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Corticosteroid Selection in Routine 
Cataract Surgery
STEPHEN S. LANE, MD Corticosteroid potency 
and safety are generally considered to be in reciprocal 
relationship, but newer agents challenge that 
paradigm. 

Advances in cataract surgery—including reduced incision 
size and progress in phacoemulsi� cation, � uidics, ophthal-
mic viscosurgical devices (OVDs), femtosecond laser lens 
fragmentation, and other re� nements—have both improved 
patient outcomes and reduced tissue trauma and postopera-
tive in� ammation.1 But, of course, insults associated with the 
incision, ultrasound, and tissue manipulation can still initiate 
the in� ammatory cascade, even in uncomplicated cases.

� e extent and e� ects of in� ammation related to cataract 
surgery vary from patient to patient. � ose with denser cata-
racts or whose surgeries are more complicated, prolonged, or 
involve greater � uid volumes tend to experience more in� am-
mation than others.2 Younger patients and those with dark 
irides are also at risk for a more robust in� ammatory reaction 
to surgery. Tailoring antiin� ammatory regimens to the indi-
vidual patient requires recognizing baseline risk, monitoring 
the clinical course, and a working understanding of relative 
drug potency and the tradeo� s associated with higher potency.

ANTIINFLAMMATORY THERAPIES
� e agents most commonly employed for treating post-

surgical in� ammation are topical corticosteroids and topical 
nonsteroidal antiin� ammatory drugs (NSAIDs). A successful 
antiin� ammatory regimen balances two competing objectives: 

in� ammation control (e�  cacy) and avoidance of drug-related 
side e� ects (safety). Short-term e�  cacy is necessary to combat 
acute pain, discomfort, and redness following surgery and 
to satisfy the patient’s expectations. Long-term in� amma-
tion control is key to reducing risk for serious complications 
including scarring, glaucoma, iritis, cystoid macular edema, 
and vision loss.3 

With corticosteroid therapies, however, potency comes at 
a cost. Because of their broad spectrum of action and the wide 
range of genes modulated by activated glucocorticoid recep-
tors, corticosteroids can cause serious side e� ects, including 
delayed wound healing, raised susceptibility to infection, 
and elevated intraocular pressure (IOP) with the potential to 
induce or exacerbate glaucoma. (Cataract formation is also 
a side e� ect of corticosteroid use, but that is a moot point in 
this discussion.)4 

How corticosteroids induce IOP elevation is not fully known; 
it is thought to relate to trabecular meshwork out� ow obstruction 
induced by high corticosteroid concentration in ocular tissues.3
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STATEMENT OF NEED
The indications for topical ophthalmic antiinfl ammatory 
drugs (both steroidal and nonsteroidal) are evolving 
rapidly, as new agents and new applications emerge. 
Many of these are novel—eg, the perioperative use of 
nonsteroidal antiinfl ammatory drugs (NSAIDs) to prevent 
cystoid macular edema—and/or fl y in the face of older 
thinking—eg, the use of steroids to calm infl ammation 
and reduce the risk of melting or scarring from infection. 
Neither of these important applications is on-label.

In addition, new steroidal and nonsteroidal agents 
continue to come to market, expanding the utility of 
both classes. Antiinfl ammatory drugs are now used 
for: the treatment of ocular surface disease and allergic 
conjunctivitis; prevention of perioperative pain and 
infl ammation in ocular surgery; infection management; 
cystoid macular edema prophylaxis following cataract 
surgery; haze prevention in PRK; and much more. 

What has regrettably not followed this expansion of 
indications, formulations, and new molecular entities 
are protocols for drug selection and use.1 These are vital 
because signifi cant diff erences in safety, tolerability, and 
effi  cacy exist between and within both antiinfl ammatory 
drug classes. C-20 ester steroids, for example, have a 
demonstrated lower risk of intraocular pressure (IOP) 
elevation than ketone steroids.2,3 Since a range of steroid 
formulations and concentrations is available, clinicians 
need up-to-date information about the indications and 
optimum uses for each.3

Although topical NSAID formulations have been 
associated with signifi cant adverse events (keratopathy 
ranging from superfi cial punctate keratitis to corneal 
melt), recent work shows these to be uncommon and less 
severe with newer formulations.4 Indeed, novel NSAIDs 
make use of lower concentrations and less frequent 
dosing, potentially impacting safety profi les and reducing 
risk from long-term use.5

Although both are “antiinfl ammatory,” steroids and 
NSAIDs act at diff erent points in the infl ammatory 
cascade, and thus off er opportunities for physicians 
to fi ne-tune their drug selection. And although they 
are frequently used together, whether or not the two 
drug classes can act synergistically is controversial. In 
the context of recent clinical data, a clear mechanistic 
understanding of each drug class generally—and of 
newer formulations specifi cally—will equip clinicians 
to make eff ective, evidence-based prescribing 
decisions across the many situations that call for ocular 
infl ammation control. 
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Bearing these risks in mind, sur-

geons should seek to align the antiin-
� ammatory regimen with the clinical 
situation as precisely as possible, maxi-
mizing safety by using the least steroid 
necessary to achieve antiin� ammatory 
aims. Control rests in the choice of agent 
potency, and can be � nely tuned by mod-
ulating dose, frequency, and duration. 

Ocular corticosteroids generally 
fall roughly into one of three categories 
according to their potency. � e mildest 
group includes f luorometholone and 
rimexolone—neither of which is com-
monly used in cataract surgery. � ese 
agents are associated with lower rates of 
IOP elevation compared to more potent 
agents.3

Loteprednol etabonate is intermedi-
ate in strength and di� ers from other 
topical corticosteroids in being the only 
one with a 17-b-chloromethyl ester 
group (as opposed to a ketone group) at 
carbon 20 in its chemical structure.5 Due 
to the presence of the ester moiety, un-
bound drug is metabolized by local es-
terase enzymes and rapidly deactivated. 
(Loteprednol etabonate metabolites are 
inactive.) � e deactivation step reduces 
the amount of drug available to cause 
side e� ects; indeed, loteprednol has a 
lower propensity to induce elevation 
in IOP in both normals and steroid-
responders.6-8

Ketone corticosteroids of higher 
potency include dexamethasone, pred-
nisolone acetate, and prednisolone 
phosphate; the steroid of highest potency 
is di� uprednate. None of these agents 
is subject to deactivation by naturally 
occurring esterases, and all are associ-
ated with higher rates of side effects 
compared with ester corticosteroids.3,7

ADJUNCTIVE NSAID 
Most surgeons today combine an 

NSAID with a corticosteroid to achieve 
inf lammatory control with cataract 
surgery, an approach that exploits two 
separate mechanisms of antiinf lam-
matory action. NSAIDs directly inhibit 
cyclooxygenase enzymes COX-1 and 
COX-2 to block the synthesis of pros-
taglandins and other inf lammatory 
mediators. Corticosteroids work further 
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upstream in the in� ammatory cascade; they inhibit phospho-
lipase A2 to block the synthesis of arachidonic acid. Although 
not as strong as corticosteroids, NSAIDs are associated with 
better tissue penetration in some areas of the eye.

In addition to blocking in� ammation, NSAIDs prevent 
intraoperative miosis and reduce pain and photophobia fol-
lowing surgery.4 NSAIDs may also be used for prophylaxis 
against postoperative pseudophakic cystoid macular edema.9

ROUTINE CASES
While rates within individual practices vary, perhaps 

80% of cataract surgeries can be considered “routine” at the 
outset. Routine patients are generally healthy, lack a history 
of systemic or ocular in� ammatory illness, and have normal 
density cataracts. For such patients, my practice is to prescribe 
an NSAID starting one day prior to surgery to be continued 
until the bottle is empty, generally 3 to 4 weeks depending on 
spillage. Immediately following surgery, provided surgery was 
uneventful, patients are started on an antibiotic and a milder 
corticosteroid such as loteprednol.

Although it is considered a less potent choice than, say 
prednisolone acetate, I feel comfortable using loteprednol 
in straightforward cases since its safety pro� le is superior to 
other agents and e�  cacy comparable to most alternatives.8,10 
In a prospective randomized trial at two centers, loteprednol 
etabonate 0.5% was shown to have comparable antiin� amma-
tory e�  cacy to prednisolone acetate 1.0%, which is generally 
considered the more potent drug. Cell and � are grade was 
equivalent between the two agents on postoperative days 1, 3, 
7 and 21. Furthermore, there was a trend toward higher mean 
IOP levels among prednisolone-treated patients.10

Should the patient develop more in� ammation than ex-
pected while being treated with loteprednol, I generally will 
consider modifying the dosing frequency or switching to a 
higher potency corticosteroid agent.

 
“ATRISK” PATIENTS

Patients predisposed to a strong in� ammatory response 
and those intolerant of even low-grade in� ammation have 
needs that may not be met by the routine care outlined above. 
(I use the term “at-risk” rather than “high risk,” since the 
correlation between risk factors and outcomes is not strong. 
In my experience, many “at-risk” patients will have normal 
in� ammatory responses and uncomplicated courses following 
surgery. At the same time, it is not uncommon for a patient 
classi� ed as “routine” to exhibit a greater in� ammatory re-
sponse than expected.) Common examples of at-risk patients 
include those with diabetes or history of uveitis, macular de-
generation, glaucoma, pseudoexfoliation, or a dense cataract.11

My practice is to start such patients on NSAID therapy at 
least 1 week prior to surgery, and continue them for a longer 
duration following surgery. I also choose a stronger cortico-
steroid, such as di� uprednate, and continue it as long as there 
is evidence of in� ammation. Careful follow up, including IOP 
monitoring, is essential for all patients on corticosteroids, 
regardless of potency.

CORE CONCEPTS 
✦ Antiinfl ammatory medication should be tailored to meet 

patients’ specifi c requirements

✦ Choose the least potent corticosteroid that will reliably 
control the infl ammation

✦ Risk for IOP elevation is lower with fl uorometholone, 
rimexolone, and loteprednol

✦ NSAIDs can be used adjunctively with corticosteroids 

✦ Monitor IOP in all patients taking corticosteroids

CONCLUSION
Corticosteroids and NSAIDs are appropriately used 

together to control in� ammation associated with cataract 
surgery. In general, corticosteroids are more potent agents 
to be used brie� y when possible, while NSAIDs can be used 
for a longer period of time with lower risk of adverse e� ects. 
Lower potency corticosteroids are associated with a lower 
incidence of elevated IOP. � ere are many instances, such as 
routine uncomplicated cataract surgery, where we can feel 
con� dent that the use of a milder steroid in place of more ag-
gressive therapies (that have higher complication rates) will 
have excellent e�  cacy. 

Stephen S. Lane, MD, practices at Associated Eye Care in St. Paul, MN. He is an 
adjunct professor of ophthalmology at the University of Minnesota Department 
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Managing Optic Neuritis
NEIL R. MILLER, MD Acute optic neuritis, a 
common initial fi nding in multiple sclerosis, resolves 
spontaneously in most cases. Although treatment 
has little eff ect on the long-term visual outcome of 
aff ected patients, it speeds visual recovery and may 
have a profound impact on subsequent development 
of multiple sclerosis and long-term neurological 
morbidity. 

Optic neuritis is an in� ammatory disorder of the optic 
nerve resulting in abrupt vision loss. In rare cases, optic neuri-
tis is a manifestation of a systemic in� ammatory disorder other 
than multiple sclerosis (MS), such as systemic lupus erythe-
matosis, Lyme disease, sarcoidosis, or syphilis. However, most 
cases of opitic neuritis occur either as an isolated, idiopathic 
disorder or in association with MS. Acute, demyelinating optic 
neuritis is the most common form of optic neuritis and the 
initial presentation of MS in about 20% of patients.1

 Over the past decade, substantial progress has been made 
in our understanding and management of optic neuritis. 
Much of this progress comes from the Optic Neuritis Treat-
ment Trial (ONTT), a multicenter, randomized clinical trial 
supported by the National Eye Institute that evaluated the 
bene� t of corticosteroid therapy in optic neuritis. � e trial 
recruited more than 450 patients and prospectively examined 
the disease course over 15 years.2,3 � is article will provide a 
brief summary of our knowledge of acute optic neuritis and 
current approaches to its management. 

CLINICAL FEATURES
The incidence of unilateral optic neuritis is variable 

throughout the world and estimated to be about 5 per 100,000 
in the US.4 Although optic neuritis can occur at all ages, it 
primarily a� ects young adults and is more common in women 
than in men. Occasionally optic neuritis a� ects children; it 
is o� en bilateral, particularly when it occurs following vac-
cination.

� e classic symptoms of optic neuritis are sudden unilat-
eral loss of central vision accompanied by periocular pain, 
especially pain upon eye movement. � e loss of vision may be 
mild or severe and is always associated with decreased color 
vision (dyschromatopsia). Any type of � eld defect may be 
present, but in many cases, the patient notices a central � eld 
defect with the peripheral � eld remaining intact. 

A relative a� erent pupillary defect is always present in 
unilateral or asymmetric bilateral optic neuritis. � is defect 
may be the only objective sign of optic nerve disease. Oph-
thalmoscopic examination of the back of the eye may reveal 
di� use or sectoral swelling of the optic disc (papillitis) or, in 

cases where the process involves the optic nerve more poste-
riorly in the orbit (retrobulbar optic neuritis), the optic disc 
appears completely normal. Disc swelling occurs in about a 
third of acute optic neuritis cases, whereas about two-thirds 
of patients have a normal-appearing optic disc and fall into 
the retrobulbar category.2

DIAGNOSIS AND ANCILLARY TESTING
Optic neuritis is diagnosed from symptoms and signs. 

One should have a high index of suspicion for optic neuritis 
any time a young adult presents with sudden painful loss of 
central vision in one eye. Decreased color vision, a � eld defect, 
and a relative a� erent pupillary defect are all signs associated 
with optic neuropathy. A clinical diagnosis of anterior optic 
neuritis, or papillitis, is con� rmed by the presence of a swol-
len optic disc and a normal retina (Figure 1) . If the optic disc 
and the retina are both normal in appearance, the probable 
diagnosis is retrobulbar optic neuritis. 

No major diagnostic tests for optic neuritis are routinely 
performed. Neuroimaging or serologic studies can be useful, 
but the decision of whether or not to perform the tests depends 
on the patient’s medical and ocular history. If the patient has a 
history of joint pains (arthralgia), serologic studies are neces-
sary to rule out connective tissue disease. Likewise, a serologic 
test for syphilis is important in patients who have a history of 
sexually transmitted disease.

Other considerations in the diagnosis of optic neuritis 
include a recent vaccination, presence of other symptoms 
that suggest an in� ammatory process, or a recent viral illness. 

FIGURE 1 Anterior optic neuritis. (Figure courtesy of the author.)
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CORE CONCEPTS 
✦ Acute demyelinating optic neuritis is the most common 

optic neuropathy aff ecting young adults. It can be an 
isolated event or a manifestation of another infl ammatory 
disorder such as MS or neuromyelitis optica.

✦ Optic neuritis is a clinical diagnosis based on its classic 
presentation including acute, unilateral loss of central 
vision, periocular pain, decreased color vision, a relative 
aff erent pupillary defect, and, in some cases, a swollen 
optic disc.

✦ Brain MRI can provide crucial information in predicting 
the patient’s risk for multiple sclerosis. Patients with white 
matter lesions have a markedly higher risk of progression 
to multiple sclerosis compared with those with a normal 
scan.

✦ Visual prognosis is excellent in optic neuritis, and 
treatment has little impact on the long-term outcome. 
Visual recovery usually starts spontaneously and can be 
accelerated by corticosteroid therapy.

PREDICTING MULTIPLE SCLEROSIS
Progression to MS is the most important concern for 

patients with acute optic neuritis. � e risk, according to the 
ONTT, is strongly correlated with the number of demyelinat-
ing white matter lesions on the baseline MRI of the brain.5 � e 
15-year follow-up report of the trial found that as many as 72% 
of patients with MRI abnormalities developed MS within 15 
years, as opposed to 25% of those with a normal scan; and the 
more lesions there were on the MRI, the higher the risk for MS.

� e MRI is thus the single best predictor for MS in patients 
with acute optic neuritis. Members of the ONTT initially 
questioned the diagnostic value of the imaging technique, 
but now brain MRI is typically recommended for prognostic 
purposes in optic neuritis. 

CORTICOSTEROID THERAPY
For most cases of isolated optic neuritis, there is no avail-

able treatment that can improve the ultimate visual outcome or 
reduce the risk of recurrence. � e current standard of care for 
optic neuritis—3 days of high-dose intravenous methylpred-
nisolone followed by 2 weeks of low-dose oral prednisone—only 
speeds the recovery of vision, usually by about 6 to 7 weeks.3  

It is important to note that treatment with low-dose oral 
prednisone alone has been found to increase the risk of recur-
rence in the same eye and new episodes in the fellow eye, and it 
is therefore not recommended.3 It is believed that prednisone 
at low doses is insu�  cient to clear circulating in� ammatory 
cells from the central nervous system, predisposing patients 
to recurrence of the condition. Patients with typical optic 
neuritis, therefore, should either be treated with high-dose 
corticosteroids followed by oral low-dose corticosteroids or 
not be treated at all.

An alternative treatment—a 3- or 4-day pulse of high-dose 

What is of crucial importance is recognition of neuromyelitis 
optica, an in� ammatory demyelinating disorder of the central 
nervous system that can present with unilateral or bilateral 
optic neuritis. Neuromyelitis optica used to be considered 
a special form of MS, but it is now recognized as a distinct 
B-lymphocyte-mediated disease characterized by attacks of 
optic neuritis or transverse myelitis or both. Visual loss as-
sociated with neuromyelitis optica is usually severe but o� en 
painless (unlike optic neuritis in which pain occurs in about 
95% of patients), and a� ected patients require treatment dif-
ferent from that a� orded the typical patient with idiopathic 
or simple demyelinating optic neuritis.

Because neuromyelitis optica tends to be more aggressive 
and more likely to cause permanent visual loss, some clini-
cians believe that all patients with optic neuritis should have 
a serologic assessment for aquaporin-4 antibody, a serum 
marker speci� c for neuromyelitis optica. Others, however, 
� nd this approach ine�  cient and expensive. In our practice, 
we perform the serologic assay for neuromyelitis optica only 
in atypical optic neuritis cases, severe cases with no signs of 
improvement a� er 2 weeks, recurrent optic neuritis, or in 
patients with autoimmune comorbidities. 

DIFFERENTIAL DIAGNOSIS
Besides optic neuritis, there are two common causes of 

acute optic nerve-related visual loss: anterior ischemic optic 
neuropathy (AION) and Leber hereditary optic neuropathy 
(LHON). More than 90% of eyes with ischemic optic neu-
ropathy have a swollen optic disc—o� en associated with optic 
disc hemorrhages. AION is usually painless and almost never 
associated with pain on eye movement.

LHON and optic neuritis share certain clinical character-
istics. Like optic neuritis, LHON can cause acute visual loss 
with a central � eld defect and relative a� erent defect, and it 
o� en occurs in young adults, but LHON is a painless disorder, 
whereas painless visual loss is, as noted above, rare in patients 
with acute optic neuritis. In addition, in patients with LHON, 
the optic disc may appear normal or have a mild redness, but 
the optic disc is never overtly swollen and there are almost 
never any associated retinal hemorrhages.

In short, the absence of pain, hemorrhages, and optic disc 
swelling is o� en indicative of LHON, whereas an overtly swol-
len optic disc with hemorrhages is more likely indicative of 
AION, especially in older patients with vasculopathic disorders 
such as hypertension, diabetes, or hypercholesterolemia. Optic 
neuritis falls somewhere in between, a� ecting young healthy 
adults and presenting with pain and either optic disk swelling 
or, in retrobulbar cases, a normal-looking fundus.

Ancillary testing can be useful in di� erentiating possible 
causes of acute optic neuropathy. MRI, for instance, may be 
used to look for evidence of vascular disease. � e diagnosis 
of LHON can be con� rmed in most cases through blood 
testing of mitochondrial DNA, as the condition arises from 
one of several known inherited point mutations in the mito-
chondrial DNA.
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oral corticosteroids without additional follow-up medication—
has recently emerged as a new option, but clinical evidence 
supportive of such an approach is still lacking. � e ONTT 
protocol of 3 days of high dose intravenous methylpredniso-
lone (1 gram per day) and then 2 weeks of oral prednisone at 
a lower dose (1mg/kg/day)—remains the mainstay of treat-
ment. � e rationale for this is the belief that the high-dose 
intravenous methylprednisolone will eradicate the majority 
of in� ammatory cells, and the oral prednisone will mop up 
those remaining.

NEUROLOGICAL TREATMENT
Patients with neuromyelitis optica have a propensity to 

relapsing optic neuritis, transverse myelitis, or both. About 
half of patients with relapsing disease will experience paralysis 
or blindness within 5 years, and those with transverse myelitis 
a� ecting the cervical cord are at risk for respiratory failure and 
even death.6 � e � rst-line treatment for neuromyelitis optica 
is high dose prednisone. Rituximab, a genetically engineered 
monoclonal antibody that binds to the human CD20 antigen 
expressed on the membrane of pre-B and mature B lympho-
cytes, has shown promising therapeutic e� ects in neuromy-
elitis optica.7,8 B lymphocyte depletion therapy was reported 
to reduce disease recurrence rate and disability. 

For patients at high risk of developing MS—ie, patients 
with two or more white matter lesions on brain MRI—use 
of immunomodulatory agents such as interferon beta can 
substantially set back the onset of symptomatic MS. � e ben-
e� cial e� ect of immunomodulatory therapy on preventing 
MS conversion has been established in multiple randomized, 
controlled clinical trials.9-11 

On those rare occasions where optic neuritis is associated 
with a systemic infectious or in� ammatory disorder such as 
Lyme disease, cat-scratch disease, syphilis, or lupus, the patient 
should receive the treatment appropriate for the underlying 
condition.

VISUAL PROGNOSIS
� e visual prognosis for patients with typical optic neuritis 

is generally good. Even without treatment, most patients start 
to recover within weeks of disease onset; and over 70% of 
patients recover vision to 20/20 or better.12 Despite the gener-
ally positive visual outcome, subtle abnormalities can persist, 
and patients may continue to experience symptoms such as 
impairment of contrast sensitivity, color vision, or visual � eld.13 

� e visual outcome in neuromyelitis optica, with or with-
out relapses, is usually poor. Visual outcomes in optic neuritis 

due to other systemic in� ammatory diseases are variable and 
depend largely on the severity of the initial vision loss and 
promptness of treatment. 

Today, many ophthalmologists still think of optic neuritis 
as an untreatable disorder that inevitably progresses to MS. 
Indeed, in acute cases of optic neuritis, there is little to be 
gained or lost in terms of visual outcome by treating or not 
treating with corticosteroids. But it is now clear that the clini-
cian needs to be aware of the potential visual and neurological 
outcome to appropriately counsel the patient, to arrange for 
an MRI and, on occasion, serological studies, and when ap-
propriate, to refer the patient to a neurologist for consideration 
of immunomodulatory therapy.

Neil R. Miller, MD, is chief of the neuro-ophthalmology division and the Frank 
B. Walsh professor of neuro-ophthalmology at the Wilmer Eye Institute at the 
Johns Hopkins Hospital in Baltimore, MD. He states that in the past 12 months, 
he has not had a fi nancial relationship with any commercial organization that 
produces, markets, re-sells, or distributes healthcare goods or services consumed 
by or used on patients. Medical writer Ying Guo, MBBS, PhD, assisted in the 
preparation of this article.
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 1. Which treatment has been found 
e� ective in delaying subsequent 
development of multiple sclerosis in 
patients with a � rst presentation of 
acute optic neuritis?
 A.  Methylprednisolone
 B.  Rituximab
 C.  Interferon beta
 D.  None of the above  

 2. Which of the following technological 
advances has NOT contributed to 
lowering the overall in� ammatory 
risk for cataract surgery patients?
 A.  Reduced incision size
 B.  Enhanced ultrasound and 

� uidics technologies
 C.  Better ophthalmic viscosurgical 

devices
 D.  Fourth-generation 

� uoroquinolones

 3. Which of the following is most 
likely to di� erentiate acute optic 
neuritis from anterior ischemic optic 
neuropathy?
 A.  Central vision loss
 B.  Pain on eye movement
 C.  Optic disc swelling
 D.  Visual � eld defect
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ANSWERS:

 4. Which of the following is NOT a risk 
factor for increased in� ammation 
following cataract surgery?
 A.  Blue irides
 B.  High � uid volumes used during 

surgery  
 C.  Prolonged surgery
 D.  Younger patient age

 5. Which of the following statements 
accurately describes the bene� t of 
corticosteroid therapy in treating 
typical optic neuritis?
 A.  It can accelerate visual recovery
 B.  It can improve long-term visual 

outcome
 C.  It can reduce the recurrence rate
 D.  It can prevent conversion to 

multiple sclerosis

 6. Corticosteroids are thought to 
raise IOP by which of the following 
mechanisms?
 A.  COX-1 activation  
 B.  Oxidative stress
 C.  Obstruction of trabecular 

meshwork out� ow
 D.  All of the above 

 7. Which of the following agents is 
considered a “mild” corticosteroid?
 A.  Fluorometholone
 B.  Di� uprednate  
 C.  Bromfenac
 D.  Prednisolone acetate

 8. Which of the following is NOT a 
reason to use an NSAID?
 A.  In� ammation reduction
 B.  Pain reduction
 C.  Preventing intraoperative 

miosis
 D.  Accelerated healing response 

 9. Which of the following conditions 
can incite an in� ammatory optic 
neuropathy?
 A.  Sarcoidosis
 B.  Lyme disease 
 C.  Syphilis
 D.  All of the above

 10. Which of the following tests is 
recommended to determine an optic 
neuritis patient’s risk of progression to 
multiple sclerosis?
 A.  MRI
 B.  Mitochondrial RNA testing
 C.  Fundus examination
 D.  Pupillary light re� ex
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