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Now What? 
Following up a PRP and All Those Little Hemorrhages

ch 17DR.R
UPN

AT
HJI(

 D
R.R

UPA
K 

NAT
H )



Diabetic Retinopathy 176

 One of the most diffi cult aspects of treating proliferative diabetic retinopathy 
is deciding whether further treatment is warranted. About two thirds to three 
fourths of treated eyes will demonstrate regression, and sometimes this can 
begin as early as a few days after treatment. It usually takes a bit longer to see 
the full effect of the laser, so it is common to check patients at about six to eight 
weeks after the last laser session to get a sense their response. If there is a po-
tential for signifi cant traction or if the patient is particularly worrisome, it makes 
sense to see them sooner. 

The ideal response is complete resolution of the neovascularization, period. 
Unfortunately, this ideal is not as common as one would wish, especially in 
younger patients, and often there are persistent vessels of some sort. If there is 
any sense that the vessels are growing, or if there is evidence of vitreous hem-
orrhaging (even small amounts of blood in the far periphery that are otherwise 
asymptomatic), then it is very reasonable to put in more laser. Although there 
are no controlled studies defi ning the amount of laser, there is a sense that if the 
fi rst treatment does not work, a rather substantial amount of laser is necessary 
to generate any sort of useful response the second time around. For instance, 
it probably does not help to put in 200 to 300 spots in a patient with persistent 
disease—instead, it seems that such patients usually need an additional critical 
mass of perhaps 500 to 1,000 spots.1 The exception to this would be if there is 
an area of the fundus that has less treatment, and especially if the new vessels 
are clearly growing in the direction of the untreated area. In this case, a smaller 
amount of treatment directed to the ischemic area may be all you need. 

As mentioned before, you can squeeze in over 6,000 spots to control the dis-
ease, but such patients may benefi t from referral for intravitreal therapy and/or 
a vitrectomy, rather than dribbling in more and more laser over several months 
and slowly eliminating all their visual fi eld. The vitreous does seem to play a role 
in stimulating the blood vessels, and by having it removed patients may get by 
with much less laser. Chapter 18 discusses when to consider referral in more 
depth.
 
If the blood vessels seem to have shrunk back somewhat, but have not disap-
peared, the decision to treat can be more diffi cult. Some patients may simply 
have persistent neovascularization that doesn’t cause trouble for years, and for 
these patients additional laser is a waste of time and peripheral vision. If the 
residual vessels are small in size and have really shrunk down in caliber, and if 
they are not widespread, it makes sense to watch them a bit. Another pattern 
that suggests quiescence is if the tips of the vessels have receded into thick, 
clublike endings. 

If the vessels are becoming more fi brotic in nature it suggests that the retinopa-
thy is leaving the proliferative phase and laser may not be needed (but do watch 
for progressive traction). On the other hand, if the tips of the vessels consist of 
fi ne, sprouting buds, then treatment should be added. Sometimes a fl uorescein 
angiogram can be helpful—active vessels can be very leaky, whereas quiescent, 
involuted vessels will leak much less.
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ch. 17  /  Following up a PRP 177

Figure 1. Old and new neovascularization. The photo on the left shows the
kind of thready, ropy appearance of regressed neo after PRP. Note the clumpy,
grapelike appearance of the ends of the vessels; they have shriveled up in failure. 
The photo on the right shows active vessels. Note how they are spread out and
arborized, with fi ne vessels at the tips growing in all directions. Also note that 
the image on the left was Photoshop’d to make the vessels easier to see. (Right
photo courtesy of the Early Treatment Diabetic Retinopathy Study Group)

Figure 2. Another example of regressed neovascularization, showing the shriv-
eled appearance of the old vessels. Note the relative lack of staining in the later
phases of the angiogram (middle). Such vessels are often nicely backlit by the
small amount of fl uorescein that does leak out. Compare this to the fi gure on the 
right, which shows the fl orid leakage seen with new, active vessels: There is no
view whatsoever of the actual vessels themselves, because they are obscured by 
all the fl uorescence.

Another important variable is the density of your PRP. If you were trying to go 
lightly and the vessels don’t seem to be regressing, then you should consider 
fi lling in the PRP pattern. An angiogram may be helpful here because it may 
demonstrate areas of non-perfusion that are not obvious clinically and you can 
see whether your initial laser covered such areas. 

If you do decide to add treatment, you can fi ll in between spots and extend your 
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Diabetic Retinopathy 178

treatment further into the periphery. You can also extend the treatment closer to 
the center of the macula, but if you really think you need to laser valuable real 
estate, you may want to get a second opinion beforehand. Also, if you need to 
treat over previously treated retina you need to be very careful about where you 
place your spots. Treatment that hits previous laser scars may be painful for 
the patient, and more importantly, the cicatricial pigmentation can dramatically 
increase the laser uptake and cause a hemorrhage or hole. 

Other factors that may help you decide about how hard to treat residual ves-
sels were discussed in preceding chapters. They include the patient’s age, the 
course of the fellow eye, the degree of compliance and control, and whether the 
patient is on  Coumadin.

A conundrum that occasionally comes up is when a patient had the fi rst 
stage of a PRP performed, but either never returned for follow up or the treat-
ing physician was happy with the initial results and did no further treatment. 
You may see these patients years later with partially treated neovasculariza-
tion, no symptoms, and laser treatment in only one sector of the fundus. If 
they have been stable for quite some time, and if they have good systemic 
control, it is reasonable to observe them. There is a risk of progression of 
their proliferative disease if they are left untreated, but there is also a risk of 
converting a happy asymptomatic patient into a bitterly symptomatic patient 
from problems related to a full dose of PRP. You just have to use your clinical 
judgment, and if the patient does elect observation it is important that they 
understand the risks and the need for continuous follow up. 

The converse occurs when a previously untreated patient needs treatment 
and has only a single clump of neovascularization in one part of the fundus.* 
It may seem that doing laser in only that area is all that is needed. This is not 
a good idea. A localized area of neovascularization does not mean that only 
one part of the retina is ischemic; there are no secret barricades to vasopro-
liferative substances in the eye. You may be able to get away with a milder 
PRP in such a patient, but once a patient crosses the line into needing laser, 
it is a good idea to treat all around the fundus rather than in one local area.

*By the way, make sure you have the correct diagnosis in such a patient. For 
instance, they could have the entity mentioned in Chapter 26 that begins with 
a “B.”

It turns out that in addition to fi guring out how to manage residual neovascu-
larization, there can also be problems deciding what to do about patients who 
have recurrent vitreous hemorrhages. It turns out that it is not uncommon for 
diabetics with persistent neovascularization to have intermittent hemorrhages 
over the years. If the vessels are growing or appear succulent, and there are 
signifi cant areas of untreated retina, then adding more PRP is the simplest thing 
to do. 

Sometimes, however, hemorrhages may be due to intrinsic vascular fragility; an 
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eye that is full of beat-up old blood vessels will have an occasional spontaneous 
hemorrhage, just like people can have spontaneous bruises on their legs. More 
laser is unlikely to make any difference in such patients, and if you feel their pro-
liferative disease is burned out and their PRP pattern is adequate, then observa-
tion is all that is needed. 

  A more common problem is age-related vitreous contraction beginning to tug 
at old neovascularization. In fact, patients may go years with nicely controlled 
disease, and then suddenly start to get hemorrhages simply because they have 
survived long enough for their vitreous to shrink and start pulling on the re-
gressed vessels. Adding more laser may be irrelevant for such patients, because 
now a mechanical problem is being imposed on their otherwise quiescent prolif-
erative disease. On the other hand, it may be reasonable to fi ll in with more laser 
if there are large areas of untreated retina in the periphery (the assumption would 
be that vasoproliferative factors released by the untreated retina are keeping the 
vessels a bit more swollen than they might otherwise be, and they are therefore 
more likely to hemorrhage with even a little traction). Usually, however, such 
patients will need a  vitrectomy if the hemorrhages are recurrent and do not clear 
quickly.

A variation on this theme is if the patient begins to develop vitreous contraction, 
and then is fortunate enough to get a complete vitreous separation from the 
retina. If this happens, patients almost always get a vitreous hemorrhage, but 
the process also eliminates all the traction. These patients may have very little in 
the way of subsequent hemorrhaging, and there is no role for more laser. 

And once again: Although complete vitreous separation is usually a cause 
for celebration in the setting of diabetic retinopathy, don’t forget to look care-
fully for retinal breaks or tears.

However, a total vitreous detachment is a lucky event that does not happen too 
often; usually the vitreous is only partially separated, and it then applies even 
greater traction wherever it remains attached. If there are areas where the PRP 
pattern is light, then more laser may help to shrink down the vessels that are 
now being tugged on more aggressively. Usually a vitrectomy is required if the 
hemorrhaging is persistent. 

If there is one patch of neovascularization that keeps bleeding in spite of good 
laser, some doctors advocate attempting to directly close the offending vessels 
with focal laser. This may be something to try if the vessels are small and fl at 
and the retina is relatively healthy—but this is something that is much easier said 
than done even in the best of circumstances. If the vessels are big or elevated, 
or if the retina is thin and on stretch, you can end up creating a hole which will 
cause a detachment. This is a big disaster. If you really want to try this tech-
nique, consider getting some help before you do—nowadays a vitrectomy is 
probably safer.
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Diabetic Retinopathy 180

ODDS & ENDS
How soon do you bring in a diabetic with symptoms from a hemorrhage?

 Traditionally, any patient with a sudden change in fl oaters needs same-day 
service to rule out a retinal tear. Because diabetics may have off-and-on hemor-
rhaging for years, and because such symptoms rarely indicate an acute problem 
like a retinal tear or detachment, there is a tendency to bend this rule. 

In an ideal world, it would be best to get everyone in quickly just to be safe. It 
will relieve the patient’s anxiety, and you may occasionally have a chance to 
get some laser in before a hemorrhage spreads around, or you may rarely fi nd 
something unexpected like a retinal tear. Practically speaking, however, if you 
have a lot of diabetic patients you could bring your practice to a standstill trying 
to get everyone in immediately—something that is usually not necessary for 
patients who have already had occasional hemorrhages and who have long-
standing disease that is otherwise well controlled. You will even fi nd that diabet-
ics who have intermittent hemorrhages will ask you if it is okay to not call when 
they have a hemorrhage so they don’t have to keep coming in all the time.*

All these symptomatic patients can create a rather diffi cult dilemma that is not 
fully addressed in the literature. Although the safest approach is to get everyone 
in as soon as they call, at times doctors will compromise by bringing them in 
within a few days. This allows the hemorrhage to clear a bit and also prevents 
a totally overbooked schedule—something that can lead to a different set of 
quality-of-care problems. You must understand, however, that although this is a 
rationalization retina doctors feel comfortable with, there is always a chance of 
missing something acute. 

Ultimately, deciding whether to get a diabetic with vitreous hemorrhage symp-
toms in immediately is a function of several variables. One important factor 
is the level of panic on the part of the patient (you should always try to get a 
freaked-out patient in quickly, even if you don’t think anything is going on—it is 
both nicer and safer). Other factors include whether this is their fi rst hemorrhage 
or one of many, how well you know the patient’s retinopathy and the patient’s 
ability to accurately convey the symptoms over the phone (i.e., is their vision dif-
fusely hazy but intact—implying a hemorrhage—or do they have a dense black 
shadow in one area, suggesting a detachment?). A fi nal factor is how much 

* Even though it is reasonable for a patient with well controlled disease and a 
history of intermittent hemorrhages to “wait it out and call only if it gets worse,” 
it is probably not a good idea for you to actually suggest this. If the patient turns 
out to be the rare one who has a “routine” hemorrhage and then has their retina 
fall off because they waited before calling, you will feel very bad and their attor-
ney will feel very good. It may be best to simply tell them the risk of not calling—
small though it may be—and then let them decide what they want to do. It turns 
out that most diabetic patients who are used to having occasional hemorrhages 
will wait them out anyway.
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sleep you will lose if you postpone the evaluation for a day or so. The choice will 
be yours.

What about the effect of physical activity on hemorrhages?
 
 Almost all patients assume that any sort of lifting or straining just has to make 
the little blood vessels in their eyes pop open. It turns out that it is very unusual 
for a diabetic patient to routinely hemorrhage due to physical activity; usually, 
hemorrhages occur during sleep or rest.2 As a result, patients are not normally 
given any sort of restrictions. This is important because it allows them to pur-
sue a normal life that includes vigorous exercise and other activities that are 
benefi cial to their diabetic control and overall health. You may want to mention 
this specifi cally, even if they don’t ask, because some patients will simply as-
sume they should restrict their activity (or their family members may restrict it for 
them).

You may come across rare patients in whom straining will contribute to hemor-
rhaging, and usually these patients will be able to give a very consistent history 
indicating an association. These patients may need more laser or even a vitrec-
tomy, although sometimes simply waiting it out allows the vessels to become 
fi brotic and the problem goes away. 

Finally, there are times when a patient with old, quiescent proliferative disease 
will hemorrhage after an episode of coughing or vomiting, or perhaps after some 
sort of trauma. At times a hemorrhage can occur after an insulin reaction. If the 
retinopathy is stable, these events tend to be self-limited and are unlikely to 
require additional treatment.

Here is one other useful tip when caring for patients with proliferative dis-
ease—or for patients with any form of retinopathy, for that matter. You should 
always point out at the end of your exam that retinopathy can be very un-
predictable, and that although a patient may appear stable in the offi ce they 
need to understand that something unexpected could happen anytime—even 
that evening. If you take care of enough diabetics you will have one or two 
of them call back with a hemorrhage within a day of an exam wherein you 
pronounced them “clean.” It is quite easy for them to think that you missed 
something when, in fact, there was nothing to treat and the blame lies with 
unpredictable changes in their vitreo-retinal interface. Once again, it is always 
better if you warn a patient about something before it happens. (Of course, 
if you did miss something, this can be a great way to cover yourself—but 
hopefully this will never be your primary reason for mentioning this.)
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When to Bail Out, Give Up, Drop Off the Key, Lee, 
and Refer for Vitrectomy
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Diabetic Retinopathy 184

 Vitrectomy has dramatically changed the prognosis for many patients with 
severe proliferative diabetic retinopathy. It defi nitely ain’t Hollywood, though—
the level of expectation that goes along with cataract surgery does not apply to 
vitrectomies. Although patients with routine non-clearing vitreous hemorrhages 
tend to do very well, patients with more aggressive neovascular traction can be 
disappointed with the results of even very successful surgery. It is also impor-
tant to remember that vitrectomy can have signifi cant complications, and these 
complications are more likely in sicker eyes. A nicely reattached retina may just 
not work because it is dead, or an ischemic diabetic eye may unavoidably fold 
up into neovascular glaucoma after perfect surgery. You cannot have patients 
thinking that a quick trip to the vitrectomy shop will solve things lickety-split. 

One never quite knows which diabetic eye will be the one that will fall apart after 
surgery, and it is this ever-present risk that tends to make retinal surgeons a 
bit conservative. This is a very different mindset from cataract surgery or Lasik, 
which are performed more readily because they carry a smaller risk of complica-
tions and because experience tells you that the patient is likely to be happy with 
the result. In fact, the best way to do a vitrectomy is to avoid it altogether with 
aggressive control of the patient’s systemic vascular risk factors, aggressive fol-
low up, and appropriate photocoagulation. Unfortunately, in spite of all the king’s 
horses, etc., there are patients who cannot be controlled with laser alone, and it 
is great that many heroic pioneers developed vitrectomy surgery so that we can 
save many of these downward-spiraling eyes. You just have to know when the 
time is right to refer.

 Non-clearing Vitreous Hemorrhages

The traditional indication for vitrectomy is a non-clearing vitreous hemorrhage. 
The exact timing of surgery is variable. It would be great if you could just memo-
rize one number, but there is no “automatic” time to operate. There are guaran-
teed risks with surgery; vitrectomy carries about a 2 to 5% complication rate, 
and that number goes up in eyes that are sicker or out of control. On the other 
hand, doing nothing can also be risky because you can’t see the retina to be 
sure it is safe from problems such as macular edema or a progressive traction 
detachment. The real issue is deciding at what time the risks of observation 
become worse than the risk of intervention. Perhaps the most important factor is 
how aggressive the patient’s retinopathy happens to be.

Older patients tend to have more quiescent disease, and they may have long-
standing vitreous hemorrhages without developing any irreversible problems. 
For these patients, it may be reasonable to wait at least three to four months to 
allow for clearing. For some elderly patients, the thought of having surgery is 
way worse than a blurry eye, and so they may want to wait even longer. 

However, most retina folks start to get a little itchy when no one has seen the 
retina after a three- to four-month time frame, even for these relatively calm 
eyes, because there is always a chance that edema or traction not seen with a 
B-scan could be sneaking up on the fovea. In other words, even if the patient is 
content to wait they need to understand that the three- to four-month time frame 
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is about when the progressive risk of unobserved retinal damage gradually be-
gins to outweigh the fi xed risk of surgery. This does not mean they have to have 
surgery; it just means that you need to convey the shifting of the risk-to-benefi t 
scales. Note that some patients will not give you the chance to wait things out 
like this—having all that junk sloshing around in their vision is very disturbing, 
and you might as well refer them earlier because they are unlikely to listen to you 
anyway. 

By the way, if you are going to observe many of these patients on your own, 
you really need to have access to a B-scan to be certain that everything is OK 
while you wait. It is risky to follow patients if you cannot be reasonably certain 
that the retina is where it is supposed to be. How often should they be checked? 
There is no defi nite answer, but most of the time it is safe to monitor patients 
about once a month. This does not give the eye a lot of time to mess itself up 
between visits. (Remember that the patient may not be able to tell if they are 
getting a retinal detachment because they don’t have enough vision to notice a 
change.) If the hemorrhage is mild or clearing, the patient may not need to be 
seen as often. Patients should also be reminded to call immediately if they think 
their vision is getting noticeably worse or if the eye is getting red and painful (i.e., 
neovascular or hemolytic glaucoma).

Although the three- to four-month rule can work for benign hemorrhages in 
otherwise calm eyes, there are other patients who may need to be encouraged 
to move more rapidly towards surgery. This is especially true in younger pa-
tients with more aggressive disease, and trebly true if the patient has an eye full 
of blood but has not had a chance to get a full laser treatment. These patients 
should be considered for early vitrectomy, perhaps within a month of presenting, 
in order to avoid tractional problems that arise as the blood vessels continue to 
slowly grow unobserved beneath the hemorrhage. Sometimes, these patients 
will have dense premacular hemorrhages, such that the blood is loculated in 
front of the posterior pole. Although you can still see a lot of the peripheral retina 
in such an eye, it is felt that there is a signifi cant risk of progressive fi brovascu-
lar growth and traction and that early vitrectomy is warranted. (FYI: Sometimes 
these patients can benefi t from YAG puncture of the loculated hemorrhage in 
order to allow it to spread out and dissolve. This is not done commonly—and 
the technique is well beyond the scope of this book—but it does come in handy 
on occasion.)

Another brief pep talk for you and the patient you are referring:
Sometimes patients think that if you are referring them out it is a sure indication that 
all those lasers that you hammered in (and billed them for) didn’t do anything. It is 
worth pointing out that sending the patient off to the retina world is a clear-cut sign 
that the lasers have saved the eye—without the laser to reverse the eye’s suicidal 
tendencies, the retina would have crumpled up a long time ago and there would 
be no vision whatsoever to save. What the laser cannot do, however, is to reverse 
vitreous traction on the patient’s blood vessels. Emphasize that the patient now has 
a largely mechanical problem that needs steel, not more of Planck’s constant, and 
that the laser has worked well enough to get them safely to the point of referral. A 
good retina specialist will make this point for you when the patient is fi rst seen—but 
it helps for the patient to hear it on both ends of the consultation. 
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Another factor that may infl uence the decision to operate is whether the patient 
has specifi c visual needs that require rapid recovery. Some patients are willing to 
take the risk of surgery quickly, just to try to get better faster for professional or 
personal reasons. Such patients need to be reminded, however, that the recov-
ery from a vitrectomy can be much more unpredictable than the recovery from 
anterior segment surgery. For instance, if the patient needs a gas bubble for any 
reason, or if there is a post-op hemorrhage, their visual recovery can be rather 
slow. The point is that although your friendly neighborhood retina specialist will 
go over this fully with the patient, you should not promise your patients a fast, 
easy recovery when you refer them because you will jinx them for sure. 

A fi nal “hemorrhagic” reason to have surgery can occur in patients who have 
well controlled proliferative disease, yet continue to have recurrent mild hemor-
rhages from involuted vessels. Such hemorrhages can drive a patient nuts as 
they come and go, even if the hemorrhages clear and the vision is good be-
tween episodes. There is no defi nite number of hemorrhages that merits surgery; 
some patients will put up with only a few, while others will have a hemorrhage 
every few months for years before asking for surgery. Because these patients 
are more “elective” than the typical diabetic who needs a vitrectomy it is espe-
cially important that they understand the risks and benefi ts.

Other Indications
 
 There are some other indications for vitrectomy besides a non-clearing vitre-
ous hemorrhage, and most of these are fairly obvious. For instance, referral is 
mandatory if the patient appears to be developing progressive traction that is 
threatening the macula, or if the macula has just been yanked off. Sometimes, 
however, making this call is not as easy as one would think. The traction can 
build up very slowly, often simulating refractory macular edema as the retina is 
slowly thickened—like a peanut butter and jelly sandwich being pulled open. If 
you are not sure about the stability based on your clinical exam, an  OCT can be 
very helpful assuming care is taken to maintain uniform fi xation between tests. 

Don’t depend entirely on technology, though. You can always resort to an-
cient and primitive methods, such as actually talking to the patient about their 
symptoms. Slowly progressive traction can cause metamorphopsia or changes 
in peripheral vision that patients can detect, and you should take complaints 
along these lines very seriously, even if you cannot see any clinically apparent 
changes. Sometimes it helps to provide patients with an Amsler grid to help 
them monitor for progression. If there is any doubt, a referral is in order. This 
is because the results of surgery in this situation tend to be much better if the 
problem is fi xed before the fovea pops off. (Of course, your retina person then 
has to weigh the risks of doing surgery that may snuff out vision versus losing 
vision from conservative observation—but that is why he or she did a fellowship 
in the fi rst place.) 

On the other hand, sometimes ominous-looking traction can be quite stable. In 
fact, the majority of patients with localized areas of traction do not progress. At 
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times the retina can even look like a campground full of hammocks and pup-
tents, yet the patient never needs surgery. A very creepy pattern can occasional-
ly develop because many so-called diabetic traction retinal detachments are, in 
fact, areas of tractional retinoschisis—there is still an outer layer of retina stuck 
to the RPE. These eyes can sometimes get nasty-looking inner-layer holes that 
resemble Swiss cheese draped over clotheslines, leaving one wondering how on 
earth the retina is remaining attached at all. (It remains in place, of course, be-
cause there are no true full-thickness holes.) Monitoring, and especially lasering, 
eyes fi lled with traction can be a bit nuanced and usually such eyes are referred 
to specialists until they are known to be stable. If you are watching eyes like this, 
make sure the patients know when to call.

Retinas can become so atrophic, however, that they do develop full-thickness 
holes, and then patients get a rhegmatogenous detachment in addition to any 
traction that is present. The rather dramatic downturn in their vision and the 
fl oppy, bulbous appearance of the retina usually make the need for referral obvi-
ous. Putting an atrophic, lasered-out retina back on the RPE and getting it to 
stay there can be diffi cult, to say the least, and the visual outcomes—although 
better than nothing—do not tend to be great. Please don’t pat such a patient on 
the back and say that they will be as good as new after surgery.
  
Another indication for vitrectomy is the presence of progressive rubeosis in the 
setting of a  vitreous hemorrhage that precludes laser treatment. In the old days, 
people would try to put in panretinal cryotherapy without visualizing the retina, 
trying to kill off enough retina to stop the neovascularization and give the eye a 
chance to clear the hemorrhage. This approach may still be used if a patient is 
too sick for surgery or if you do not have access to a vitreoretinal specialist. If 
there is a chance of useful vision being obtained from the eye, however, it is best 
to do a vitrectomy rather than “blind” cryotherapy; cryo can really stir up pain, 
infl ammation and scarring, and is more of a last-resort approach.  Intravitreal 
anti-VEGF treatment can be invaluable in this situation, as well. Basically, pa-
tients who have progressive anterior segment neovascularization and a vitreous 
hemorrhage should receive a prompt referral. 

Another less common reason for performing a vitrectomy is elevated in-
traocular pressure secondary to the presence of vitreous blood coming into 
the anterior chamber and clogging up the trabecular meshwork. This process 
can actually occur in three ways:

1.  Fresh erythrocytes accumulating in the meshwork.
2.   Hemolytic glaucoma, wherein hemosiderin-fi lled macrophages 
obstruct the meshwork.
3.   Ghost cell glaucoma, wherein erythrocytes lose their hemoglobin 
and block the meshwork because they are less pliable than normal 
erythrocytes. Such cells are khaki-colored and are usually seen with 
old, yellowish vitreous blood. 

Whatever the pathology, the pressure can get quite high, and if it does not re-
spond to medical management a vitrectomy is required to wash the eye out. 
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There is another group of patients that would likely benefi t from early referral: the 
ones who respond poorly to PRP—even if a hemorrhage has not yet occurred. 
These tend to be younger  Type 1 diabetics with a history of non-compliance, 
and it is hard to specify the exact level of disease that merits referral. Like the 
line about knowing the difference between art and pornography, however, you 
will recognize such patients when you see them. Anytime vascular fronds fail to 
respond to a solid PRP, you can assume you are dealing with an eye that is hell-
bent on destroying itself and you generally do not want your name to be the last 
one on the chart. 

One option for these patients is to keep hammering in laser from the arcade to 
the ora, but this may just destroy peripheral visual fi eld without controlling the 
problem—recall that the vessels are locked onto the vitreous and supping on 
the vasoproliferative substances that reside there because the eye is diffusely 
ischemic. The decision whether to operate on such patients is complicated; they 
tend to have relatively preserved vision, and the risks are not small. The point is 
that if your laser is not slowing down the growth of new vessels, it is better to 
get an early consult than to wait for multiple lasers to not work and then refer in 
a patient with big vessels,  traction detachments and a totally atrophic peripheral 
retina, all of which carry a more guarded prognosis with surgery.

Refractory macular edema due to traction is another indication that may re-
spond to a vitrectomy. Obvious cases usually have an epiretinal membrane that 
is gently tugging on the fovea and keeping the retina swollen. Sometimes the 
cortical vitreous can remain diffusely attached to the entire posterior pole, caus-
ing edema as it contracts without the presence of a distinct epiretinal mem-
brane. This can sometimes appear as glistening sheen on the surface of the 
retina. OCT has really helped to identify situations where traction is contributing 
to the edema—this is also discussed in Chapter 10. 

Figure 1. OCT 
demonstrating very
subtle traction con-
tributing to
cystoid macular
edema.

The role of vitrectomy for macular edema is less defi ned if there is no obvious 
epiretinal membrane or vitreous traction. There does not seem to be a lot of 
evidence that performing a vitrectomy in this setting is consistently effective, 
although there may be some patients who benefi t from it. Studies are under way 
to try to defi ne the role of vitrectomy in this situation, so hopefully there will be 
specifi c guidelines soon.
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Figure 2. Schematic drawing
of how traction at the nerve
can damage the axons. Not a
very common cause at all, but
a good reminder of all the ways
things can go wrong inside an 
eye. (Kroll P, Wiegand W, Schmidt 
J. Vitreopapillary traction in prolifera-
tive diabetic vitreoretinopathy. Br J
Ophthalmol 1999;83:261-4.)

However, given all the potential treatments—including  intravitreal therapy—
anyone with bad macular edema should be referred whether it is for a vitrectomy 
or not. Remember that you can make two people happy with cataract surgery 
in the time it takes to explain treatments for refractory macular edema to one 
patient. Your unfi xable problem is the retina person’s reason for being, and retina 
specialists actually like doing it. 

A more obscure reason to consider vitrectomy is the presence of  vitreopapil-
lary traction.1 Sometimes the vitreous can be freed from the posterior pole but 
can still exert traction at the nerve. This is a fairly common confi guration; many 
diabetics with burned-out proliferative disease will have sclerotic vascular fronds 
that emanate from the nerve and are tugged up into the vitreous. Occasionally, 
there is actually enough traction that the nerve fi ber layer is slowly choked and 
vision is lost. These patients have progressive visual fi eld defects and worsening 
central vision without any obvious cause such as a hemorrhage or direct foveal 
traction. This problem is relatively uncommon, but it should at least be kept in 
mind when treating patients who have a lot of traction yanking on the nerve.

Finally, when it comes to performing a vitrectomy, whether for proliferative 
disease or macular edema, the path taken by the patient’s fellow eye may help 
decide the issue. For instance, one would be much more inclined to do a vitrec-
tomy if the fellow eye developed vision loss because a vitrectomy was not done 
soon enough. Conversely, a failed vitrectomy in one eye will make a patient very 
reluctant to have any surgery in the remaining eye—although this is usually the 
retina specialist’s problem and not yours. Your job is to get the patient’s disease 
as controlled as you can, and if things are not looking good then get them to a 
retina specialist at the appropriate time, and ideally a bit sooner, so that surgery 
can be considered when it can do the most good.
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