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Diabetic Papillopathy

Or Non-Arteritic Ischemic Optic Neuropathy
That Happens to Occur in Diabetics.
Or Whatever...
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Diabetic Retinopathy

This is an entity that does not quite fit into the categories of non-proliferative or
proliferative disease. It is traditionally considered a relatively mild problem, but
on occasion, it can be a real pain because it may create both a diagnostic and
therapeutic challenge. It can also be easy to miss, especially if the patient has
a lot of widespread macular edema that masks subtle swelling on the temporal
aspect of the optic nerve. You do not want to miss it, though, because it adds a
potential wild card to the patient’s visual prognosis, and it is far better to recognize the problem and educate the patient than to be surprised. This is particularly true if a patient has vision loss due to papillopathy at some point after a
laser; it is hard to retroactively convince the patient that the laser did not cause
the problem.

DR
.R
UP

AK

NA

TH

)

Diabetic papillopathy was originally described in juvenile (Type 1) diabetic patients, but since then it has been described in older, Type 2 patients as well. The
problem is most likely related to capillary damage that results in chronic ischemia and secondary nerve swelling, which, for reasons known only to the gods
of diabetes, does not tip the nerve into full-blown ischemic optic neuropathy
(usually). Perhaps the nerve doesn’t lapse into full-fledged visual loss because
the vascular system just isn’t that bad—something which may go along with it
occurring in younger patients. The possibility of some other form of metabolic
insufficiency in the optic disc—for example, tissue anoxia due to poor glucose
utilization or build-up of toxic substances related to diabetes—has also been
entertained.
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Pundits spend a great deal of time arguing about whether this entity is truly different from non-arteritic anterior ischemic optic neuropathy (NAION), or whether
it is just an extremely benign form of NAION. It really does not make any difference, because you will still be biting your fingernails and hoping that it just goes
away without causing any problems. Fortunately, this is indeed what happens to
most patients, which is a good thing given the utter lack of proven treatments.
Many patients have no symptoms, and the problem is then identified incidentally upon clinical examination. Patients who do have symptoms tend to have
non-specific blurring that is mild and intermittent, but patients with more severe
disease may have marked visual changes. The vision tends to be only mildly
affected, with most patients having better than 20/50 vision initially. There
is usually little, if any, afferent pupillary defect unless there is significant and
asymmetric loss of visual function—although if there is significant visual loss as
evidenced by a large afferent papillary defect and visual field loss, one would
tend not to diagnose diabetic papillopathy but rather NAION. The disc edema
tends to be mild to moderate, with dilated capillaries in the superficial layers of
the nerve, and often some splinter hemorrhages. The cup-to-disc ratio, if it can
be evaluated, tends to be small and crowding at the nerve may play a part in this
disease, not unlike typical non-arteritic ischemic optic neuropathy. Occasionally,
patients may have little or no associated diabetic retinopathy, but most patients
will have some degree of background diabetic retinopathy which may vary from
mild disease to significant macular edema and even proliferative disease. About
half of the time the disease is bilateral, although not always simultaneously.
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An angiogram can be very helpful, because it will light up the nerve in a very
characteristic way, which may help you avoid the embarrassment of missing the
diagnosis in subtle cases. There are usually very obvious swollen vessels within
the nerve substance that cause late staining that can mimic the appearance
of proliferative disease if you don’t look carefully. Studying the nerve, though,
shows that the staining is limited to the nerve and that there are no overlying
new vessels causing the leakage.
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Figure 1. Diabetic papillopathy. The red free photo shows
swelling of the nerve fiber layer
with loss of the disc margins.
There are also nerve fiber
layer hemorrhages. The early
phase of the angiogram shows
typical dilated vessels and
the late phase shows staining
within the substance of the
nerve which nicely backlights
the overlying nerve fiber layer
hemorrhages.
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The visual field usually demonstrates enlargement of the physiologic blind spot,
even in asymptomatic patients, although more pronounced constriction or
altitudinal changes occur in more severe disease (and again, some would just
call this type of vision loss NAION). Overall, the visual prognosis is relatively
good, with most patients ending up 20/50 or better unless other aspects of their
diabetic retinopathy intervene. There is a subset, perhaps 5 to 15%, who end
up with significantly worse vision, and this may be the result of progression to
frank NAION or, at times, from associated macular edema (which can be very
treatable, so don’t forget to look for it while you stare at the nerve). As a general
rule, the patients who are younger and who present with minimal symptoms and
findings tend to do best. Older patients with long-standing systemic vascular
disease are more likely to end up with poor vision, especially if they present with
worse disease.
A notable thing about this entity is that it takes many months for the edema to
resolve, which is different from the relatively rapid resolution that occurs with
ischemic optic neuropathy. The swelling usually begins to diminish by three to
six months, although some patients have persistent swelling for a year or so.
There is usually not a lot of pallor in the involved nerve once the swelling resolves unless there has been significant nerve fiber damage. There are some
patients, however, for whom the presence of diabetic papillopathy heralds the
onset of more progressive traditional problems, such as proliferative disease or
worsening macular edema. As a result, even if the nerve swelling subsides nicely
patients with this entity need continued close monitoring.
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Aspects of Diabetic Papillopathy That Can Be Problematic…
Although diabetic papillopathy is fairly benign most of the time, it has the potential to make trouble for two reasons: (1) the differential diagnosis can be a
morass, and (2) it can be an unpredictable time bomb in terms of visual acuity.

DIFFERENTIAL DIAGNOSIS Issues
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Unfortunately, when it comes to the differential diagnosis, there is nothing about
the clinical exam that can definitively distinguish diabetic papillopathy from more
ominous causes of optic nerve swelling. Most authors suggest that the diagnosis of diabetic papillopathy can be made if the patient is in the appropriate
demographic and the vision and visual field are relatively reserved. This sounds
reasonable, but one is still stuck with a patient who has a swollen optic nerve
and, as a result, diabetic papillopathy is really a diagnosis of exclusion.

DR
.R
UP

AK

Although the differential diagnosis of optic nerve swelling is legion, here are
some things to at least consider before simply deciding a patient has diabetic
papillopathy:
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A mild central retinal vein occlusion can have associated disc edema, especially
in younger patients. The associated venous tortuosity and engorgement, and
characteristic hemorrhages, should suggest venous occlusive disease. Optic
neuritis can also cause disc swelling, but there are usually more pronounced
effects on vision, and patients generally have the typical pain on movement associated with this entity.
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Inflammatory or infectious disc swelling usually has an associated cellular infiltrate of the retina and/or vitreous, which suggests something more than plain old
diabetic papillopathy. Examples include disc swelling in association with anterior or intermediate uveitis, or infectious causes such as cat-scratch disease or
toxoplasmosis. Other more obscure entities such as orbital tumors, congenital
abnormalities, or infiltrative lesions may need to be considered in the appropriate setting, but this all begins to get into very different clinical presentations. If
you are really worried about this kind of stuff, you need to be reading a textbook
with the word “neuro” in the title.
Finally, there are occasional patients who may develop vitreous traction inserting
on the nerve, and this can simulate the swelling caused by diabetic papillopathy.
It is important to distinguish traction from papillopathy, though, because traction
on the nerve can sometimes benefit from vitrectomy in order to avoid visual field
loss (see Chapter 18).
The real problem with patients with unilateral disease is deciding whether they
have ischemic optic neuropathy, which, in turn, is all about deciding whether
they need an evaluation for giant cell arteritis. The best way to tell diabetic papillopathy from either arteritic or non-arteritic ischemic optic neuropathy is simply
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observation over time. Diabetic papillopathy usually resolves with little sequelae,
unlike ischemic optic neuropathy, which usually leaves more pronounced pallor
of the nerve and permanent visual field loss. Also, as mentioned, the swelling caused by diabetic papillopathy may last much longer than that caused by
ischemic optic neuropathy. Unfortunately, once the specter of giant cell arteritis is raised, the concept of “observation over time” becomes an unaffordable
luxury—waiting to see if the fellow eye goes irreversibly blind is no way to make
a diagnosis.
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For younger patients with presumed diabetic papillopathy and minimal visual
changes, this is much less of an issue and observation is warranted (assuming
you have ruled out the entities mentioned above). For older diabetics, you are
obligated to perform an evaluation for temporal arteritis—especially if there is
significant loss of function. This becomes even more problematic because the
usual tests (erythrocyte sedimentation rate and C-reactive protein) tend to be
a bit abnormal in older diabetic patients, and you may be forced to consider
invasive maneuvers such as temporal artery biopsies and prednisone treatment.
The perils of missing a diagnosis of giant cell arteritis are great, but so are the
risks of putting an elderly diabetic on prednisone. Whichever way you go, please
make sure you have documented your rationale, and strongly consider obtaining
other opinions to support your gut feelings, especially if you decide the patient
simply has diabetic papillopathy and you are going to observe them. (A full discussion regarding the diagnosis of temporal arteritis is beyond the scope of this
book—you know where to look.)
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Making the diagnosis of diabetic papillopathy becomes problematic for a different reason if the patient presents with bilateral disease. One then needs to
consider increased intracranial pressure as well as all the other causes of disc
swelling. It is very risky to simply attribute bilateral disc swelling to diabetic
papillopathy because of the rather grave consequences for the patient if you
happen to be wrong. Also, remember that if you decide to forego a neurologic
evaluation, those swollen nerves will be staring you down for many months to
come; although an MRI and LP are not without risk and cost, it is usually better
to get the more worrisome aspects of the differential diagnosis out of the way
first.
There may be times when you may feel fairly certain that a patient has diabetic
papillopathy and not bilateral papilledema from an intracranial process. An
example would be a younger patient with no symptoms of elevated intracranial
pressure and no reason in their medical history or general exam to indicate that
they are predisposed to developing increased intracranial pressure. In this situation, some feel that a spinal tap can be deferred. This begins to resemble the
kind of thing that neuro-ophthalmologists are clearly best at; you should consider getting another opinion before you do nothing but observe the patient.
Also, never forget that one of the most important things to do with bilateral swollen
nerves is to dust off your blood pressure cuff and check for severe hypertension. One
would want to be the first in line to diagnose this problem and not wait for the ER to
make the diagnosis two days later.
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If you have easy access to the various ophthalmic specialties (i.e., if you are
in training at a program where you can actually talk to the staff), you can get a
sense for just how much variability there can be when it comes to making this
diagnosis. If you show a case that looks like diabetic papillopathy to a retina
specialist, they will probably feel comfortable with simple observation, but if you
show the same case to a neuro-ophthalmologist, you will likely be spending
more time ruling out giant cell arteritis and/or elevated intracranial pressure. As
a general rule, the neuro-ophthalmologist wins and you should consider diabetic
papillopathy a diagnosis of last resort.
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As an aside: Don’t ever succumb to the illusory comfort that you are off the hook
if you can get a retina specialist to commit to the easy diagnosis of diabetic
papillopathy—especially if you are still worried about something else in your
heart of hearts. Retina specialists may not know what they don’t know when it
comes to optic nerves, so just do what you think is the right thing.
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A final point in the differential is that, sometimes, the dilated capillaries seen on
the nerve with this entity can simulate neovascularization of the disc. In general, the vascular changes associated with papillopathy tend to be more radially
oriented and are within the substance of the disc, whereas true neovascularization forms an irregular network above the surface of the disc. Also, true neovascularization tends to leak more on a fluorescein angiogram. However, because
this entity can occasionally evolve into frank neovascularization you cannot just
ignore the appearance of the vessels once you have decided the patient has
diabetic papillopathy; instead, you need to watch them carefully to make sure
that they do not sprout high-risk proliferative disease.
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VISUAL ACUITY and Treatment Issues
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OK. Having worked through the above diagnostic process, let’s assume the patient actually has diabetic papillopathy. Fortunately, most patients end up doing
well, but there are occasional patients who may develop severe vision loss, and
this may occur at any point in time. It is particularly frustrating if it occurs around
the time you have performed a laser to treat their macular edema or proliferative
disease, because the patient will think their vision loss is your fault. Even if the
patient does not have marked worsening of their vision, diabetic papillopathy
can still limit visual recovery if patients have been treated for more reversible
problems, such as cataracts or a vitreous hemorrhage. Finally, they need to
know there is a chance this could evolve into high-risk neovascularization, bringing with it all the joys of panretinal photocoagulation. In essence, you have to be
able to recognize this entity and, once it is recognized, you have to spend some
time educating the patient about the potential problems it can cause—even if
most patients do fine.
In terms of treatment, there is no proven approach. Like any other diabetic
manifestation, the patient should be urged to control all of the usual vascular risk
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factors, as outlined in Chapter 20. Of course, the fact that there are no proven
treatments means that, inevitably, you will find someone who is willing to inject
something into the eye. As of this writing there is no definitive study to guide
therapy, but there are some case reports suggesting that steroids, and perhaps
bevacizumab, can be helpful. If the patient has marked vision loss, it may be
worth considering trying something. The patient really needs to understand the
potential risks and know that such treatment is undertaken in desperation—
without a lot of support from the literature (for instance, no one knows what
might happen to an ischemic nerve if it is exposed to a pressure in the 40s from
steroid-induced ocular hypertension).
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Ultimately, diabetic papillopathy is an entity that spans other specialties, so
on the next page are some additional references that serve to further explore
the subject. Neither this list of references nor this chapter is exhaustive. If you
have a patient with diabetic papillopathy, you may want to run the case by your
friendly neighborhood neuro-ophthalmologist to be sure you have a handle on
the latest approaches to this disease.
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Proliferating While Proliferating:
Diabetic Retinopathy During Pregnancy
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There is no question that diabetic retinopathy can worsen during pregnancy, but
there is also a chance that this progression may spontaneously regress during
the postpartum period. This means that treating retinopathy during pregnancy
may require a little more flair than treating “standard” diabetics. There are four
main variables that are important in determining a patient’s risk for progression
during pregnancy: (1) the degree of retinopathy present at the onset of pregnancy; (2) the duration of the patient’s diabetes; (3) the level of control prior to the
pregnancy; and (4) problems with hypertension during the pregnancy.
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All patients should be examined during their first trimester. It makes sense to
see patients with little or no retinopathy about every three months. If there is any
significant retinopathy, then the intervals should be decreased, especially if the
patient has a history of poor control that is suddenly improving in the setting of
aggressive perinatal care. Patients presenting with moderate to severe disease
may even need to be checked every month to monitor for progression.
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Figure 1. This patient went
from no neovascularization
on the left to the huge frond
on the right over a two-month
period in the second trimester. The irregular truncated
capillaries and cotton wool
spots around the nerve in the
left photo suggest significant
ischemia, and are a portent of
real trouble. (Courtesy of William
A. Argus, M.D.)

The most important exam, however, should occur well before a patient becomes
pregnant. Ideally, a diabetic woman who is considering pregnancy should be
informed about the status of her retinopathy and given some sort of idea about
the potential risk that pregnancy poses to her vision. Fortunately, the risk is
minimal in a conscientious patient with a history of good control, good follow up,
and mild retinopathy.
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It is also helpful if the patient can be evaluated by an endocrinologist (and nephrologist if necessary). These specialists can give the patient an idea of her systemic risk; for instance, pregnancy can accelerate nephropathy, which, in turn, is
associated with an increased risk of fetal complications. If the patient is trying to
decide whether to get pregnant and she is not being followed by such specialists, it may be incumbent on you to insist. If there is enough eye disease to get
you involved in the decision, then the patient may need a specialist evaluation to
get the best possible advice about other potential problems.
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As an aside, there appears to be little or no risk of developing retinopathy
in patients who are diagnosed with gestational diabetes and have no prior
history of diabetes. Such patients are at increased risk for developing frank
diabetes down the road, but routine eye exams during pregnancy are probably not necessary.1 If there is any question about prior diabetes, though, an
exam is warranted.
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In terms of determining a given patient’s risk of progression, the easiest thing
to do from an ophthalmic standpoint is to categorize patients based on their
pre-existing retinopathy. If there is no retinopathy present at the beginning of
pregnancy, the odds are good that the patient will not develop any significant
problems during the pregnancy. The patient still needs to be examined; there
are studies suggesting it is possible for patients to develop problems such as
macular edema or proliferative disease even if they have little or no pre-existing
retinopathy at the start of pregnancy. Problems are, once again, more likely to
develop in patients with a history of long-standing diabetes and poor control.
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If the patient does have pre-existing retinopathy, it is hard to be very specific
about her risk for progression because the literature is quite variable. Furthermore, many of the older papers had patients with poorer control compared to
the average patient in the modern era, and bad control automatically worsens
the prognosis. In general, the more severe the retinopathy, the more likely the
progression.
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One commonly quoted paper is the Diabetes in Early Pregnancy Study.2 This
showed that patients with no retinopathy, microaneurysms only, mild nonproliferative retinopathy, and moderate to severe nonproliferative retinopathy at
baseline had progression of their retinopathy in 10.3, 21.1, 18.8, and 54.8% of
patients, respectively. In this case, progression referred to worsening of their
nonproliferative findings or the development of proliferative disease. (Significant
progression of nonproliferative disease was defined as “two-step” progression.
This means that the patient moved two steps along the scale of nonproliferative
disease, i.e., from mild—past moderate—to severe disease.) The percentage of
patients who developed proliferative disease was smaller, but still significant:
Proliferative retinopathy developed in 6.3% of patients with mild disease at the
onset of pregnancy, but it developed in as many as 29% of patients who began
with moderate to severe retinopathy. It is likely that the risk is less presently.
(This paper was published in 1995—a paper published six years later looking at
patients with better control had an across-the-board progression rate to proliferative disease of only 2.2%.)3
All this data refers to patients with active disease. It turns out that if patients present with old proliferative disease that has been well controlled with
previous treatment, they are much less likely to develop progression of their
retinopathy during the pregnancy. There are, of course, no guarantees, but
this demographic tends to be stable.
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It is not clear why retinopathy progresses during pregnancy. It has been speculated to be caused by changes in cardiac output that “strain” the retinal circulation. There may also be hormonal influences. One likely factor is the effect of
taking a patient whose control may have been marginal and rapidly improving
their control. As mentioned in Chapter 20, the rapid institution of tight control
can cause temporary worsening of retinopathy. This phenomenon doesn’t make
much difference in non-pregnant patients, because the long-term results clearly
favor tight control and because most patients can’t come under control quickly
anyway. In the setting of pregnancy, however, there is a need to rapidly institute
tight control in order to avoid complications such as congenital malformations
and miscarriage. As a result, even if the rapid tightening of control is problematic
for the retinas of pregnant patients, there really is no choice.
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However, retinopathy progression is not entirely related to the institution of
tight control. The fact that simply being pregnant contributes to progression is
demonstrated by the observation that some patients who develop proliferative
disease during pregnancy will experience spontaneous regression of the neovascularization in the postpartum period. This is not something to depend on,
though, and it makes sense to treat proliferative disease during pregnancy rather
than to watch it. For instance, if the patient is developing proliferative disease
treatment should be considered even if she does not have high-risk features in
order to avoid problems later in the pregnancy.
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It is always bad if a pregnant patient somehow manages to present with brand
new proliferative disease at her first visit. It is likely that such patients had very
poor control, and they need to be treated immediately and followed closely.
Another bad sign is if the patient has a history of treatment but begins to develop recurrent disease during pregnancy—one should aggressively fill in any
pre-existing panretinal photocoagulation pattern to try and regain control of the
disease. You may be interested to know that in the bad old days, the presence
of aggressive retinopathy was considered an indication to abort the pregnancy—
hopefully your laser can avoid such an outcome. On the other hand, if patients
develop mild proliferative disease and have a history of good control, you can
make a case for treating relatively lightly because, under these circumstances,
you may simply need to get them through their pregnancy in hopes that the
neovascular stimulus will resolve postpartum.
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Basically, you need to assess each patient on a case-by-case basis—you can
titrate the treatment depending on how aggressive their disease is and how precarious their medical situation is. If you are not sure how to proceed, a consultation is in order.
Whatever you do, all pregnant patients with proliferative disease require much
more frequent monitoring than a non-pregnant patient—perhaps every two to
four weeks—in order to be sure that the process is not worsening. You do not
want such patients heading into the perinatal period with uncontrolled proliferative retinopathy. If they have any complications related to the delivery—or even if
they are just figuring out how to get some sleep with a newborn at home—it may
be weeks before you can get them into your office again.
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One other thing: You have to be very careful about how you do your PRPs in this setting. Not only do you have to worry about all the usual stuff that can go wrong—like
macular edema—but you also have to remember that for most people anything that
causes eye pain can also induce vagal problems such as nausea. This is bad because
pregnant women may be constantly on the verge of vomiting anyway, depending on
where they are in their pregnancy. If you hit them with a lot of laser, and if they are
particularly sensitive, you can throw them into an episode of diabetic ketoacidosis
simply from pain and nausea and vomiting. This can happen even if you block them
at the time of the laser—when your block wears off, they can still be miserable. This
scenario is not a good thing for someone who is pregnant, and might cause more
morbidity than the proliferative disease you are trying to treat. There is no magic solution here. You can use all the tricks in Chapter 15 on pain management. You can make
sure the patient is working closely with her obstetrician and endocrinologist if she
does have problems, and if she needs medication to treat any nausea those specialists can choose ones that are safe in pregnancy. You may also have to do several
lasers using a small number of spots over many closely spaced visits, if necessary.
Whatever it takes. Fortunately, this doesn’t come up often, but it is a reminder of how
much you need to be ready to customize your PRPs.
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Treating diabetic macular edema may also require a very different approach relative to treating non-pregnant patients. It is possible to be very conservative with
these patients because treatment may not be necessary. One study suggested
that as many as 88% of eyes that develop diabetic macular edema during pregnancy will undergo resolution of the edema without laser treatment.4
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However, you need to consider treatment if the vision is markedly decreased or
if there are areas of focal leakage that are allowing lipid to build up and threaten
the fovea. It may also be necessary to treat patients who develop significant
central thickening early in their pregnancy; it is not a good idea to leave the
macula swollen for several months. As usual, there really is no definitive data
that guides the approach in this situation, and you also have to look at the patient’s systemic status and history of control. This is also a situation where one
might consider referring for consideration of intravitreal triamcinolone, because it
might buy these patients time to get to their delivery without putting permanent
laser spots in their posterior pole.* This is not to say this is a totally ideal solution—endophthalmitis or glaucoma during pregnancy is not a good thing—but
one should be flexible about how one approaches these patients. (Anti-vascular
endothelial growth factor drugs are unlikely to be an option in this situation; it
will be a long time before anyone can say how safe it is to use such drugs in
someone whose uterus is filled with a growing baby.)

*Ophthalmic drug use in pregnancy could be the subject of an entire book itself.
Although a fraction of a milliliter of triamcinolone into the vitreous is not likely to
be a problem, always check with the obstetrician to cover yourself and never
take a retina specialist’s word on this. Next paragraph notwithstanding…
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Fluorescein angiography? The decision to perform a fluorescein angiogram can
be difficult in the setting of pregnancy. Although there is no report of teratogenicity associated with the use of fluorescein, almost everyone tries to avoid
injecting things into pregnant women for all of the obvious reasons. It is felt
that an angiogram is reasonably safe if the results would change the treatment
approach in a patient facing the risk of blindness.5 As a comprehensive ophthalmologist, it is unlikely that you would truly find yourself in this situation; any patient this complex should probably be referred. Besides, most of the worrisome
changes that occur in a diabetic retina can be identified with a careful clinical
examination alone. The risk of an angiogram probably outweighs any benefits in
a typical situation—even if the risk is largely theoretical.
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What about the actual delivery? There have been a few cases of vitreous hemorrhage reported during labor and delivery in patients with proliferative disease.
However, there is some degree of risk to performing a cesarean section, and the
general feeling is that, all things considered, it is probably safer to go ahead and
have a vaginal delivery and avoid a cesarean section if the only reason for performing a cesarean section is the fear of a vitreous hemorrhage. We can always
operate on a vitreous hemorrhage, and the morbidity associated with a cesarean
section is more than that associated with a vitrectomy, especially for a diabetic
patient. Be prepared for a phone call or two from the OB team, though. If it looks
like this may be an issue, the patient might benefit from a referral well before the
time of delivery.
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Once the patient delivers, things tend to settle down from the standpoint of
retinopathy progression. The exact schedule for follow up would depend on how
much trouble occurred during the pregnancy. It might also be prudent to monitor
patients who spontaneously improve postpartum in the event they regress in the
first year after pregnancy, especially if they revert to poor control.

DR
.R

SUMMING UP

It is important to realize that the ramifications of treating retinopathy during pregnancy are significant; you are caring for at least two people. This section is really
just an overview of what is a rather detailed literature. If there is any question
about how to approach a given patient, you should explore this subject more
deeply; the review by Brown and Sunness in particular is excellent.6 You should
also have a low threshold for asking for help—if a pregnant woman’s eyes are in
trouble the disease may behave very differently from typical retinopathy and the
stakes are high.
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Not unlike the blind men who describe an elephant based on which part they
are touching, there tends to be a big difference between how a retina specialist
views cataract surgery in diabetics and how a cataract jockey views the issue.
Retina people tend to be real worrywarts about this, and will be far more cautious about suggesting cataract surgery simply because of all the patients they
have seen start with 20/40 glare cataracts and end up 20/200 from progression
of their retinopathy after surgery. In the bad old days (a decade or two ago), it
was not uncommon to hold off on cataract surgery until the vision was 20/200
or worse because, if things went south, the patient would at least have a fighting chance of ending up about as bad as they were before surgery. On the other
hand, most high-volume cataract surgeons will tell you that they simply do not
see the type of problems that retina people fuss about. Who is right? Everyone,
probably.
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The older literature definitely suggests that cataract surgery is far less successful
in diabetics than in non-diabetics. These reports were based on rather rambunctious surgical procedures, such as intracapsular or large-incision extracapsular
surgery. Doctors who have lived through this era tend to be the most conservative about suggesting cataract surgery in diabetics.
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Fortunately, the results tend to be much better with modern cataract surgery.
In fact, some recent papers suggest that cataract surgery may have little or no
effect on retinopathy progression for patients with minimal disease. The aggressive use of laser treatment to stabilize the retina has also helped improve results.
Perhaps the most important factor is the much better systemic control that
patients have nowadays.
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However, because studies suggesting the safety of modern surgery are not
large, controlled studies with long-term follow up, there is no way to rule out a
subtle effect on retinopathy acceleration after cataract surgery. So proceed with
an open mind—you may feel that your surgery would never make a diabetic
worse, but we just don’t know that such an assertion will remain true over many
years. Besides, no matter how reassuring the modern literature may be, there is
no doubt that some diabetic eyes will crash—even after perfect surgery.
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Although there are no large trials that tell us exactly who will get into trouble,
there are some basic rules to follow. First of all, recognize that even if you
are awesome at doing phacos, you will have a few patients who end up with
progression of their diabetic retinopathy. You therefore must warn all diabetics about the possible consequences, even if you think retina specialists are a
bunch of overprotective weenies.
It helps to think of a diabetic’s eye in terms of plumbing. A new house with shiny
new pipes can handle a lot of abuse. An old house with pipes that are about
to rust through will do OK if you take it really easy, but if you hammer away on
them or crank up the pressure, you will blow everything out. The blood vessels
in diabetic eyes with even a little bit of retinopathy can behave like rusty pipes.
They seem to be very sensitive to increases in inflammatory mediators, and
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every effort should be made to perform surgery as
smoothly and gently as possible to avoid stressing
the system. Do not try out new things on your diabetic
patients—they need the benefit of your best surgical
technique, not the latest micro-incision phaco that
your surgical rep is dying to show you. Anything that
results in more intraocular manipulation and damage
will greatly increase the risk of postoperative retinopathy progression. Repeat: If there are any problems
during the surgery—even something mild like scruffing up the iris with your phaco tip—you have to watch
extra carefully for retinopathy progression postoperatively.
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By the way, none of this applies
if you are trying to do cataract
surgery in a developing country,
where patients are likely to have
poor control and fragile retinopathy.
Under these circumstances, surgery is much more likely to cause
trouble and it makes sense to be as
conservative as possible. This is especially true if your only option is to
do a less gentle technique such as
extracapsular surgery. You should
also be ready to get in a bunch of
laser as soon as you can visualize the retina so, hopefully, the eye
doesn’t get a chance to deteriorate.
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Assuming you can provide smooth, state-of-the-art
surgery for your patient, you still cannot be sure that
all diabetics will do well. Your goal should be to identify those patients whose
eyes may be microvascular booby-traps so that neither you nor the patient is
unpleasantly surprised. Here are some things to consider:
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Patients who seem to do best are usually either at the very beginning or at the
very end of their retinopathy careers. In other words, patients with only minimal
disease (maybe less than a few scattered microaneurysms and blot hemorrhages) tend to do well. Patients with quiescent, treated retinopathy also tend to
do well. These are the patients who have taken good care of their diabetes and
have a history of laser treatment that has stabilized their retinopathy for many
years. This does not guarantee that such patients will do well—bad things can
still happen to these burned-out eyes when you least expect it. As a general
rule, though, patients with stable treated disease have much better odds than
patients with active disease.
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Because patients with minimal disease tend to do better, there are occasional cataract-ists who
suggest that one should be even more aggressive about doing surgery in such patients. The thinking
is that one should get the incipient cataract out of there now—when the eye can tolerate it better and
the odds of safe surgery are better. It is argued that if one waits years for the cataract to get worse,
then the retinopathy will also be getting worse, and the chance for successful surgery is diminished.
This thinking is not unreasonable.
Guess what? There is no definite data that either supports or refutes this supposition. The problem
is that the only way to find out whether “pre-emptive” cataract surgery is a good idea would be to
randomize diabetics with early cataracts to either have surgery or not have surgery, and then follow
them for years to see if the operated group has more rapid progression. Such a study is not likely to
occur any time soon.
It is definitely not a good idea to operate on anyone’s cataracts just because “they will be getting
worse anyway.” That is a potentially slippery slope. On the other hand, you may feel justified in operating on diabetic patients with mild cataract symptoms and minimal retinopathy in order to avoid
waiting for both problems to get worse. Your judgment of the patient’s situation and your personal
results with such patients are your best guide. Do be sure to look for all the warning signs outlined in
this chapter, though, and be prepared for the occasional unpleasant surprise…

Diabetic Retinopathy

Be very careful of patients whose retinopathy is in the “middle”—those who do
not have very early disease or old burned-out disease. Someone with lots of
microaneurysms and exudates in the posterior pole—even if there is no significant thickening—can really take off after cataract surgery. The same is true for
patients with severe nonproliferative retinopathy, and it is especially true if such
patients appear to be on the brink of needing treatment or if their retinopathy is
not completely controlled by laser they have already had. If there is any doubt
that the patient’s retinopathy may be problematic, you may want to have the
patient evaluated preoperatively by a retina specialist to cover yourself.
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It goes without saying (so why is it being said?) that any pre-existing macular
edema or proliferative disease should be aggressively treated prior to cataract
surgery. In fact, you should have a low threshold for treating disease that you
might not otherwise treat. For instance, a patient with some macular edema that
is not clinically significant may benefit from treatment prior to cataract surgery.
Or, you may consider doing preoperative PRP on a patient with severe NPDR
whom you might otherwise just observe. It would be nice if you could wait a few
months after any laser before doing cataract surgery in order to let the eye settle
down and to be sure that everything is really stable.
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If the cataract is bad enough that you can’t easily perform accurate focal treatment, it is at least reasonable to try to get some grid treatment in. This does
require special care because in order to squeak through the cataract you will be
using smaller spots and higher powers, and the scattering of the beam may vary
greatly from spot to spot. You need to watch your aiming beam closely, and if
it suddenly snaps into focus, you have to turn the power down to avoid rupturing Bruch’s membrane. (You can also use some of the techniques described in
Chapter 9 to control the fluence without having to reach over and change the
laser settings every five seconds.) This is where the ability to use an indirect
contact lens can greatly facilitate treatment, allowing you to more easily work
around the media opacities. Panretinal photocoagulation through a cataract
tends to be less tricky; it is more “meatball” in nature, and you can usually work
around the opacities and get at least a partial treatment in.
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Interestingly, there is a recent paper suggesting that patients with severe
nonproliferative disease or non-high-risk proliferative disease may have less
trouble with postoperative macular edema if their PRP is performed after
cataract surgery, rather than before it.1 The authors postulate that this may
be a function of subclinical inflammation caused by the PRP, which is then
exacerbated by subsequent cataract surgery. The study needs to be confirmed by large studies—there is still a strong sense that it is better to get any
retinopathy under control with laser prior to surgery. This data does, however,
support the concept of waiting at least a few months after a laser before doing cataract surgery in order to give things time to settle down.
The real point is that, once again, something that is considered an absolute
truth may change with time. Keep your eyes and mind open…
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In addition to pretreatment with laser, it is reasonable to use preoperative nonsteroidals and aggressive postoperative nonsteroidals and topical steroids in
these patients—and to continue such treatment a month or two longer than one
would in a non-diabetic. Such treatment helps to blunt the deleterious effects of
perioperative inflammation on the fragile diabetic vasculature.
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Finally, when it comes to preoperative treatments, more and more specialists
are considering intravitreal bevacizumab or triamcinolone to better control the
retinopathy at the time of surgery. Because there are no definitive guidelines for
using these drugs for retinopathy in general, there are certainly no guidelines for
using them in this setting. However, they may be useful in eyes with metastable
macular edema in order to protect the macula from progression. The approach
here is so variable that if you are at all worried about your patient’s retina, you
really should quiz your local retinal community about how to proceed.
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Another “well, duh” point is to keep in mind the visual potential of the eye. If the
patient has had macular edema or macular traction, you cannot expect them
to have excellent results, and you must really warn the patient about this. Even
if they only have minimal retinopathy, remember that diabetes can affect retinal
functioning in ways that aren’t identified by Snellen acuity or glare testing. In
other words, your experience with non-diabetic cataracts has taught you that
your surgery will eliminate a host of symptoms. However, even fairly normallooking diabetic retinas have subtle problems with, for instance, decreased
contrast sensitivity or dark adaptation. These subtle defects mean that taking
the cataract out will not be as likely to eliminate their symptoms as it would be
in non-diabetics. Both you and the patient need to alter your expectations in
recognition of this.
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You may not fully appreciate how important it is for both the surgeon and the
patient to have appropriate expectations until you have your first diabetic patient
burst into tears when they realize that they still have retinal problems, even
though they just had cataract surgery. Patients have a strong tendency to assume that everything will be great as soon as that cataract is popped out, and
they are especially likely to think this if their vision is already a bit blurry from
retinopathy. The success of cataract surgery in the general population has created such a high level of expectation that patients imagine the cataract is causing all of their problems—in spite of having had everything covered in this book
explained to them again and again.
You have to specifically discuss with patients the fact that they may be disappointed, even if the surgery goes perfectly—even if they have only minimal
retinopathy and even if the retinopathy does not progress. The patient’s thinking
may be wildly unrealistic in spite of careful counseling—for instance, they may
think that cataract surgery will somehow eliminate all of their retinopathy, as
well. These kinds of thoughts will likely go unvoiced, so you need to anticipate
them and ask about their expectations in order to make sure the two of you are
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thinking the same thing.
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By the same token, you should not let yourself become delusional about the
visual potential of an eye or the visual significance of a cataract. It is easy to
look at a mild diabetic cataract and apply the same criteria you would for a nondiabetic, ignoring the retinal pitfalls that may exist. Be sure you are familiar with
the patient’s vision prior to the development of the cataract; then you will not be
fooled when a mildly damaged retina—and not a mild lens opacity—is the real
culprit. And definitely don’t be fooled by the kind of dramatic cortical cataracts
that diabetics sometimes have—these can look terrible, but they tend to be
visually insignificant.
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Should you perform a routine preoperative fluorescein angiogram or
OCT on diabetic patients who are being considered for cataract surgery?
Most retina specialists would answer in the affirmative, because you get a lot
of information that helps to predict the likelihood for trouble in the postoperative period. The OCT can reveal subtle thickening, warning you that the retina
is just barely handling the leakage present. It will also demonstrate subtle
epiretinal membranes that may contract postoperatively and create the need
for a vitrectomy. The angiogram will give you an idea about pre-existing capillary dropout near the fovea, something that suggests the eye is quite fragile—even if the vision is still good. If there is a lot of macular ischemia on the
angiogram, then it is likely that any cataract present is not visually significant
at all. An angiogram can also demonstrate subtle diffuse leakage that, even if
it has not yet caused retinal thickening, may lead to macular edema after the
leakage is revved up by post-op inflammatory mediators.
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This is not to say that preoperative fluorescein angiography and OCT are
mandatory. You may be in a situation where such testing is not readily
available, or you may feel that the clinical exam is so good that no testing
is needed. The point is that if you have even a remote concern that occult
retinopathy may be lying in wait, you should consider these tests. This is
especially true about performing an OCT—there is no morbidity involved in
doing an OCT, and you should have a very low threshold for doing this test if
you have one.
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Another crucial preoperative factor is the degree of the patient’s control. You
cannot ignore this. Your training has taught you to meticulously evaluate refractive issues, IOL selection, and biometry with all the conscientiousness you can
muster. But if you do not ask about the patient’s hemoglobin A1c and blood
pressure, you are being as irresponsible as if you were to select the IOL power
by drawing numbers out of a hat. Here’s why:
There are some studies that suggest poor control is not highly correlated with
postoperative progression, at least in the short term, but there are other studies
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indicating that bad control will clearly contribute to loss of vision and progressive retinopathy after surgery. (Murtha and Cavallarano provide a nice review of
all this.2) Ultimately, you have to recognize that ignoring a patient’s poor control
will result in a worse outcome—even if the cataract surgery had nothing to do
with it.
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Look at it this way—A tremendous amount of effort is devoted to preventing
endophthalmitis, and rightly so. Massive editorials and reviews are written trying
to identify nuances that can shave a few tenths of a percentage point off the
incidence. People agonize (and drug companies battle) over which prophylactic
drops to use as well as other factors, such as the surgical prep and construction
of the wound. Heck, if that cataract guru in Florida said that he had eliminated
endophthalmitis over the last 20,000 cases by having patients eat broccoli the
night before surgery, you know you would try it.
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All this is well and good, but go back to Figure 2 in Chapter 20 and look at how
much a hemoglobin A1c of 9% can mess up the results of even perfect surgery.
Even if one postulates that the level of control does not affect the surgical results
per se (and it is hard to believe that it doesn’t), one has to admit that in the long
run patients who have cataract surgery and have good control will do far better
than patients who have cataract surgery and have poor control.
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Endophthalmitis is bad, of course. However, one almost never stops to realize
that over time the visual results of operating on a poorly controlled diabetic’s
cataract are likely to be poor. Most endophthalmitis, if caught early and treated
aggressively, will have a better outcome than the vision that results from a fovea
ruined by macular edema. In other words, do go ahead and fight endophthalmitis, but recognize that exercising restraint with diabetic cataracts and having patients take the time to get tuned-up systemically will give your diabetic patients
far better results compared to the microscopic change in risk that may or may
not exist when you jump on the latest pre-op antibiotic train. Even orthopedic
surgeons have to take some responsibility for the rest of the patient. You can,
too.
There is yet another reason to make the patient’s overall control as much a part
of your pre-op eval as the slit lamp exam and keratometry. As mentioned in
Chapter 20, patients may have temporary worsening of their retinopathy when
they try to improve their control. It turns out that if a patient with poor control decides to improve their control at the same time that they have cataract surgery,
they can end up with marked postoperative worsening of their retinopathy.3
Does this mean that you should encourage any patient with bad control to continue being bad for a few months after cataract surgery? Only if you are a buccaneer trying to jack up your surgery volume at all costs. It seems far better to
wait several months for the patient to get better control and then do the surgery.
The point, again, is that if you are not aware of the patient’s control when you
recommend surgery, you have blown off a variable that may be more important
than any other part of the ophthalmic exam. Remember, if you screw up an IOL,
you can fix them with glasses, Lasik or an IOL exchange. If you screw up someone’s macula, it is gone forever.
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What about patients with bilateral cataracts?
It is probably not a good idea to operate on both eyes of a patient with bilateral
cataracts and worrisome retinopathy within a brief period of time, if you can
possibly help it. If the patient is going to get into trouble, it may take two to three
months for it to show up, and you may want to wait this long before doing the
second eye. There are many patients who prefer their 20/50 cataract to their
nice shiny implant because their macula folded up after surgery.

What is the best IOL?
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The best IOL is usually the one that you can put in best. (Bestly?) Again, your
diabetic patient is not the one on whom to try some slinky new IOL from the rep;
just use the tools that allow you to do your safest surgery. Some papers recommend using a lens with a large optic; this will allow better visualization in case
the patient ends up needing extensive laser or a vitrectomy. It is also helpful if
the patient has a larger capsulotomy, especially given the tendency for diabetic
capsules to contract after surgery. These are good ideas if you can do them
safely, but not if you have to totally change your technique.
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There has also been discussion about whether such patients should get a
silicone IOL. There is no question that a silicone IOL can be a real pain during
vitrectomy surgery due to condensation that occurs whenever the eye is filled
with air. Also, if the patient needs silicone oil to repair their retina, it pretty much
guarantees that the IOL will need to be exchanged, because the oil will ruin it.
However, the need to perform these maneuvers is relatively unlikely and it is
hard to know which patient will get into trouble—unless the patient has horrible
retinopathy that is not well controlled. As a result, if you do your best surgery
with a silicone IOL, by all means, use a silicone IOL. On the other hand, if you
think the patient may be heading into trouble, it might be helpful to use a more
“retina-friendly” acrylic IOL—this will be less problematic if the patient does end
up needing a vitrectomy. Ultimately, you know far more about IOLs than most
retina doctors and you should do what you think is safest. If, however, you are
using a silicone IOL simply because it is the cheapest option for your surgery
center—well, perhaps you need to clean out the part of your brain that manufactures rationalizations…
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Multifocal IOLs are a bit more problematic. You need a perfectly functioning
macula to handle a multifocal IOL, and even if your diabetic patient has no
obvious retinopathy, there may be subclinical defects in retinal function that can
make adjusting to such an IOL much more difficult than you might expect. (Vide
supra about how diabetics can have problems with contrast sensitivity that can
affect their happiness with even a monofocal IOL.) Plus, if they get any retinopathy progression at all they will have even more problems. Flexible accommodating IOLs (such as the Crystalens) may have an advantage because they do
not depend on crisp macular function, but they may not provide as much near
vision, and a diabetic capsule can be quirky. The bottom line is that there really
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is no data right now indicating how to use any of these lenses in patients with
diabetes. If you decide to use a presbyopia correcting lens, you need to proceed
with caution, and both you and the patient need to be aware of the possible
pitfalls.

What about doing a YAG?
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There is no clear consensus on whether performing YAG laser capsulotomy can
stir up retinopathy. It probably does not have much of an effect but, as usual,
there are never any guarantees. If you have to do a lot of hacking and slashing
with the YAG you may cause enough inflammation to affect the retina, especially
if the patient has already had complicated cataract surgery. It probably makes
sense to put diabetics on some sort of anti-inflammatory drop around the time
of the laser—more laser or more preexisting damage may mean more topical
therapy.
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Perhaps the most important thing is to not talk yourself into doing a YAG on
“trace” capsular opacities when the patient is dropping to 20/50 from subtle
macular edema that you are missing. Never give up your fundamental job of
looking for all the potential causes of vision loss.
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What if, in spite of the best intentions, the macula blows out after
your excellent cataract surgery?
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If the macula swells up after surgery, one traditionally follows a stepwise approach. First of all, continue aggressive topical therapy with non-steroidal and
steroid drops to treat any pseudophakic component to the edema. Laser any
obvious disease, but don’t keep firing away until the fovea is a doughnut hole in
the middle of a laser wasteland. It is easy to succumb to the temptation to keep
lasering post-op edema, because it can keep on coming, but if treating the obvious leaks does not solve the problem you need to think pharmacologically and
try a periocular steroid injection. This is particularly true if there is a lot of diffuse
leakage and late staining of the optic nerve on angiography—these findings suggest that postoperative inflammation is driving the vascular leakage rather than
pure diabetic disease. In such cases, it may be best to go sooner to a periocular
steroid injection to try to control the process.
If drops, laser, and a periocular shot don’t fix things quickly, it is likely that your
patient will be getting a bit frustrated. This is where intravitreal triamcinolone
can save the day—assuming there are no complications from the injection.
Some retina specialists advocate foregoing a stepwise approach altogether and,
instead, simply initiating treatment with intravitreal steroids to get rapid control
of the edema (and to get rapid control of the patient’s patience). Intravitreal
steroids clearly have more risk—see Chapter 11—and whether you go with the
stepped approach or you go straight to intravitreal therapy depends on how bad
the edema is and how much risk you and the patient are willing to accept to get
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better, faster. (Intravitreal bevacizumab may be another option—there is less
chance of a pressure rise, but recall that the drug seems to be less effective in
general.)
As always, watch out for subtle epiretinal membranes or vitreomacular traction—
an OCT is crucial in this setting. If traction-related pathology is present it is very
unlikely that intravitreal treatment—or anything short of a vitrectomy—will have a
significant effect. Such patients usually need referral to a retina specialist. Hopefully you explained the potential for this prior to surgery, and the patient is not
vindictively disappointed by all the extra fuss.
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Don’t forget that other things can happen after surgery, such as a big vitreous hemorrhage or progressive traction as the vitreous shifts forward when the
crystalline lens is removed. These problems usually need referral to determine
whether the patient needs surgery to protect their vision. One hopes that this will
never happen to you because you will have treated everything and made sure
the retina is stable before surgery—but never underestimate the ability of diabetes to scramble up your best-laid plans.
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By now, you should be getting the impression that a patient with diabetes
and a cataract needs to be on a totally separate track relative to a patient
with just a cataract. Here are a few other things to think about:
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In addition to being more aggressive with perioperative topical therapy, you
should also be more aggressive with your follow up. If the macula swells it
tends to do so after several weeks, and if you see the patient a couple of
times in the first month and then send them off for glasses you can miss it.
Also, the macula is more likely to start swelling as the drops are tapered.
If you give the patient some sort of automatic tapering schedule and don’t
check them yourself you can miss early changes that could be easily treated—and then they will come in when they have definite symptoms with
advanced disease that will be harder to control.
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This is especially true if you are doing the co-management thing. You must
make sure that the optometrist who will follow the patient knows how to
watch for early changes in the fundus appearance that suggest trouble is
brewing and that they will follow the patient closer than a typical post-op
cataract patient if you can’t.
Note: In order to avoid a lot of polemics, it is worth pointing out that the
preceding paragraph is not meant to necessarily condone co-management.
Rather, it simply recognizes that co-management is a reality, and can be a
reasonable compromise in situations where distance, cost and time preclude
personal follow up on what is usually a routine and uncomplicated surgical
procedure. The point is that you need to remember that diabetics should not
be left on the assembly-line portion of your cataract factory. They really need
to be taken off the line and brought over to the custom shop for closer attention.
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To review: Modern-day cataract surgery is much safer relative to older techniques, and generally does not seem to stir things up much in terms of retinopathy progression. On the other hand, there are patients who can still do very
poorly, but you have a fighting chance of weeding such patients out by using
your noggin. Watch out for the level of retinopathy and for the stability of the
retinopathy. Have a low threshold for doing a pre-op OCT and fluorescein angiogram, and consider sending the patient out for a retina consult if necessary.
Know the patient’s degree of systemic control. Know the likely visual potential of
the eye, and make darn sure the patient understands the limits and extra risks
inherent with cataract surgery in diabetics. Do the best surgery you can, and
then watch the patient closely afterwards. Don’t hesitate to ask for help if problems arise. Unfortunately, the secretary will not disavow any knowledge of your
actions, so be careful.
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There is one other issue that doesn’t quite fit in anywhere else—and that is
what happens in a patient’s mind when one simply mentions that they have a
“cataract.” Diabetic patients may fixate on this information to a surprising degree, and this can be particularly true if the cataract is not visually significant
and you have no intention of doing anything about it. The problem is that
even if you tell them their cataract is insignificant, they will often assign any
visual symptoms they have to the cataract whether or not this is the actual
case. This means they will ignore new symptoms on the assumption that they
stem from “a simple cataract,” and will then assume that they can address
the problem whenever they have time.
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Unfortunately, if their symptoms are from retinal disease, they may end up
with irreversible vision loss while they wait to find a convenient time to fit an
eye exam into their schedule. As a result of this, many retina docs have a
vague reluctance to even talk about cataracts at all unless they are definitely
visually significant.* This scenario is not limited to diabetic retinopathy; it can
happen with any retinal disease, and it is especially common with macular
degeneration.
The real message here is that if you discuss the presence of a cataract, you
need to clearly spell out to the patient that they should not diagnose themselves if their vision gets worse. If they notice a definite change it is unlikely
to be from the cataract, and they need to get back in quickly to avoid permanent vision loss.
*Of course, retina specialists do have to mention cataracts—even if they
aren’t relevant. If a patient with a visually insignificant cataract ends up going to a more anteriorly oriented doctor—who will mention the cataract—the
patient will think the retina specialist is useless for not being the first to talk
about it.
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