, is to 
put a line of laser spots at the posterior edge of your planned treatment pattern 
and then treat outward from this line—always moving from the back of the eye 
to the front—so at all times you are moving away from the posterior pole as you 
place spots. 

Figure 3. (Left) Whew, just in time. Five
out of fi ve doctors recommend not 
putting your PRP here…

Figure 4. (Right) This should make
your primary sexual organs shrivel.
But you can see how easy it could
be to do this, given the hazy view,
the hemorrhage that obscures retinal 
vessels and the nearby laser scars.
All of these things can make you
think you are where you are not. 
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There are also a host of complications related to poor power management with 
your spot size and intensity. If you remember all of the variables that can get you 
into trouble, you can stay out of trouble. For instance, if you decrease the spot 
size, or if your aiming beam suddenly becomes smaller and brighter, you know 
you need to cut back on the power. 

The point is that a hot spot can cause any number of problems, all of which 
are bad. A hot spot can cause a vitreous hemorrhage, intraretinal hemorrhage, 
subretinal hemorrhage, and even choroidal hemorrhage if you manage to burn 
down deeply. Remember, too, that if you have actually done any of these things, 
then you should keep pressure on the eye with the contact lens until any bleed-
ing stops. Also remember that if you burned something bad enough to cause a 
hemorrhage, you have probably also created a full-thickness retinal hole. You 
want to make sure you treat around the offending area enough to tack the retina 
down so you don’t get a detachment. 

A severe burn in the peripheral retina can also result in a late complication 
known as a choroidal-vitreal anastamosis. In this case a hot burn gets so deep 
that choroidal vessels are induced to anastamose with retinal vessels and then 
the ensuing network grows up into the vitreous, creating very aggressive, de-
structive neovascularization. This problem was more likely in the bad old days, 
and often occurred when people were using very heavy treatment with laser or 
xenon arc in an attempt to directly shut down NVE. This is something that is 
useful to know about in the abstract, but you should never come close to caus-
ing it. 

You can also poke holes in things without a hemorrhage, and this is particu-
larly noticeable if you burn through  Bruch’s membrane while doing a focal. The 
sickening sight and sound of this, as mentioned in Chapter 8, is something you 
should strive to never experience. If it does happen, remember that such a spot 
may be nidus for development of a choroidal neovascular membrane, and you 
will want to watch for any unusual subretinal hemorrhage or localized macular 
edema that heralds the development of such a problem. Also, recall that you do 
not necessarily have to break Bruch’s membrane to get a neovascular mem-
brane; it can also occur around less intense laser treatment. All of this is why 
you should strive to do the least amount of laser necessary to treat macular 
edema.

Also remember that there are occasional patients who are extremely good ob-
servers and will notice each and every focal spot that you apply. These are more 
likely to be younger, type-A patients who do not have a lot of diabetic disease 
and who are much more likely to notice the punctate changes in their paramacu-
lar vision. As mentioned in the chapter on informed consent for treating diabetic 
macular edema, you want to make sure patients are aware of this possibility and 
you should always treat as lightly as you can—but if they need treatment, they 
need treatment.

There are also a few things that can happen when treating proliferative disease 
that are not really complications, but your patient may be likely to feel that they 
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Figure 5. Intense
PRP resulting in a pe-
ripheral serous retinal 
detachment. (Figures
1, 3 and 4 courtesy of 
James C. Folk, M.D. 
[the images—not the
techniques])

are—for instance, the occurrence of a vitreous hemorrhage shortly after a PRP 
due to the shrinkage of the blood vessels. There is really no way to avoid this, 
and it may actually represent a good response to treatment. However, you do 
need to warn the patient about this possibility, especially if they are presenting 
with asymptomatic proliferative disease.

The other “complication” is that the patient may develop more signifi cant trac-
tion, perhaps even a retinal detachment, as the neovascular tissue responds 
to your treatment. If you think something like this might happen you want to be 
very clear about this prior to treatment, especially in patients who are present-
ing late in their proliferative career with extensive disease that should never have 
been allowed to develop in the fi rst place. If you are worried that this could be a 
big problem, you might want to refer the patient to your friendly neighborhood 
retina specialist.

Sometimes a very aggressive PRP can result in an exudative retinal detachment 
and/or choroidal effusions, which can even simulate a rhegmatogenous retinal 
detachment. Usually, this problem is evidence of a very sick eye, and it is more 
likely to occur in patients who get lots of hot spots in one sitting. If you actually 
manage to do something like this to a patient, you should give them topical ste-
roids and cycloplegics to help things settle down, and then try to be gentle with 
any additional treatment.

There are other, stranger things that have been reported. For instance, patients 
have developed thermal optic neuritis from excessive treatment near the nerve, 
or retinal vasculitis and even vascular occlusion from hot burns on vessels. 
You should never, ever have any experience with entities such as this; they are 
included simply for completeness.

A more common problem associated with panretinal photocoagulation is pe-
ripheral fi eld loss, and this was especially likely in the olden days when large 
amounts of laser were applied rapidly. Measurable changes can occur in up to 
50% of patients, although milder treatment seems to have less of an effect.1 Of 
course, patients are receiving the treatment in the fi rst place because the bulk of 
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their peripheral retina is either dead or dying off—the difference being that if they 
choose to have fi eld loss from their disease alone, they have to accept the risk 
of total vision loss from untreated retinopathy. In other words, whether periph-
eral fi eld loss is related to the disease or your treatment is largely academic; the 
patient really has no choice. Hopefully you, with your newly gleaned knowledge, 
will be able to put in a gentle yet effective PRP with less risk of dramatic visual 
fi eld loss than was seen in the old days. Still, this can be a real problem—espe-
cially in terms of driving—and hopefully a time will come when patients won’t 
have to risk this additional insult to their vision as new pharmacologic treatments 
come online.

Panretinal photocoagulation can also cause problems with dark adaptation, nyc-
talopia and color vision, all of which seem more likely with heavier treatments. 
However, it is hard to know to what degree these can be attributed to the laser 
versus the severity of the underlying retinopathy. Even diabetics who do not 
need PRP complain of problems along these lines as they get older and experi-
ence the general deterioration of retinal function that occurs with the disease. 
Nevertheless, if signifi cant problems occur right after a laser, then it probably 
was the laser and patients need to be warned about this possibility. 

A related problem is the fact that many diabetics will complain of increased 
sensitivity to light. Again, this may represent overall generalized deterioration 
due to diabetes. However, it is also likely that the loss of peripheral pigmentation 
that accompanies extensive scarring from laser treatment allows light to bounce 
around in the eye, so that the remaining compromised retina has even more 
problems in bright light situations.

Of course, one of the main complications of both macular treatment and PRP 
is decreased central visual acuity. This is usually due to exacerbation of pre-
existing macular edema, and ways to avoid this are specifi cally covered in the 
chapters on performing these treatments.

ONE LAST COMPLICATION
After having carefully reviewed all the different ways you can screw up with 
lasers, it is important to remember that perhaps one of the most worrisome 
complications is to have your treatment fail because it was inadequate. General-
ly, a “less is more” technique is the best way to go, because the fewer spots you 
need to place—for any treatment—the more vision your patient gets to keep. 
Unfortunately, if you don’t put in enough spots to control the disease, then you 
for sure haven’t done the patient any favors. Decisions about how aggressive to 
be will become easier with time and experience, but remember, if you do end up 
going light with any laser, watch the patient closely and do not allow them to be 
lost to follow up for any reason.
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