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LEARNING METHOD AND MEDIUM 
This educational activity consists of a supplement and ten (10) study questions. 
The participant should, in order, read the learning objectives contained at the 
beginning of this supplement, read the supplement, answer all questions in the 
post test, and complete the Activity Evaluation/Credit Request form. To receive 
credit for this activity, please follow the instructions provided on the post test 
and Activity Evaluation/Credit Request form. This educational activity should take 
a maximum of 1.5 hours to complete. 

ACTIVITY DESCRIPTION 
This program will provide a case-based learning experience on cataract surgery, 
taking into account individual patient goals and comorbidities. Topics include 
identifying and addressing ocular surface disorders, glaucoma management, 
intraocular lens (IOL) selection, toric IOL rotation, femtosecond laser-assisted 
surgery, infection prophylaxis, and inflammation control. The desired results of 
this activity are the optimization of outcomes of cataract surgery.  

TARGET AUDIENCE 
This educational activity is intended for ophthalmologists. 

LEARNING OBJECTIVES 
Upon completion of this activity, participants will be better able to: 
        • Appraise the optimal preparation of the ocular surface preoperatively for 

optimal outcomes in patients undergoing cataract surgery  
        • Explain appropriate medication regimens for inflammation and infection 

control in patients undergoing cataract surgery  
        • Summarize optimal IOL selection criteria in individual patients 
        • Compare femtosecond cataract surgery technology with conventional 

cataract surgery technology 
        • Apply evidence-based approaches for achieving optimal outcomes in 

cataract surgery in patients with comorbidities 
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ACCME to provide continuing medical education for physicians.  
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INTRODUCTION 
Patients requiring cataract surgery can present with a variety of challenges that 
might compromise surgical outcomes. In this activity, expert faculty provide 
insights for addressing a range of preoperative, intraoperative, and 
postoperative issues, with the aim of helping surgeons achieve success and 
patient satisfaction. 

CASE 1: PATIENT WITH HIGH MYOPIA, DRY EYE, 
AND CATARACT 
F R O M  T H E  F I L E S  O F  P R E E YA  K .  G U P TA ,  M D  
A 56-year-old man presented with decreased vision in his right eye plus glare 
and halos when driving at night. He has been wearing rigid gas permeable 
(RGP) contact lenses for 30 years, and had LASIK (laser assisted in situ 
keratomileusis) in his right eye in 1999 to treat high myopia that was reduced 
from -18.0 D to -6.0 D. 

On examination of his right eye, best-corrected visual acuity (BCVA) is 20/150, 
axial length is 35.1 mm, manifest refraction is -12.0 D sphere, and keratometry is 
42.49 D and 48.38 D. Slit-lamp examination reveals 1+ punctate epithelial 
erosions, visible LASIK flap, and a dense cataract (3+ nuclear sclerotic cataract, 
3+ posterior subcapsular cataract). Figure 1 shows the topography image. 

DISCUSSION: OCULAR SURFACE ISSUES 
Dr Gupta: What are your thoughts on the topography?  

Dr Berdahl: The axial map shows irregular astigmatism that might be related to 
contact lens wear or dry eye disease (DED). I would repeat the topography after 
contact lens washout and treatment for dry eye. 

Dr Donnenfeld: The patient might also have ectasia. The steepening with  
post-LASIK ectasia is typically central or inferior, but I have seen such superior 
steepness.1  

Figure 1. Corneal topography map showing irregular astigmatism. Note: The topographic pattern 
is irregular and not consistent with a history of myopic laser assisted in situ keratomileusis.
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Dr Holland: Certainly, the patient has corneal warpage from 
his long history of contact lens wear. To rule out ectasia, it 
would be helpful to know his past refraction data, past 
topography images, and corneal thickness. 

Dr Berdahl: The patient’s myopia has increased 6.0 D since 
receiving LASIK, and the change could be contact lens based, 
but it could also be a true change in the cornea. I think RGP 
overrefraction is a valuable and underused tool for determining 
how much of the visual decline is from the cornea vs the 
cataract. In this patient, the dense cataract is clearly a cause,  
but knowing if the cornea is also an issue allows us to set 
appropriate expectations for the outcome after cataract surgery. 

Dr Gupta: If the patient had a 12.0 D correction with LASIK, 
the topography should show central flattening, but it does 
not; so that is irregular. A long history of RGP contact lens 
wear, DED, and post-LASIK ectasia are all possible 
explanations for the abnormal topography image. I tell 
patients who are wearing hard contact lenses that they need 
to be out of their lenses for 1 week per decade of wear before  
I can consider getting measurements to plan their surgery. 

What washout duration do you recommend?  

Dr Donnenfeld: The US Food and Drug Administration Web 
site recommends patients should discontinue wearing soft 
contact lenses for 2 weeks, toric soft lenses and RGP lenses 
for at least 3 weeks, and hard lenses for at least 4 weeks prior 
to evaluation for LASIK.2 I evaluate the patients with serial 
topography until the results are the same from 2 consecutive 
tests done at least 1 week apart. For patients wearing RGP 
lenses, I generally wait 1 month for every decade of lens wear, 
although I will check the topography after 1 month and then 
every 2 weeks until it is stable.  

Dr Berdahl: I have patients stop wearing hard contacts for  
3 weeks, and then I proceed with the planning if the 
topography seems normal. A study by Dr John Vukich found no 
difference in outcomes after LASIK in groups of soft contact 
lens wearers who stopped wearing their lenses 1 day, 2 days,  
3 days, or 4 to 13 days before their preoperative evaluation.3  

Dr Holland: In patients who have been wearing RGP lenses for 
20 or 30 years, I have seen that it can take up to 9 months to 
achieve topographic stability after stopping contact lens wear, 
and the astigmatism in these patients can change by several 
diopters change by several diopters. There can also be a 
significant change in axis.  

Dr Donnenfeld: Cataract surgery can cause or worsen DED.4  
I believe that patients with DED who are asymptomatic before 
cataract surgery can be some of the unhappiest patients after 
the procedure because the surgery can convert them from a 
marginally compensated state to overt DED. Therefore, it is 
critical to diagnose DED before cataract surgery so that the 
condition can be treated and patients can be informed that 
they might be more symptomatic after surgery. 

Dr Berdahl: Patients with a cataract might describe their 
vision as blurry, which is a sign of cataracts, but they might 
actually mean that their vision is blurry and fluctuates. 
Fluctuation is caused by surface dryness and will not be 
resolved by cataract surgery. 

Dr Holland: A degraded tear film can reduce visual acuity and 
quality and can cause fluctuations in the retinal image.5-8 In my 

experience, fluctuating vision is the most common complaint 
related to DED in older patients with a cataract. These patients 
might not notice the fluctuation if their vision is reduced 
because of the cataract, and then they can be dissatisfied with 
their vision after surgery if the DED is not addressed. In fact, 
DED is a leading cause of patient dissatisfaction with the 
visual outcome after cataract surgery.9  

It is also important to identify and treat DED preoperatively 
because it has ramifications for surgical planning. Patients 
with DED might be excluded as candidates for some 
presbyopia-correcting intraocular lenses (IOLs) because of 
concern about poor visual quality postoperatively. DED can 
also affect the accuracy of data used for IOL planning, 
including keratometry and aberrometry measurements.10,11 
Therefore, untreated DED can lead to selection of a monofocal 
IOL with the wrong spherical power, erroneous planning for 
astigmatism correction, or incorrect toric IOL positioning. 
Because of its effects on vision, DED after surgery can also 
result in unnecessary lens exchange of a multifocal IOL or 
refractive enhancement. 

Dr Berdahl: In a study in which we analyzed data from our 
astigmatismfix.com database, we found that among patients 
with a toric IOL, a large difference between the preoperative 
and postoperative keratometry measurements was a leading 
cause of residual astigmatism after cataract surgery.12 Often, 
the difference in measurements is attributable to DED. 

Dr Donnenfeld: What is your routine for identifying DED in 
patients presenting for cataract surgery? 

Dr Holland: Our patients are given a screening questionnaire 
to elicit symptoms of DED, and our technicians are 
empowered to talk to the patients about DED. We have to 
consider, however, that patients who have chronic DED might 
have developed neurotrophic changes of the cornea and 
therefore might not be very symptomatic. 

Dr Gupta: Published literature highlights that DED is very 
common in the cataract surgery population and that these 
patients are often asymptomatic. In the PHACO (Prospective 
Health Assessment of Cataract Patients’ Ocular Surface) 
study, approximately 66% of patients had a tear break-up time 
of ≤ 5 seconds, and more than 75% of patients had positive 
corneal staining, but approximately 60% did not complain 
about foreign body sensation.13 A prospective case series 
including 180 patients found that 52% had meibomian gland 
dysfunction (MGD) and 56% had meibomian gland atrophy, 
but 50% were asymptomatic.14  

So, in relation to what Dr Holland has stated, not all cataract 
patients with DED complain about symptoms such as burning, 
redness, or irritation, but it is important not to overlook the 
diagnosis of DED in these patients. I was involved in a recent 
study of 120 patients presenting for cataract surgery in which 
we looked for DED using objective point-of-care testing.15 We 
found that 85% of patients who were asymptomatic per their 
questionnaire responses had abnormal tear film osmolarity 
and/or a positive matrix metalloproteinase-9 assay. 

Dr Holland: If patients have symptoms or signs of DED,  
we measure tear film osmolarity, and I also like to use 
meibography as a tool for MGD diagnosis and patient 
education. Patients understand MGD better if they are  
able to see they have truncated or lost meibomian glands. 

For instant processing, complete the CME Post Test online
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Topography is routine for all patients needing cataract surgery. 
Irregularities, such as poor image quality, data dropout, or 
astigmatism, are a sign of DED, and I also compare the 
topographic keratometry and astigmatism data with the 
optical biometry measurements. Lack of agreement between 
the devices is a sign of ocular surface disease.  

Although older patients with DED can be asymptomatic,  
there is a cohort of patients, particularly younger individuals, 
who can be very symptomatic but have minimal to no signs  
of DED. It is my impression that many clinicians think that 
absence of fluorescein staining rules out DED, but corneal 
fluorescein staining does not develop until there is moderate-
to-severe DED.16 Lissamine green is more useful for detecting 
earlier disease.16 

Dr Donnenfeld: I rely on corneal topography to identify DED 
and am looking at the quality of the image and at the color 
codes to evaluate tear film structure. A small white area of 
dropout represents a location where the ocular surface is so 
irregular that the device could not pick up the image, and that 
is an absolute indication that the patient needs to be 
evaluated for ocular surface disease before planning cataract 
surgery. Diagnoses to consider aside from DED include 
Salzmann nodular degeneration or epithelial basement 
membrane dystrophy. 

I also measure tear break-up time and do a careful eyelid 
examination to look for MGD as part of my DED evaluation. 
Tear film osmolarity and the matrix metalloproteinase-9 assay 
are improving our ability to diagnose DED, but they are not 
standalone tests.   

How do you manage DED before cataract surgery? 

Dr Holland: I think corticosteroids are the best option for rapid 
rehabilitation of the ocular surface, and I like to use loteprednol 
because it is very effective and safe.17–19 I start loteprednol 2 to 
4 times a day with a preservative-free artificial tear. If the 
patient has MGD, I add an in-office thermal pulsation treatment 
and have started doing microblepharoexfoliation, which is a 
new technique that debrides the eyelid margins, removes the 
bacterial biofilm, and unroofs the meibomian glands.20 I think 
the loteprednol helps minimize discomfort from the 
mechanical treatments.  

Dr Donnenfeld: I, too, start patients on loteprednol gel, 
artificial tears, and microblepharoexfoliation for MGD. The 
loteprednol gel is good for MGD because it adheres to the lid 
margin. I add a topical immunomodulator when patients have 
significant DED. I prefer lifitegrast because in premarketing 
clinical trials, it has worked to improve symptoms within just  
2 weeks.21,22 

The role of oral omega-3 supplements for managing patients 
with MGD has become controversial because of some 
conflicting results in clinical trials. What are your thoughts on 
their value? 

Dr Gupta: The National Eye Institute–supported DREAM (Dry 
Eye Assessment and Management) study found that dietary 
supplementation with oral omega-3 fatty acids in re-esterified 
triglyceride form was no better than placebo in relieving signs 
and symptoms of DED.23 The placebo, however, was olive oil, 
and after 6 and 12 months, both groups had statistically 
significant improvement in the Ocular Surface Disease Index.  

I think the study showed that olive oil also has value, and I am 
continuing to recommend omega-3 supplements.  

Dr Donnenfeld: My experience using oral omega-3 
supplementation is also positive, and I prescribe it long term 
as maintenance treatment for DED. I think there are really no 
downsides to using it. 

Dr Gupta: I also use intense pulsed light followed by manual 
gland expression to treat MGD, particularly in patients with 
rosacea.24 As a caveat, however, I do not use it in patients with 
dark skin (Fitzpatrick skin types V or VI) because they are at an 
increased risk for depigmentation. 

CASE CONTINUED  
The patient was told to stop wearing his RGP lenses, and was 
started on artificial tears plus loteprednol, 1%, 4 times a day 
for 1 week and then twice daily for 1 week. He returned 1 month 
later; repeat topography showed nearly 10-D flattening of the 
steep K, reduction in astigmatism, and restoration of a myopic 
ablation pattern on topography (Figure 2). 

DISCUSSION  
Dr Donnenfeld: There are still some areas of dropout 
inferotemporally and superiorly on the axial map, indicating 
that the patient still has some DED, but the topography is 
dramatically better, so I would proceed with planning for 
surgery.  

Dr Gupta: That is what I did. If the topography was not 
sufficiently improved, I would have waited longer and 
considered additional therapy for his DED.  

CASE CONTINUED 
Figure 3 shows the IOL power calculations using the biometry 
data obtained before and after the patient’s contact lens 
holiday and treatment for DED.  

The patient underwent surgery with implantation of a 
monofocal IOL. Planning for IOL selection was done using the 
American Society of Cataract and Refractive Surgery IOL 
calculator (http://iolcalc.ascrs.org/). He was maintained on a 
tapering dose of loteprednol etabonate, 1%, postoperatively. 
BCVA at his final postoperative visit was 20/20, and he was 
very happy with his vision after surgery.

Figure 2. Corneal topography after a 4-week contact lens holiday and 
optimization of the corneal surface. A 10-D flattening as well as restoration 
of the myopic ablation pattern was observed.

HTTPS://TINYURL.COM/OPTIMALCATARACTOUTCOMES
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DISCUSSION: INTRAOCULAR LENS SELECTION 
Dr Gupta: Having both a history of corneal refractive surgery 
and extreme axial length, this patient had 2 risk factors for a 
refractive surprise after cataract surgery.25,26 For greater accuracy 
in measuring axial length in long eyes, I like to use a biometer 
that incorporates optical coherence tomography (OCT), and I 
repeat the measurement, checking for consistency. 

For power calculations in this case, I used the American 
Society of Cataract and Refractive Surgery IOL calculator 
(http://iolcalc.ascrs.org/) for eyes that have undergone LASIK, 
photorefractive keratectomy, or radial keratotomy. I tend to 
use the Barrett True-K formula, which is included in the online 
calculator, in postrefractive surgery eyes because it has 
performed well in my clinical experience. Intraoperative 
aberrometry can also be very helpful for verifying IOL power  
in these cases.27,28  

Dr Holland: To get an accurate reading with intraoperative 
aberrometry, the cornea needs to be moist. I always coat the 
eye with viscoelastic at the beginning of the case to prevent 
the ocular surface from drying out during surgery. Just before 
the aberrometry, the viscoelastic is rinsed off the cornea in 
order to obtain an accurate measurement. 

Dr Donnenfeld: Other tips for intraoperative aberrometry are 
to make sure that the eye is not tilted and is properly 
pressurized, and that the speculum is not too tight. Myopic 
LASIK increases corneal spherical aberration.29 Therefore, an 
IOL with negative spherical aberration might be preferred in 
patients who are post-myopic LASIK. The patient in this case, 
however, is likely to have a fairly aberrated cornea because of 
the high level of correction. For this reason, my preference 
would be to use an aberration-free IOL that represents a “do 
no harm” option in terms of inducing higher-order aberrations. 
The Akreos, SofPort, enVista, enVista toric, Trulign, and Trulign 
toric IOLs are all zero spherical aberration lenses.  

Another point about this particular patient is that his long axial 
length is a risk factor for a steroid response.30 In a study by 
Chang and colleagues, 22% of eyes with an axial length  
≥ 29 mm were steroid responders.30 Loteprednol is an 
effective treatment choice, with a reduced risk for inducing a 
steroid response.31,32 Fluorometholone also is less likely to 
increase intraocular pressure (IOP) than other steroids.33 

CASE 2: PATIENT WITH ASTIGMATISM, 
CATARACT, AND GLAUCOMA 
F R O M  T H E  F I L E S  O F  J O H N  B E R DA H L ,  M D  
A 58-year-old woman presented complaining about difficulty 
driving at night. On examination, BCVA is 20/40 OD, 20/20 OS; 
manifest refraction is -2.00 -4.50 x 40 OD and -2.00 -0.75 x 90 OS; 
topography image is regular; and K values are 46.5 x 130, 43.0 
x 40 OD and 44.5 x 180, 43.5 x 90 OS. The patient has glare 
and cataract OD and no symptoms OS. Intraocular pressure is 
19 mm Hg OU, cup-to-disc ratio is 0.65 OU, and her OCT is 
borderline for glaucoma.  

Cataract surgery is discussed. The patient stated she wanted 
spectacle independence and that she has never tried monovision. 

DISCUSSION: INTRAOCULAR LENS SELECTION 
Dr Berdahl: What would you recommend for this patient?  

Dr Holland: I do not recommend monovision unless the 
patient has a history of wearing monovision contact lenses. 
One option is to send the patient back to the referring 
optometrist for a trial of monovision with contact lenses  
if the loss of vision from cataract allows the patient to assess 
monovision. 

Dr Donnenfeld: Because the patient needs cataract surgery in 
her right eye only, it can be targeted for plano to give her good 
distance vision. She can then judge if she likes monovision 
postoperatively.  

Dr Gupta: Another strategy would be to implant the toric-
accommodating IOL in the right eye, paired with a limbal 
relaxing incision, if needed, to correct excessive residual 
astigmatism.  

Dr Donnenfeld: The toric-accommodating IOL provides very 
good uncorrected vision for distance and intermediate, with 
functional vision at near, although some patients get better 
reading vision. It is also a very stable lens because of its  
4-point fixation.  

Dr Berdahl: In the United States, 6 IOL platforms have a toric 
version: AcrySof, Tecnis, Staar, Trulign, Tecnis Symfony, and 
enVista, which was just approved early in 2018.34 All are good 
IOLs that collectively give cataract surgeons the opportunity 
to match patients with the right technology. In a study we 
published in 2016, we found that the Trulign toric IOL had the 
lowest rates of misorientation compared with the Tecnis and 
Staar toric IOLs.35 A multifocal IOL might also be used to give 
the patient in this case spectacle independence, but adaption 
to multifocality when it is in only 1 eye can be challenging,  
so I would likely opt for a monofocal toric IOL.   

CASE CONTINUED 
Surgery was planned to give the patient monovision, with 
implantation of a standard toric IOL (SN6AT9) aligned at  
132° and a refractive target of plano. After 1 week, the patient 
returned complaining about poor vision. On examination, the 
IOL was aligned at 158°, uncorrected visual acuity was 20/70, 
and manifest refraction was -1.75 + 3.50 x 92 20/25.

For instant processing, complete the CME Post Test online

Figure 3. Biometry data and intraocular lens power calculations obtained 
initially (“pre”) and after (“post”) the patient discontinued contact lens wear 
and was treated for dry eye disease
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DISCUSSION: TORIC INTR AOCULAR  
LENS ROTATION 
Dr Berdahl: Improper IOL alignment (wrong location), 
incorrect toric power (wrong lens), and unrecognized ocular 
pathology (wrong eye) are all possible causes for residual 
astigmatism after toric IOL implantation. Several scenarios 
can lead to each of these situations (Table 1). 

Poor preoperative measurements, poor calculations, surgically 
induced astigmatism (SIA) that is different from what is 
expected, and failure to account for the posterior cornea can all 
lead to incorrect alignment or toric power selection. Improper 
intraoperative alignment and postoperative rotation are other 
causes of wrong positioning of the IOL.  

Poor calculations have become less of an issue now than they 
were in the past because of newer toric IOL calculators that 
account for posterior corneal astigmatism. These calculators, 
however, use a population average, and some patients can be 
outliers.  

Surprises with SIA occur more often than surgeons might 
realize. Surgeons input their average SIA for the toric IOL 
power calculation, but for approximately 30% of surgeons,  
the standard deviation might be ≥ 0.5 D.36 

If the power is wrong, the IOL will need to be exchanged or 
the patient will need a refractive enhancement with laser 
vision correction to treat the residual astigmatism. Intraocular 
lens rotation can correct residual astigmatism in cases in 
which the IOL is the proper power but in the wrong location. 

When rotating the IOL, the ideal axis, which is the axis that 
will minimize astigmatism, can be determined using the 
astigmatismfix.com Web site by inputting the patient’s 
postoperative refraction, the toric IOL model, and its actual 
axis. The program determines how many degrees the IOL 
should be rotated from its current position, which can be 
marked on the cornea preoperatively using the IOL’s  
alignment marks.  

Dr Gupta: Do you put in a capsular tension ring to prevent the 
IOL from rotating again? 

Dr Berdahl: Some people think it can help, and findings from a 
published randomized controlled study support its use.37  
I think it can be argued that a capsular tension ring might help 
by stretching out the capsular bag, but it might also cause the 
bag to collapse, which would not be good, so I do not use one. 
In a case I had in which a lens rotated a second time, I did a 
reverse optic capture to fix its position.  

If the rotation is done early enough after the primary surgery, 
it is not necessary to viscodissect the IOL from the capsule.  

If the capsule has already contracted over the IOL and 
viscodissection is needed, the viscoelastic will have to be 
completely removed or else the IOL might rotate again.   

CASE CONTINUED 
The IOL was rotated, and the patient was very happy with her 
vision. She returned 5 years later at age 63 complaining about 
difficulty driving at night. Her uncorrected visual acuity was 
20/20 OD, but in her left eye, she had glare, cataract, and 
20/40 BCVA, with an unchanged refraction (-2.00 - 0.75 x 90). 
Both eyes had worsened IOP (23 mm Hg OD and 25 mm Hg 
OS), cup-to-disc ratio (0.75 OU), and OCT (nerve fiber layer 
thinning). The patient stated she liked monovision and wanted 
spectacle independence.   

DISCUSSION: INTR AOCULAR LENS 
SELECTION AND GLAUCOMA 
MANAGEMENT 
Dr Berdahl: For this patient who now has glaucoma, which IOL 
would you consider? 

Dr Holland: I would plan to implant a monofocal IOL to give 
her monovision and manage her astigmatism. She does not 
have a high amount of astigmatism, but considering the 
potential effect of the posterior cornea, I would use 
intraoperative aberrometry to determine whether or not to 
use a toric IOL. 

Dr Gupta: Checking the refraction intraoperatively with 
aberrometry is a good idea because she might not need a toric 
lens. I also agree about giving her monovision, and I would 
aim for the -2.0 D of myopia that she has been used to and has 
been happy with for the past 5 years. 

Would you do anything to manage her glaucoma? 

Dr Holland: Cataract surgery lowers IOP.38 Therefore, I would 
wait to see what her IOP is postoperatively.  

Dr Berdahl: A study by Poley and colleagues showed that IOP 
was lowered by an average of 6.5 mm Hg (27%) after cataract 
surgery in patients with a preoperative IOP of 23 to 31 mm Hg.39 
Therefore, I agree that doing cataract surgery alone is 
reasonable. 

I have not done her surgery yet, but my plan is to do combined 
cataract and minimally invasive glaucoma surgery (MIGS). 
Because the patient has -0.75 D of refractive against-the-rule 
astigmatism, she probably has 1.5 D of total corneal 
astigmatism. Therefore, I think she needs a toric IOL, but I will 
use intraoperative aberrometry to guide the decision.40  

Because she is relatively young, I think she probably still has 
accommodation in her left eye that gives her some range of 
vision. With the excellent uncorrected distance vision in her 
right eye, the patient might be happy with a monovision 
approach using a monofocal IOL in the left eye, with a myopic 
target. My plan, however, is to give her monovision with the 
accommodating toric IOL, which will give her more range of 
vision. My refractive target will be -2.0 D to -2.25 D. My choice 
for a corticosteroid to control inflammation in this patient 
would be loteprednol etabonate because it has less potential 
to elevate IOP than other corticosteroids.31,32 

Wrong Location Wrong Lens Wrong Eye

• Poor measurements 
• Poor calculations 
• Surprising SIA 
• Posterior Ks 
• IOL rotation 
• Poor IOL placement

• Poor measurements 
• Poor calculations 
• Surprising SIA 
• Posterior Ks

• Ocular surface  
disease 

• Anterior basement 
membrane dystrophy 

• Irregular astigmatism

Table 1. Causes of Residual Astigmatism After Toric IOL Implantation

Abbreviations: IOL, intraocular lens; SIA, surgically induced astigmatism.

HTTPS://TINYURL.COM/OPTIMALCATARACTOUTCOMES
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Options for managing IOP in the right eye include topical 
medication, selective laser trabeculoplasty, or a MIGS 
procedure. Our medication choices for IOP lowering were 
recently expanded with the approval of latanoprostene bunod, 
0.024%, and netarsudil, 0.02%. In a phase 3 study, once-daily 
latanoprostene bunod, 0.024%, was significantly more 
effective than twice-daily timolol, 0.5%, for lowering IOP.41  
In phase 3 efficacy studies, once-daily netarsudil, 0.02%, was 
noninferior to twice-daily timolol, 0.5%, for lowering IOP in 
patients with baseline IOP up to < 30 mm Hg and up to  
< 25 mm Hg.42 Both latanoprostene bunod and netarsudil 
were pretty well tolerated.41,42 Both can cause ocular redness, 
particularly netarsudil. In phase 3 trials, the incidence of 
conjunctival hyperemia was approximately 54% with 
netarsudil and 6.0% with latanoprostene bunod. 

I would be reluctant to treat this patient with a prostaglandin 
analogue, considering that she might develop asymmetric 
eyelash growth from using the medication unilaterally, but she 
could be treated with a beta blocker, carbonic anhydrase 
inhibitor, or alpha agonist. Selective laser trabeculoplasty can 
be a good option for primary treatment of glaucoma, although 
at least 1 study has presented conflicting data on its efficacy 
in patients who are pseudophakic.43,44 

CASE 3: MANAGING/PREVENTING 
INFECTION AFTER CATARACT SURGERY 
F R O M  T H E  F I L E S  O F  E R I C  D.  D O N N E N F E L D,  M D  
A 67-year-old woman presented with a visually significant 
cataract OU and requested decreased dependence on glasses. 
She has glaucoma, underwent trabeculectomy in her right eye 
in 2012, and developed blebitis in 2015. She is noncompliant 
with her prescribed prostaglandin analogue, and she has a 
history of being a steroid responder. Findings on examination 
are IOP of 19 mm Hg OD and 16 mm Hg OS, 2.5 D of against-
the-rule astigmatism, and an average endothelial cell count of 
1523 cells/mm2 OD and 2462 cells/mm2 OS. 

DISCUSSION 
Dr Donnenfeld: This patient presents with multiple issues that 
mandate special attention for planning and carrying out 
cataract surgery. Care must be taken to avoid trauma to  
the bleb and corneal endothelium, which can become 
compromised because of posttrabeculectomy endothelial cell 
loss.45 Inflammation control is important to minimize scarring 
and trabeculectomy failure.46 There is concern about using a 
steroid in this case because the patient has glaucoma and is a 
steroid responder. With her history of blebitis, she is also at 
increased risk for postoperative endophthalmitis.47 In addition, 
she has significant astigmatism that will need to be addressed 
to satisfy her desire for reduced dependence on glasses. 
Consideration might also be given to surgical opportunities 
for long-term IOP control.  

Dr Berdahl, are there any advantages for doing femtosecond 
laser-assisted cataract surgery (FLACS) in this patient?  

Dr Berdahl: Compared with conventional surgery, FLACS 
reduces ultrasound energy use and anterior chamber 
inflammation.48-51 Therefore, it might have advantages for 
preserving trabeculectomy function and the endothelium.  
I am concerned about increased IOP and trauma to the bleb 

from placing the patient interface, but FLACS has been 
performed safely in posttrabeculectomy patients.52,53 Even 
though it has potential benefits, I would not use FLACS. I 
would be very careful placing the patient interface. I would not 
use FLACS because of the bleb. I would also be sure that when 
doing phacoemulsification, the phaco tip is kept deep and 
away from the corneal endothelium.  

Dr Donnenfeld: A femtosecond laser system with a liquid 
optic interface is preferred in eyes with glaucoma because it is 
associated with less of an IOP rise than are contact corneal 
applanation systems.54  

Dr Holland: Nuclear disassembly with the microfilament loop 
device is an alternative to FLACS that can also reduce 
ultrasound energy use in cataract surgery.  

Dr Donnenfeld: Raising IOP at the end of the case to promote 
incision sealing is also best avoided in eyes with glaucoma. 
Another advantage of FLACS is the reliability of the laser for 
creating reproducibly architecturally stable incisions.55   

What are other considerations for preventing endophthalmitis 
in this patient? 

Dr Gupta: She needs an antibiotic with good coverage against 
gram-positive and gram-negative pathogens. Coagulase-
negative staphylococci and Staphylococcus aureus are the 
most common causes of early blebitis, whereas streptococci 
and gram-negative bacteria are the leading isolates in delayed 
blebitis.47 Coagulase-negative staphylococci and S aureus are 
also the most common causes of endophthalmitis after 
cataract surgery. A recent analysis of endophthalmitis isolates 
found that approximately one-half of the coagulase-negative 
staphylococci and approximately one-third of the S aureus 
strains were methicillin resistant (Table 2).56 

Dr Donnenfeld: Bacteria causing endophthalmitis after 
cataract surgery most often come from the lids and 
conjunctiva.57,58 Staphylococcus epidermidis and S aureus are 
the predominant organisms colonizing these tissues.58 The 
likelihood of finding methicillin-resistant strains increases with 
age and is a concern in all cataract-aged patients, not only 
health care workers.58  

For instant processing, complete the CME Post Test online

Antibiotic
MIC90, μg/mL

MSSA MRSA MSCoNS MRCoNS

Vancomycin 1 1 2 2

Besifloxacin 0.03 2 1 4

Gatifloxacin 0.12 32 16 64

Moxifloxacin 0.06 32 16 64

Ciprofloxacin 0.5 256 64 64

Tobramycin 0.5 > 256 8 4

Azithromycin 512 > 512 > 512 > 512

Table 2. ARMOR Surveillance MIC90 Values for Presumed 
Endophthalmitis Isolates56

Abbreviations: ARMOR, Antibiotic Resistance Monitoring in Ocular 
Microorganisms; MIC90, minimum inhibitory concentration that inhibits  
the growth of 90% of indicated isolates; MRCoNS, methicillin-resistant 
coagulase-negative staphylococci; MRSA, methicillin-resistant 
Staphyloccocus aureus; MSCoNS, methicillin-susceptible coagulase-
negative staphylococci; MSSA, methicillin-susceptible S aureus.
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Among the antibiotics that are used in ophthalmology, 
vancomycin has the most potent activity against methicillin-
resistant staphylococci, according to data reported from the 
ARMOR (Antibiotic Resistance Monitoring in Ocular 
Microorganisms) surveillance study in 2016.56 To prevent the 
emergence of bacterial resistance, however, vancomycin is 
generally reserved for infection treatment rather than for 
prophylaxis. Of the remaining ophthalmic antibiotics, besifloxacin 
has the best activity (lowest minimum inhibitory concentration 
that inhibits the growth of 90% of indicated isolates) against the 
most common causes of endophthalmitis after cataract surgery 
(Table 2).56 A 2018 report from the ARMOR surveillance study 
showed that among available fluoroquinolones, the activity of 
besifloxacin against staphylococci was the most comparable  
with that of vancomycin.59  

Dr Holland, is there anything else you would do for infection 
prophylaxis in this patient? 

Dr Holland: Infectious complications, including 
endophthalmitis, are a concern for patients with a 
keratoprosthesis. As a prophylactic strategy in these patients, 
we have been performing a povidone/iodine rinse at each 
clinic visit. With that in mind, we would recommend this 
patient come in to the clinic both 1 week and 1 day prior to 
surgery for a 5% povidone/iodine rinse. 

Dr Donnenfeld: What strategies would you use in this patient 
to control postoperative inflammation?  

Dr Berdahl: First, thorough removal of lens epithelial cells is 
important because these cells release proinflammatory 
cytokines.60 Regarding anti-inflammatory medications, I think it 
is important to use a steroid even though the patient is a 
steroid responder because I believe the risk of an IOP increase 
is reduced in a posttrabeculectomy eye, in which there is an 
alternate aqueous outflow pathway, and controlling 
inflammation to prevent scarring of the trabeculectomy is a 
greater concern. Thorough removal of viscoelastic at the end of 
the case is also critical for avoiding a postoperative IOP spike. 

Dr Holland: I would use loteprednol because it has a < 3% risk 
of steroid response compared with the > 10% risk associated 
with other topical corticosteroids.61 

Dr Donnenfeld: A prospective randomized study sponsored by 
the European Society of Cataract and Refractive Surgeons 
provided definitive evidence supporting the benefit of using a 
topical nonsteroidal anti-inflammatory drug (NSAID) in 
addition to a steroid to control inflammation and to reduce the 
risk of cystoid macular edema after cataract surgery.62  
In this study, 914 patients were randomized to receive topical 
bromfenac, topical dexamethasone, or both medications.  
At 12 weeks after surgery, the lowest incidence of clinically 
significant cystoid macular edema (CSME) was in patients 
receiving combination therapy (1.5%; 4 out of 275 patients) 
and it was lower in patients receiving the NSAID than in those 
receiving the corticosteroid (3.6% vs 5.1%; 10 out of 274 and 
14 out of 273 patients, respectively). 

New and emerging corticosteroids have the anti-inflammatory 
benefit with a reduced dosing frequency. Loteprednol etabonate 
suspension, 1%, formulated in mucus-penetrating particle 
technology, and loteprednol etabonate gel, 0.38%, that 
formulates the corticosteroid in a submicron particle size, 
recently became available; both are intended for twice-daily use.  

Ocular surface disease must be identified and treated prior 
to cataract surgery. 

Patients must discontinue contact lens wear for at least  
2 weeks prior to having measurements taken for cataract 
surgery. 
     • The length of washout will depend on the type and 

duration of contact lens worn 

Educating patients about any unique circumstances that can 
affect their outcome is critical so that they have appropriate 
expectations. 

Patients with glaucoma deserve to have their astigmatism 
fixed. 
     • A toric IOL can be an appropriate option 

Consider multifocal IOLs carefully in patients with glaucoma. 
     • An accommodating IOL is a better option for presbyopia 

correction  

Minimally invasive glaucoma surgical devices can be a good 
option for controlling IOP in patients undergoing cataract 
surgery and might reduce the need for topical medications 
and their associated problems. 

It is extremely important to protect the cornea and to 
control inflammation when performing cataract surgery in a 
posttrabeculectomy eye. 
     • A FLACS procedure might bring advantages 

Evidence from a randomized clinical trial supports the 
benefit of using a topical NSAID in addition to a steroid to 
control inflammation and reduce the risk of CSME after 
cataract surgery.

TAKE-HOME POINTS

In addition, dexamethasone intraocular suspension, 9%, is now 
approved, with an indication for treating inflammation after 
ocular surgery.63 It is injected behind the iris at the end of surgery 
and releases the steroid for up to 21 days using a biodegradable 
platform. A dexamethasone intracanalicular insert, 0.4 mg, is 
also now approved to treat pain after ocular surgery.64 

CASE CONTINUED 
The patient had FLACS, with implantation of a toric IOL 
combined with MIGS. Postoperatively, the filtering bleb was 
functioning well, the cornea was clear, IOP was reduced from 
19 to 14 mm Hg, astigmatism was reduced to < 1.0 D, and the 
patient was very happy with the outcome. 

DISCUSSION 
Dr Donnenfeld: A toric IOL can be used to reduce significant 
regular astigmatism in an eye with glaucoma. If presbyopia 
correction is desired and there is nerve fiber layer thinning, an 
accommodating IOL is a better choice than a multifocal IOL or 
even an extended depth-of-focus IOL, because both of the 
latter IOL types can reduce contrast sensitivity.65  

Because the patient was not compliant with her topical 
treatment for IOP lowering, I chose to combine the cataract 
surgery with a MIGS procedure. A MIGS procedure can reduce 
or eliminate the need for IOP-lowering medications and 
therefore address the issues of poor compliance and ocular 
surface toxicity that can occur with topical treatment.66,67
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1. A patient presents for cataract surgery with decreased and 
fluctuating vision. He has 2.25 D of topographic 
astigmatism, with small areas of dropout and moderate 
MGD. The patient wants to reduce his need for glasses after 
surgery. How would you treat him? 

        a. Plan surgery with a toric presbyopia-correcting IOL and 
recommend use of artificial tears to decrease 
fluctuating vision 

        b. Plan surgery with intraoperative aberrometry to check 
IOL power 

        c. Treat the MGD and bring the patient back for another 
preoperative evaluation 

        d. Tell the patient he is not a good candidate for a 
presbyopia-correcting IOL 

2. What treatment would you use to rapidly rehabilitate the 
ocular surface in a patient with DED needing cataract 
surgery? 

        a. Preservative-free artificial tears 6 times a day 
        b. Punctal plugs 
        c. Topical corticosteroid 
        d. Topical cyclosporine 

3. A patient with mild glaucoma that recently progressed 
needs bilateral cataract surgery. His refraction is -2.50 + 1.75 
at 135°. He requests reduced dependence on spectacles. 
Which IOL would you consider? 

        a. Monofocal toric IOL  
        b. Multifocal IOL with limbal relaxing incisions 
        c. Multifocal toric IOL 
        d. Accommodating IOL 

4. According to results of the prospective, randomized 
European Society of Cataract and Refractive Surgeons–
sponsored study, adding a topical NSAID to a topical 
corticosteroid in patients undergoing cataract surgery 
____________________________________________.  

        a. Is no more effective than using either agent alone for 
reducing the risk of CSME 

        b. Reduces CSME risk more than NSAID monotherapy, but 
is no more effective than corticosteroid monotherapy  

        c. Reduces the risk of CSME only in patients at increased 
risk for CSME 

        d. Is more effective than either agent alone for reducing 
the risk of CSME 

5. What is the most common cause of endophthalmitis after 
cataract surgery? 

        a. Coagulase-negative staphylococci 
        b. Methicillin-resistant S aureus 
        c. Haemophilus influenzae 
        d. Streptococcus pyogenes 

6. Compared with cataract surgery performed using 
conventional manual techniques, cataract surgery using the 
femtosecond laser has been proven to:  

        a. Improve surgical workflow 
        b. Minimize intraoperative miosis risk 
        c. Reduce ultrasound energy use  
        d. Avoid IOP increase 

7. Which corticosteroid(s) would you most likely consider for 
controlling inflammation after cataract surgery in a patient 
with glaucoma and a history of being a steroid responder? 

        a. Prednisolone acetate or loteprednol etabonate 
        b. Loteprednol etabonate or fluorometholone 
        c. Difluprednate or fluorometholone 
        d. Intracameral triamcinolone 

8. In a study by Poley and colleagues, eyes with a preoperative 
IOP ranging from 23 to 29 mm Hg had an average ___ 
reduction in IOP after cataract surgery. 

        a. No change 
        b. 15% 
        c. 27% 
        d. 34% 

9. According to data from the ARMOR surveillance study 
reported in 2018, which fluoroquinolone had activity against 
staphylococci that was most comparable to that of 
vancomycin? 

        a. Besifloxacin  
        b. Ciprofloxacin 
        c. Gatifloxacin 
        d. Moxifloxacin 

10. To use the astigmatismfix.com calculator to determine the 
degrees of rotation needed for a misaligned toric IOL, 
surgeons need to know all the following data, EXCEPT: 

        a. Actual axis 
        b. Initially intended axis 
        c. Postoperative refraction 
        d. Toric IOL model
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