
April 2012 •  revophth.com

SURGEONS ASSESS APPLE’S NEW IPAD P. 20 • DEALING WITH RETAINED NUCLEAR CHIPS P. 80 
THE ART OF MANAGING PSEUDOEXFOLIATIVE GLAUCOMA P. 101 • MAKING A POLLINOSIS DIAGNOSIS P. 96

GENE THERAPY FOR RETINAL DISEASE P. 89 • FUCHS’ DYSTROPHY & FEMTO LASER CATARACT P. 106

R
eview

 of O
phthalm

ology Vol. X
IX

, N
o. 4 • A

pril 2012 • Special R
eport: Fem

tosecond L
aser C

ataract • G
ene T

herapy and R
etinal D

isease • M
anaging P

X
F G

laucom
a • Financial P

lanning 

Part 1 of 2

Reimbursement Dos and Don’ts P. 42

Optometry’s Role P. 48

A Look at Early Outcomes  P. 54

Is Femto a Surgical Skill-Killer? P. 66

OK, Do We Really Need This? P. 72

FC_RP0412.indd   1 3/22/12   12:42 PM



© 2011 Alcon, Inc. 1/11 TDX11500JAD

Indications and Usage: For steroid-responsive 
infl ammatory ocular conditions for which a 
corticosteroid is indicated and where superfi cial 
bacterial ocular infection or a risk of bacterial 
ocular infection exists. 

Ocular steroids are indicated in infl ammatory 
conditions of the palpebral and bulbar 
conjunctiva, cornea and anterior segment of the 
globe where the inherent risk of steroid use in 
certain infective conjunctivitides is accepted to 
obtain a diminution in edema and infl ammation. 
They are also indicated in chronic anterior uveitis 
and corneal injury from chemical, radiation or 
thermal burns, or penetration of foreign bodies. 

The use of a combination drug with an anti-
infective component is indicated where the risk 
of superfi cial ocular infection is high or where 
there is an expectation that potentially dangerous 
numbers of bacteria will be present in the eye.

The particular anti-infective drug in this product is 

active against the following common bacterial eye 
pathogens: Staphylococci, including S. aureus and 
S. epidermidis (coagulase-positive and coagulase-
negative), including penicillin-resistant isolates. 
Streptococci, including some Group A and other 
beta-hemolytic species, some nonhemolytic 
species, and some Streptococcus pneumoniae, 
Pseudomonas aeruginosa, Escherichia coli, 
Klebsiella pneumoniae, Enterobacter aerogenes, 
Proteus mirabilis, Morganella morganii, most 
Proteus vulgaris isolates, Haemophilus 
infl uenzae, H. aegyptius, Moraxella lacunata, 
Acinetobacter calcoaceticus and some 
Neisseria species.

Important Safety Information 
Contraindications: 

® ST Suspension, as with other 
ophthalmic corticosteroids, is contraindicated 
in most viral diseases of the cornea and 
conjunctiva including epithelial herpes simplex 

keratitis (dendritic keratitis), vaccinia, and 
varicella, and also in mycobacterial infection 
of the eye and fungal diseases of ocular 
structures.

medication

Warnings & Precautions: 

prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, 
defects in visual acuity and fi elds of vision. 

monitored.

may occur

in posterior subcapsular cataract formation

cataract surgery may delay healing and 
increase the incidence of bleb formation. 
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In those diseases causing thinning of the 
cornea or sclera, perforations have been 
known to occur with the use of topical 
steroids. The initial prescription and renewal 
of the medication order should be made by a 
physician only after examination of the patient 
with the aid of magnifi cation such as slit lamp 
biomicroscopy and, where appropriate, 
fl uorescein staining

corticosteroids may suppress the host 
response and thus increase the hazard of 
secondary ocular infections. In acute purulent 
conditions, steroids may mask infection 
or enhance existing infection. If signs and 
symptoms fail to improve after 2 days, the 
patient should be re-evaluated

corticosteroid medication in the treatment 
of patients with a history of herpes simplex 

requires great caution. Use of ocular steroids 
may prolong the course and may exacerbate 
the severity of many viral infections of the eye 
(including herpes simplex)

cornea are particularly prone to develop 
coincidentally with long-term local steroid 
application. Fungus invasion must be 
considered in any persistent corneal ulceration 
where a steroid has been used or is in use 

aminoglycoside antibiotics the patient should 
be monitored for total serum concentration of 
tobramycin

Please see prescribing information on 
adjacent page.

Re-engineered. Re-designed.

with acute blepharitis1,2

to the anterior chamber with one-half of the 
® 

(tobramycin/dexamethasone ophthalmic 
suspension) 0.3%/0.1%1,2
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LUMIGAN® 0.01% AND  0.03% 
(bimatoprost ophthalmic solution)

INDICATIONS AND USAGE
LUMIGAN® 0.01% and 0.03% (bimatoprost ophthalmic solution) is indicated 
for the reduction of elevated intraocular pressure in patients with open angle 
glaucoma or ocular hypertension.

CONTRAINDICATIONS
None 

WARNINGS AND PRECAUTIONS
Pigmentation: Bimatoprost ophthalmic solution has been reported to cause 
changes to pigmented tissues. The most frequently reported changes have been 
increased pigmentation of the iris, periorbital tissue (eyelid), and eyelashes. 
Pigmentation is expected to increase as long as bimatoprost is administered. 
The pigmentation change is due to increased melanin content in the melanocytes 
rather than to an increase in the number of melanocytes. After discontinuation 
of bimatoprost, pigmentation of the iris is likely to be permanent, while pigmen-
tation of the periorbital tissue and eyelash changes have been reported to be 
reversible in some patients. Patients who receive treatment should be informed 
of the possibility of increased pigmentation. The long-term effects of increased 
pigmentation are not known.
Iris color change may not be noticeable for several months to years. Typically, 
the brown pigmentation around the pupil spreads concentrically towards the 
periphery of the iris and the entire iris or parts of the iris become more brownish. 
Neither nevi nor freckles of the iris appear to be affected by treatment. While 
treatment with LUMIGAN® 0.01% and 0.03% (bimatoprost ophthalmic solution) 
can be continued in patients who develop noticeably increased iris pigmentation, 
these patients should be examined regularly.
Eyelash Changes: LUMIGAN® 0.01% and 0.03% may gradually change 
eyelashes and vellus hair in the treated eye. These changes include increased 
length, thickness, and number of lashes. Eyelash changes are usually reversible 
upon discontinuation of treatment.
Intraocular Inflammation: LUMIGAN® 0.01% and 0.03% should be used with 
caution in patients with active intraocular inflammation (eg, uveitis) because the 
inflammation may be exacerbated.
Macular Edema: Macular edema, including cystoid macular edema, has been 
reported during treatment with bimatoprost ophthalmic solution. LUMIGAN® 
0.01% and 0.03% should be used with caution in aphakic patients, in pseudo-
phakic patients with a torn posterior lens capsule, or in patients with known risk 
factors for macular edema.
Angle-closure, Inflammatory, or Neovascular Glaucoma: LUMIGAN® 0.01% 
and 0.03% has not been evaluated for the treatment of angle-closure, inflam-
matory, or neovascular glaucoma.
Bacterial Keratitis: There have been reports of bacterial keratitis associated 
with the use of multiple-dose containers of topical ophthalmic products. These 
containers had been inadvertently contaminated by patients who, in most cases, 
had a concurrent corneal disease or a disruption of the ocular epithelial surface.
Use With Contact Lenses: Contact lenses should be removed prior to instillation 
of LUMIGAN® 0.01% and 0.03% and may be reinserted 15 minutes following 
its administration.

ADVERSE REACTIONS
Clinical Studies Experience: Because clinical studies are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical studies 
of a drug cannot be directly compared to rates in the clinical studies of another 
drug and may not reflect the rates observed in practice.
In clinical studies with bimatoprost ophthalmic solutions (0.01% or 0.03%), the 
most common adverse event was conjunctival hyperemia (range 25%-45%). 
Approximately 0.5% to 3% of patients discontinued therapy due to conjunctival 
hyperemia with 0.01% or 0.03% bimatoprost ophthalmic solutions. Other common 
events (> 10%) included growth of eyelashes and ocular pruritus.
Additional ocular adverse events (reported in 1% to 10% of patients) with 
bimatoprost ophthalmic solutions included ocular dryness, visual disturbance, 
ocular burning, foreign body sensation, eye pain, pigmentation of the periocular 
skin, blepharitis, cataract, superficial punctate keratitis, eyelid erythema, ocular 
irritation, eyelash darkening, eye discharge, tearing, photophobia, allergic 
conjunctivitis, asthenopia, increases in iris pigmentation, conjunctival edema, 
conjunctival hemorrhage, and abnormal hair growth. Intraocular inflammation, 
reported as iritis, was reported in less than 1% of patients. 
Systemic adverse events reported in approximately 10% of patients with 
bimatoprost ophthalmic solutions were infections (primarily colds and upper 
respiratory tract infections). Other systemic adverse events (reported in 1% to 
5% of patients) included headaches, abnormal liver function tests, and asthenia.

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C. 

Teratogenic effects: In embryo/fetal developmental studies in pregnant mice and 
rats, abortion was observed at oral doses of bimatoprost that achieved at least 
33 or 97 times, respectively, the maximum intended human exposure based on 
blood AUC levels.
At doses at least 41 times the maximum intended human exposure based on 
blood AUC levels, the gestation length was reduced in the dams, the incidence of 
dead fetuses, late resorptions, peri- and postnatal pup mortality was increased, 
and pup body weights were reduced.
There are no adequate and well-controlled studies of LUMIGAN® 0.01% and 
0.03% (bimatoprost ophthalmic solution) administration in pregnant women. 
Because animal reproductive studies are not always predictive of human 
response, LUMIGAN® should be administered during pregnancy only if the 
potential benefit justifies the potential risk to the fetus.
Nursing Mothers: It is not known whether LUMIGAN® 0.01% and 0.03% is 
excreted in human milk, although in animal studies, bimatoprost has been shown 
to be excreted in breast milk. Because many drugs are excreted in human milk, 
caution should be exercised when LUMIGAN® is administered to a nursing woman.
Pediatric Use: Use in pediatric patients below the age of 16 years is not 
recommended because of potential safety concerns related to increased pigmen-
tation following long-term chronic use.
Geriatric Use: No overall clinical differences in safety or effectiveness have been 
observed between elderly and other adult patients.
Hepatic Impairment: In patients with a history of liver disease or abnormal ALT, 
AST, and/or bilirubin at baseline, bimatoprost 0.03% had no adverse effect on liver 
function over 48 months.

OVERDOSAGE
No information is available on overdosage in humans. If overdose with LUMIGAN® 
0.01% and 0.03% (bimatoprost ophthalmic solution) occurs, treatment should be 
symptomatic.
In oral (by gavage) mouse and rat studies, doses up to 100 mg/kg/day did not 
produce any toxicity. This dose expressed as mg/m2 is at least 70 times higher 
than the accidental dose of one bottle of LUMIGAN® 0.03% for a 10-kg child.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility: Bimatoprost was not 
carcinogenic in either mice or rats when administered by oral gavage at doses 
of up to 2 mg/kg/day and 1 mg/kg/day respectively (at least 192 and 291 times 
the recommended human exposure based on blood AUC levels respectively) for 
104 weeks.
Bimatoprost was not mutagenic or clastogenic in the Ames test, in the mouse 
lymphoma test, or in the in vivo mouse micronucleus tests.
Bimatoprost did not impair fertility in male or female rats up to doses of 0.6 mg/
kg/day (at least 103 times the recommended human exposure based on blood 
AUC levels).

PATIENT COUNSELING INFORMATION
Potential for Pigmentation: Patients should be advised about the potential for 
increased brown pigmentation of the iris, which may be permanent. Patients 
should also be informed about the possibility of eyelid skin darkening, which may 
be reversible after discontinuation of LUMIGAN® 0.01% and 0.03% (bimatoprost 
ophthalmic solution).
Potential for Eyelash Changes: Patients should also be informed of the 
possibility of eyelash and vellus hair changes in the treated eye during treatment 
with LUMIGAN® 0.01% and 0.03%. These changes may result in a disparity 
between eyes in length, thickness, pigmentation, number of eyelashes or vellus 
hairs, and/or direction of eyelash growth. Eyelash changes are usually reversible 
upon discontinuation of treatment.
Handling the Container: Patients should be instructed to avoid allowing the tip of 
the dispensing container to contact the eye, surrounding structures, fingers, or any 
other surface in order to avoid contamination of the solution by common bacteria 
known to cause ocular infections. Serious damage to the eye and subsequent loss 
of vision may result from using contaminated solutions.
When to Seek Physician Advice: Patients should also be advised that if they 
develop an intercurrent ocular condition (e.g., trauma or infection), have ocular 
surgery, or develop any ocular reactions, particularly conjunctivitis and eyelid 
reactions, they should immediately seek their physician’s advice concerning the 
continued use of LUMIGAN® 0.01% and 0.03%.
Use with Contact Lenses: Patients should be advised that LUMIGAN® 0.01% and 
0.03% contains benzalkonium chloride, which may be absorbed by soft contact 
lenses. Contact lenses should be removed prior to instillation of LUMIGAN® and 
may be reinserted 15 minutes following its administration.
Use with Other Ophthalmic Drugs: If more than one topical ophthalmic drug is 
being used, the drugs should be administered at least five (5) minutes between 
applications.

© 2011 Allergan, Inc., Irvine, CA 92612
® marks owned by Allergan, Inc
APC81RP11 based on 71807US12B.

Rx only
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For the first time, scientists at the Uni-
versity of Wisconsin-Madison have 
made early retina structures contain-
ing proliferating neuroretinal pro-
genitor cells using induced pluripo-
tent stem cells derived from human 
blood. And in another advance, the 
retina structures showed the capac-
ity to form layers of cells—as the 
retina does in normal human devel-
opment—and these cells possessed 
the machinery that could allow them 
to communicate information. Put to-
gether, these fi ndings suggest that it 
is possible to assemble human reti-
nal cells into more complex retinal 
tissues, all starting from a routine 
patient blood sample.

Many applications of laboratory-

built human retinal tissues can be 
envisioned, including using them 
to test drugs and study degenera-
tive diseases of the retina such as 
retinitis pigmentosa. One day, it 
may also be possible replace mul-
tiple layers of the retina in order 
to help patients with more wide-
spread retinal damage.

“We don’t know how far this tech-
nology will take us, but the fact that 
we are able to grow a rudimentary 
retina structure from a patient’s 
blood cells is encouraging, not only 
because it confi rms our earlier work 
using human skin cells, but also be-
cause blood as a starting source is 
convenient to obtain,” says David 
Gamm, MD, pediatric ophthalmolo-
gist and senior author of the study. 
“This is a solid step forward.”

In 2011, Dr. Gamm’s lab at the 
UW Waisman Center created struc-
tures from the most primitive stage 
of retinal development using embry-
onic stem cells and stem cells de-
rived from human skin. While those 
structures generated the major types 
of retinal cells, including photore-
ceptors, they lacked the organization 
found in more mature retina.

This time, the team, led by Dr. 
Gamm, assistant professor of oph-
thalmology and visual sciences in the 
UW School of Medicine and Public 
Health, and postdoctoral researcher 
and lead author Joseph Phillips, 
PhD, used their method to grow ret-
ina-like tissue from iPS cells derived 
from human blood gathered via stan-
dard blood draw techniques.

In their study, about 16 percent of 
the initial retinal structures devel-
oped distinct layers. The outermost 
layer primarily contained photore-
ceptors, whereas the middle and 
inner layers harbored intermediary 
retinal neurons and ganglion cells, 
respectively. This particular ar-
rangement of cells is reminiscent 
of what is found in the back of the 
eye. Further, work by Dr. Phillips 
showed that these retinal cells were 
capable of making synapses, a pre-
requisite for them to communicate 
with one another.

The results were published in 
the March 12, 2012 online issue 
of Investigative Ophthalmology & 
Visual Science.

Retinopathy 
A Marker for 
Cognitive Loss
Women 65 or older who have even mild 
retinopathy are more likely to have 
cognitive decline and related vascular 
changes in the brain, according to a 
study led by scientists at the Univer-
sity of California, San Francisco.

The fi ndings suggest that a relative-
ly simple eye screening could serve as 
a marker for cognitive changes related 
to vascular disease, allowing for early 
diagnosis and treatment, potentially 
reducing the progression of cognitive 
impairment to dementia.

Retinal Structures Made from
Human Blood Stem Cells

At 72 days, stem cells derived from human 
blood formed an early retina structure, with 
specialized cells resembling
photoreceptors (red) and ganglion cells 
(green) located within the outer and inner 
layers, respectively. Nuclei of cells within 
the middle layer are shown in blue. These 
layers are similar to those present during 
normal human eye development.
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A diagnosis could indicate early 
stages of Type II diabetes or hyper-
tension, before they are clinically 
detectable. Early diagnosis could al-
low for lifestyle or drug interventions 
when they might be most effective.

“Lots of people who are pre-dia-
betic or pre-hypertensive develop 
retinopathy,” said the lead author of 
the study, Mary Haan, DPH, MPH, 
UCSF professor of epidemiology 
and biostatistics. “Early intervention 
might reduce the progression to full- 
onset diabetes or hypertension.”

The results, reported in the March 
14, 2012, online issue of Neurology, 
were based on data from the Wom-
en’s Health Initiative Memory Study 
and the Site Examination study, two 
ancillary studies of the Women’s 
Health Initiative Clinical Trial of 
Hormone Therapy.

In the study, the team followed 
511 women with an average starting 
age of 69 for 10 years. Each year, the 
women took a cognition test focused 
on short-term memory and thinking 
processes. In the fourth year, they re-
ceived an exam to assess eye health. 
In the eighth year, they received a 
brain scan.

Of the full group of women, 39 
women, or 7.6 percent, were diag-
nosed with retinopathy. On average, 
these women scored worse on the 
cognition test than the other women. 
They had more diffi culty, for instance, 
recalling a list of several words fi ve 
minutes after hearing them.

The women with retinopathy also 
had more damage to the blood ves-
sels of the brain. They had 47 percent 
more ischemic lesions in the vascula-
ture overall and 68 percent more le-
sions in the parietal lobe. The lesions, 
associated with vascular disease and 
sometimes stroke, are believed to be 
caused by high blood pressure. They 
also had more thickening of the white 
matter tracks that transmit signals in 
the brain, which also appear to be 
caused by high blood pressure.
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Notably, the women did not have 
more brain atrophy, which is associ-
ated with Alzheimer’s disease. This 
result indicates that retinopathy is a 
marker of neurovascular disease rath-
er than Alzheimer’s disease, according 
to Dr. Haan.

Swedish Study: 
Stem Cells to 
Epithelial Cells
Scientists at the Sahlgrenska Academy at 
the University of Gothenburg, Swe-
den, have for the fi rst time success-
fully cultivated stem cells on human 
corneas, which may in the long term 
remove the need for donators. 

Approximately 500 corneal trans-
plantations are carried out each 
year in Sweden, and about 100,000 
in the world. But the procedure re-
quires a donated cornea, and there 
is a severe shortage of donated ma-
terial, particularly where religious 
or political views hinder the use of 
donated material.

Scientists at the Sahlgrenska Acad-
emy have taken the fi rst step towards 
replacing donated corneas with cor-
neas cultivated from stem cells. Sci-
entists Charles Hanson, PhD, and 
Ulf Stenevi, MD, have used defec-
tive corneas obtained from the oph-
thalmology clinic at Sahlgrenska Uni-
versity Hospital in Mölndal. Their 
study was published in Acta Oph-
thalmologica, and shows how human 
stem cells can be caused to develop 
into epithelial cells after 16 days’ cul-
ture in the laboratory and a further 
six days’ culture on a cornea.

“Similar experiments have been 
carried out on animals, but this is the 
fi rst time that stem cells have been 
grown on damaged human corneas. 
It means that we have taken the fi rst 
step towards being able to use stem 

cells to treat damaged corneas,” says 
Dr. Hanson. “If we can establish a 
routine method for this, the availabil-
ity of material for patients who need 
a new cornea will be essentially un-
limited. Both the surgical procedures 
and the aftercare will also become 
much more simple,” says Dr. Stenevi.

X-ray Stops 
Glaucoma in 
Mouse Model
Researchers at the Jackson Laboratory, 
an independent, biomedical research 
institution, have demonstrated that 
a single, targeted x-ray treatment 
of an individual eye in young, 
glaucoma-prone mice provided 
that eye with apparently life-long 
and typically complete protection 
from glaucoma. The research was 
published March 19 in the Journal 
of Clinical Inves-tigation.

Gareth Howell, PhD, Simon John, 
PhD, and colleagues also used so-
phisticated genomics methods to un-
cover some of the very fi rst pathways 
to change during glaucoma in these 
mice. The fi rst pathway they detected 
to change suggests a critical mecha-
nism that could be responsible for the 
earliest damage that glaucoma infl icts 
on the optic nerve.

About 10 years ago, Dr. John’s lab 
made the surprising discovery that 
just a single dose of whole body ir-
radiation along with bone marrow 
transfer conferred an unprecedented 
protection against glaucoma: 96 per-
cent of treated eyes had no glaucoma 
a year later compared to only 20 per-
cent of control eyes. Although this 
result was unexpected, there is some 
evidence that radiation may protect 
from human glaucoma. Epidemiolo-
gists who followed Japanese survivors 
of the atomic bombings in World War 

II had noticed that exposure to radia-
tion increased the incidence of thy-
roid and other cancers but seemed to 
provide protection against glaucoma. 

The new demonstration that ir-
radiation of just a single eye is pro-
tective, and at lower doses than they 
previously published, raises the pos-
sibility of using highly controlled 
localized radiation of just the eye to 
prevent human glaucoma. 

Further research in other animal 
models to assess protection as well 
as safety and effi cacy is necessary be-
fore attempting human treatments. 
But, as the authors conclude in their 
paper, “given both the robust and 
long-term effi cacy of a single dose 
of X-ray radiation in preventing cel-
lular entry into the optic nerve and 
retina, it will be important to further 
evaluate the use of X-rays for pre-
venting glaucoma.”

The study showed that in response 
to early tissue stresses, monocytes, a 
class of immune cells, enter the optic 
nerve and retina in glaucoma. These 
monocytes express damaging mol-
ecules that appear critical for nerve 
damage in glaucoma. The entry of 
these cells is controlled in part by 
endothelial cells that line blood ves-
sels. Radiation treatment appears to 
change how these endothelial cells 
respond to the early tissue stresses 
and affect the entry of the monocytes 
into the optic nerve and retina. 

“While more work is needed to 
fully understand how the radiation 
confers long-term protection,” Dr. 
Howell says, “radiation appears to 
hinder the adhesion and migration of 
monocytes into the areas of the eye 
prone to nerve damage.” This fi nding 
strongly implicates the entry of cells 
into the eye as a key component of 
the nerve damage that leads to blind-
ness. It also suggests vision may be 
maintained in eyes with high intra-
ocular pressure by treatments that 
block the entry of monocytes into  
the eye.   
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VMA:
 » May lead to symptoms such as metamorphopsia,  

decreased visual acuity, and central visual field defect2

 » Can cause traction resulting in anatomical damage, which 
may lead to severe visual consequences, including3,4

 Macular hole3

 Retinal tear/detachment4

Symptomatic VMA
A Disease That’s Gaining Traction
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Symptomatic vitreomacular adhesion (VMA)
is an increasingly recognized sight-threatening 
disease of the vitreoretinal interface1

For more information, visit: www.SymptomaticVMA.com/ROPH
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Transplendently
Transformational
It is rare indeed that we mortals are for-
tunate enough to be drawing breath 
when something so anxiously antici-
pated, so life-alerting, so transplen-
dent comes to pass as occurred just 
one short week ago.

I’m talking, naturally, about—
The Release of the New iPad.

OK, kidding. But the number of 
trees that were sacrifi ced to articles 
predicting, forecasting and tea-leaf-
reading on the new Apple tablet 
with the deviously clever name was 
astounding. That’s not even counting 
the bloggers and online authors, who 
were only felling virtual trees.

Femtosecond laser cataract sur-
gery, I will admit, has not received 
quite the same level of hype as the 
new iPad. It just seems that way. It 
seems that it’s all anyone has wanted 
to talk about for about the past year 
and half or so at every ophthalmol-
ogy meeting except for maybe the 
Retina Society. (There, it was just in 
the hallways, not from the podium.)

As this month’s cover attests, 
along with the number of trees that 
we ourselves have claimed over fi ve 
separate articles in this issue, we are 
hardly immune to the call of the new. 
And while I’m very happy with what 
we’ve produced and feel it is well 
worth your time as a reader, we have 
to acknowledge right up front: If 
you’re looking for defi nitive answers 
about femto laser cataract, they are 
few and far between.

From the early adopters, we are 
learning that, indeed, the technol-
ogy offers some signifi cant potential 
advantages. What actual outcomes 

data there is at this point, you’ll fi nd 
in Chris Kent’s fi ne article starting on 
p. 54. For most of the issues around 
laser cataract, though, there remain 
more questions than answers.

What is not in question, I think, is 
that the technology has the potential 
to drastically alter the way this pro-
fession thinks about cataract surgery, 
in a way that parallels major transi-
tions like the move from intra- to 
extracap and the adoption of phaco-
emulsifi cation, as several of our ex-
perts have pointed out.

While we can’t hope yet to deliver 
defi nitive answers, I hope that over 
the course of these pages we are ask-
ing the right questions about issues 
such as reimbursement, the role of 
physician extenders, the impact on 
residency training and the decisions 
you’ll need to make to remain com-
petive. You and your colleagues are 
in for a lot of marketing about this 
once everyone’s approved and up 
and running. That’s the nature of the 
business. You’re used to it by now.

Oh, and in truth I wasn’t com-
pletely kidding about the new iPad. 
We actually do have an article on 
it this month, on p. 20. Maybe this 
marketing stuff works after all.
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In the world of technology, few de-
vices were as groundbreaking as the 

Apple iPad when it fi rst arrived. Re-
markably, it launched an entirely new 
niche for devices—the tablet comput-
er—in a fi eld where every niche ap-
peared to have been fi lled. Users ap-
preciated the generous-sized viewing 
area, the ease of a touch screen and 
the thin form factor that helped make 
it easier to tote around. It’s against the 
backdrop of this phenomenal success 
that Apple recently announced the 
rollout of its new iPad, the successor 
to the venerable iPad and iPad 2.

If you’re a current tablet owner 
thinking about buying the new iPad, 
or someone without a tablet who’s con-
sidering taking the plunge, this article 
is for you. In it, several ophthalmolo-
gists from Cloud Nine Development, 
the fi rm behind such smartphone and 
tablet computer medical apps as the 
Eye Handbook and the new Doctor 
App, discuss the new iPad’s features, 
its pros and cons, and whether or not 
you should rush out and buy one.

The New Features

The biggest buzz around the new 

iPad centers on the device’s super 
hi-res Retina display (so-called be-
cause the device’s resolution is sup-
posedly beyond the human retina’s 
ability to perceive individual pixels), 
the quad-core graph-
ics processor that sup-
ports the display and 
the availability of a 4G 
Long Term Evolution 
wireless connection—
a noteworthy first for 
the iPad.

 •  Retina display. 
The Retina display’s 
resolution is 2048 x 
1536, which puts 3.1 
million pixels on the 
screen. This is four 
times the pixels dis-
played on the iPad 2 
and a million more than 
the best high-defi nition 
television set. “For patient education, 
having those high-res images on the 
iPad might be great for demonstrating 
disease or surgical videos,” says Cloud 
Nine’s Vinay A. Shah, MD. “And the 
greater number of pixels requires the 
use of higher res images, which its fast-
er processor should be able to handle. 

I currently use the iPad 2 to display 
high-res images in order to help ex-
plain various conditions to my pa-
tients using Doctor App or Eye Hand-
book. Having a 4G LTE connection 
and a faster processor will also make 

streaming surgical or 
informational vid-
eos from the Inter-
net easier.”

Dr. Shah says a 
practice might also 
make use of these 
features by setting 
up a kiosk in the 
waiting area where 
a patient could use 
the new iPad to re-
view information 
that the surgeon 
has already vetted 
for relevance and 
accuracy, using 

the doctor’s own personal app on the 
iPad or within the iPad’s own video 
library. In that way, the patient comes 
armed with more educated questions 
when he finally sees the physician. 
“The discussion goes more effi ciently 
for me, and usually it makes the selec-
tion of the management options more 

Walter Bethke, Managing Editor

If graphics and fast streaming of large amounts of data are your 
priorities, experts say it might be time to power up.

Surgeons Size Up
The New Apple iPad
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informed and easier for the patient,” 
he says.

Dr. Shah’s colleague Ken Lord, MD, 
notes, however, that the Retina display 
is only as good as the image data it 
receives. “It’s limited by the device 
you created the image with,” he says. 
Therefore, not every image or film 
you view will use all 3.1 million pix-
els. Also, fellow app developer Rohit 
Krishna, MD, says that viewing some 
standard resolution videos or images 
can potentially look even worse on 
such a high-res display. “It can be like 
watching a regular TV channel on 
your HDTV,” he says. Dr. Krishna 
says Cloud Nine took this effect into 
account when preparing images for 
their own apps, and made sure their 
resolution is high enough to main-
tain their sharpness even when the 
magnifi cation is doubled. 

 •  4G LTE. This is the ability of the 
new iPad to make use of very fast 4G 
LTE data networks. However, there’s a 
debate about whether everyone neces-
sarily needs such speed, which comes 
at a premium. “4G is a great feature, 
but personally I don’t use mine a lot,” 
avers Dr. Lord. “One reason is it drains 
a lot of battery, though Apple’s power 
management is excellent. Second, I’m 
not the type of user who is sitting in a 
park and wants to watch movies or a 
video. However, I do tether my devices 
[to the 4G phone] a lot, so it is helpful 
when I’m trying to do a lot of work on 
the Web. [Tethering involves wireless-
ly using a device’s Internet connection 
for your various other devices, such as 
a phone or laptop.] For a lot of us, who 
spend a lot of time seeing patients and 
using our devices for texting and email, 
4G’s not that big of a deal.” 

Dr. Shah points out, though, that 4G 
could come in handy in certain clin-
ic situations. “For those times when 
you might be at a satellite offi ce and 
you don’t have access to a Wi-Fi net-
work  for some reason and you have to 
jump through the enormous number 
of HIPAA security hoops in order to 

pull up patient information from your 
electronic health records system, a 4G 
connection might be faster and more 
helpful,” he says. “Also, it could be use-
ful for image processing, such as when 
you want to open up OCT, fundus or 
fl uorescein images. For these images, 
I’d imagine 4G could possibly be faster 
than 3G.” 

An iPad Wish List

Though the new iPad has some use-
ful features, surgeons still have a wish 
list of items that might make the de-
vice stronger.

Dr. Shah says, though the new iPad 
is portable, it may not be portable 
enough. “Initially, before it was intro-
duced, we were wondering if an iPad 
Mini would come out, something you 
could fit in your lab coat’s pocket,” 
he says. “The problem with the iPad 
is you have to hold it, it doesn’t fi t in 
your pocket. In my practice it would 
be useful if I could just put it in my 
lab coat and pull it out when I’m with 
the patient.”

The camera also seems kind of un-
necessary for clinical purposes, say 
physicians. “Would you use an iPad to 
take pictures?” muses Dr. Shah. “It’s 
not very user-friendly. I’d be more apt 
to use my iPhone for photos. However, 
with iCloud, you could take a picture 
with your phone, and it would go to 
the cloud where you could then pull 
the picture up on your iPad. And I 
guess you could make the case that a 
clinician could use the camera to take 
external eye photos or use the video 
camera to record eye movement in 
1080p HD. Also, the iPad’s ability to 
edit images with iPhoto and video 
with iMovie got an upgrade with the 
new device, so the iPad’s faster pro-
cessor, better display and better cam-
era might make it a good tool to take 
and edit video.”

Dr. Shah notes clinicians who take 
such images should get the patient’s 
consent, and be sure to encrypt the im-

ages before sending them anywhere.
Users have also lamented the lack of 

a USB or Firewire connection on the 
iPad. “We’ve always wanted that,” says 
Dr. Lord. “A lot of people have wished 
[Apple would] work out some of those 
connectivity issues.” 

Dr. Krishna also wishes the iPad was 
more like the Macintosh computer, in 
terms of how it handles the operating 
system. “It’s always great to be able to 
use Windows on something,” he says. 
“This is because there are some pro-
grams you can only run in Windows. 
On a Mac, you can run Windows with 
the program called Parallels. But you 
can’t do so on the iPad.”

The Final Verdict

The answer to the question of 
whether or not to purchase the new 
iPad is similar to the response associ-
ated with many other buying decisions: 
It depends.

“If you’re a user with access to a 4G 
LTE network and you’re going to do a 
lot of work with things like streaming 
video, you defi nitely want to upgrade,” 
says Dr. Krishna. “If you perform 
data intensive tasks that require great 
graphics and you have an iPad 1, you 
pretty much have to shelve it. But you 
don’t have to shelve your iPad 2.”

Dr. Lord says there may not even be 
that much of a rush. “I have an iPad 
1, and there’s nothing it can’t do right 
now,” he asserts. “There will be early 
adopters who have to be on the cut-
ting edge, and they’ll rush out to get 
the new iPad. However, the iPad 2 is 
great, with a great user interface. None 
of that has changed. Features on the 
new one, such as the new processor, 
more RAM, higher-res display, better 
megapixel camera—those are all great. 
But did Apple improve some aspect of 
your life with those features? I don’t 
know. I wonder if it might be some 
time before the general public actu-
ally notices a huge difference between 
Apple’s tablets.”  
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To the Editor,
... and how softly, on what faint 

dainty paws, does the death of a pro-
fession arrive?

Not a good day, today, in the Flori-
da news. First I read how the Florida 
Medical Association has elected to 
align itself with the Florida Optomet-
ric Association, in direct opposition to 
the Florida Society of Ophthalmol-
ogy, to expand the scope of optometric 
practice to include oral medications. 
An expansion that has been combatted 
with a united front by Medicine for the 
past 30 years as a professional wrong is 
now at once reversed and supported.

Certainly there has been no expan-
sion of optometric training, expertise, 
or professional abilities in the last year 
... so what changed?

Money.
Money changes everything. Opto-

metric PACs raised $600,000 this year 
vs. $48,000 from ophthalmology. Mon-
ey speaks, the legislature listens, and 
the world spins on its axis.

Secondly, a judge ruled in favor of 
St. Luke’s Cataract & Laser Institute in 
Tarpon Springs, Fla. He agreed that it 
was within medical standards for a PA 
to perform some of the surgical steps 
of cataract surgery. What motive could 
drive a surgeon to piece out a surgery 
that probably takes 10 minutes to per-
form? A surgery for which the time it 
takes to scrub and gown between cases 
probably exceeds the time saved by let-
ting the PA perform the surgical steps? 

I don’t know the answer, but might 
one of the motives be ... money? 

So, today a judge ruled a PA un-
der supervision could perform cataract 
surgery. I wonder if the Florida Opto-
metric Association has taken notice? 
If a PA can perform surgery, could an 
optometrist?

... and how cheaply we are sold. And 
how cheaply we sell ourselves. And 
how cheaply our profession is lost.

Mark Johnson MD, FACS
Venice, Fla.

Reply:
Thank you for the opportunity 

to respond to Dr. Johnson’s February 
17th letter. Only after casting asper-
sions on the surgical practices at St. 
Luke’s, and raising questions about 
the motives for these practices, does 
Dr. Johnson acknowledge that “I don’t 
know the answer.” This acknowledge-
ment of his ignorance is the only thing 
he got right.

The court case to which Dr. Johnson 
alludes rejected a bogus challenge to 
Medicare billing where the services 
provided included support by a physi-
cian assistant. The medically sound 
role of physician assistants, operating 
with proper supervision, has been rec-
ognized throughout the country and 
encouraged by state legislatures and 
licensing Boards. The success of the 
PAs at St. Luke’s has been validated in 
tens of thousands of successful cata-

ract surgeries, where PAs assist the 
surgeon, allowing him to focus his at-
tention and skills where they are most 
critical and leaving more routine steps 
to others. There is no hand-off of re-
sponsibility; licensed and credentialed 
PAs are extensively trained and appro-
priately supervised by the surgeons. 
The approach is so superior that Dr. 
Gills relied on the same PA involve-
ment for the surgery to address his 
own cataracts and those of his wife. 
The surgical outcomes at St. Luke’s 
speak for themselves.

St. Luke’s cataract surgical practice 
has been recognized within the pro-
fession for repeated innovations and 
improvements that have benefi tted its 
patients, the practice and the profes-
sion with increases in effi ciency, safety 
and outcome. The use of PAs is but 
one example.

For most of his career, Dr. John-
son has been a prolifi c author of un-
informed critiques of ophthalmologi-
cal practices, and for reasons only he 
knows has elected to persist in tak-
ing unfounded potshots at St. Luke’s. 
We hope that, in the future, he will 
modify his standard “unburdened by 
facts approach” before engaging in un-
informed speculation to impugn an 
accomplished colleague who has con-
tributed much to his profession. 

J. Bradley Houser, Administrator 
St. Luke’s Cataract and Laser 

Institute
Tarpon Springs, Fla.
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To the Editor,
Recently we have noted many instances of prolonged 

re-epithelialization after PRK.
In reviewing our supplies and medical regimen, the 

only change noted was the recent substitution of be-
sifloxicin for gatifloxicin. The commercial compound, 
Besivance, is manufactured with the DuraSite viscous 
delivery system, so that the drop remains in place longer 
than standard preparation, enhancing absorption.

In our series, we have noted six patients who were 
incompletely healed up to 18 days postoperatively. These 
patients were young, compliant, non-diabetic, without 
anterior basement membrane dystrophy, and displayed 
no evidence of dry eye or tear fi lm abnormality preopera-
tively. In all cases, the defect was approximately 2 mm in 
diameter, oval, located at the corneal apex and involved 
the visual axis.

We found this pattern similar to contact-lens-induced 
hypoxia, and posit that the delivery vehicle in Besivance 
creates a barrier to oxygen transmission through the ban-
dage soft contact lens, and likewise limits horizontal fl ow 
of tears and oxygen beneath the lens. Alternatively, this 

could represent a toxic response, but we feel this mecha-
nism is unlikely, given that we have not seen this in any 
LASIK or cataract patient postoperatively who has been 
treated with an identical dosing regimen.

Since reinstituting gatifl oxicin, we have not seen a de-
lay in re-epithelialization in any patient.

Lance S. Ferguson, MD
Lexington, Ky.

Editor’s note: As this letter raised an issue regarding 
a specifi c product, we offered the manufacturer, Bausch 
+ Lomb, the opportunity to reply. At the company’s 
request, the physicians below, who consult with B + L, 
responded:

Dear Dr. Ferguson,
Thank you for bringing your concerns to the attention 

of the ophthalmic community. As this issue goes to press, 
the Bausch + Lomb medical director and his team are in 
contact with your offi ce to explore the possible causes of 
your six cases of prolonged re-epithelialization after PRK.

Since the FDA approval of topical besifloxacin, no 
cases of delayed re-epithelialization after PRK have been 
reported to the company, and Zhang’s animal study sup-
ports its safety in PRK as well.1

In our practices, besifloxacin suspension has been 
applied q.i.d. to thousands of eyes with large epithelial 
defects and bandage contact lenses, including abrasions, 
PRKs, PTKs, stromal punctures, lamellar keratectomies, 
as well as thousands of eyes with large epithelial defects 
without bandage contact lenses, including penetrating 
keratoplasties, DSAEKs and pterygium removals, with-
out any delay in re-epithelialization. Perhaps there is an 
as yet unidentifi ed cause for these recent cases of delayed 
re-epithelialization: excessive MMC exposure;2 apical rub 
from the bandage contact lens;3 or concomitant medica-
tion use. Nevertheless, your report is unique and requires 
careful investigation of the solutions, bandage lenses and 
surgical techniques employed. We will write a follow-up 
letter to the Review of Ophthalmology medical editor, 
Mark Blecher, MD, when the investigation is completed.

Thank you again for your vigilance, Dr. Ferguson.
Sincerely,

Eric Donnenfeld, MD, Edward Holland, MD,
Stephen Lane, MD, Richard Lindstrom, MD,

Marguerite McDonald, MD, and John Sheppard, MD.

1. Zhang JZ, Krenzer KL, Lopez FJ, Ward KW. Comparative effects of besifl oxacin and other 
fl uoroquinolones on corneal reepithelialization in the rabbit. J Cataract Refract Surg. 2010; 36: 1049-
50.
2. Kremer I, Ehrenberg M, Levinger S. Delayed epithelial healing following photorefractive keratectomy 
with mitomycin C treatment. Acta Ophthalmologica 2010 April 23:1-6.
3. Kim JS, Na KS, Joo CK. Base curves of therapeutic lenses and their effects on post Epi-LASIK vision 
and pain: A prospective randomized clinical trial. Jpn J Ophthalmol 2009; 53(4): 368-73
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Q What is blended vision?

A Blended vision utilizes carefully 
selected conventional monofocal 

IOLs at the time of cataract sur-
gery; one eye is corrected 
for distance and the other 
eye for near, providing excel-
lent unaided vision following 
cataract surgery. The surgeon 
typically seeks emmetropia for 
the dominant eye and myo-
pia for the nondominant 
eye. When both eyes are 
open, patients will not be 
aware of the difference 
between the two eyes 
and both distant and 
near objects will ap-
pear clear.  

Q Will the patient 
enjoy spectacle 

independence?

A Spectacle independence will rely 
on the patient’s tolerance for my-

opic defocus and interocular defocus.  

Q What are the 
characteristics of a good 

candidate for blended vision?

A Pat ient s  proceed ing  wi th 
blended vision cataract surgery 

must be fully informed about this 
approach and be motivated and 

carefully selected by the 
surgeon. Patients should 
understand that this is 
a compromise and that 
vision is not perfect 
either close up or far 
way. Stereopsis is di-
minished and some 
tasks may still  re-
quire the use of eye-

glasses.  

Q Are there 
patients who 

would not be good 
candidates for 

blended vision?

A Yes. Some 
p a t i e n t s  

should be ex-
cluded for a variety 

of reasons, including:
•  Occupational requirements 

for stereopsis which might not be met 
with blended vision;

•  The patient being a poor candi-
date for refractive keratoplasty to cor-
rect clinically signifi cant astigmatism;

•  Medical considerations that 
make blended vision success im-
probable (i.e., severe monocular 
loss of best-corrected vision unre-
lated to cataract);

•  Intolerance of interocular defocus;
•  Extraordinary expectations, 

which if frustrated, would result in a 
very unhappy patient.

Surgeons must recognize that 
blended vision is not appropriate for 
everyone.

Q What is the best approach 
for the surgeon to 

determine if a patient is a 
suitable candidate for blended 
vision?

A The surgeon must determine 
the extent of the patient’s mo-

tivation. Asking patients to com-
plete a questionnaire assessing the 
patient’s vision requirements dur-
ing normal day-to-day activities is a 
good way to evaluate suitability. Ask 
patients to rank their personality. 
Are they easy-going or a perfection-
ist, or somewhere in the middle? 

This information is extremely 
valuable in determining a good 
blended vision candidate; answers 
to these questions help the surgeon 

How to determine the best candidates for blended vision, and 
answers to related Medicare CPT code and billing questions.

Integrating Blended 
Vision into a Practice
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determine the amount of spectacle 
independence desired by the patient.  

Q Are there tests performed 
to determine patient 

suitability?

A Yes. There are a series of pre-
operative tests that are refrac-

tive in nature. These tests include, 
but are not limited to, ocular domi-
nance, stereopsis and interocular 
defocus threshold. The unit of mea-
sure for these tests is diopters. Keep 
in mind that suitability for blended 
vision relies on matching patient 
expectations to tolerance for imbal-
ance between the two eyes.  

Q Are there other tests that 
may be performed in 

addition to the refractive tests?

A The decision to perform addi-
tional testing is up to the indi-

vidual surgeon. Some may choose to 
perform corneal topography, screen-
ing OCT and/or wavefront aberrom-
etry. This list is not exhaustive.  

Q Are these tests covered by 
Medicare?

A No. Medicare and most other 
third party payers do not cov-

er refractions and related refractive 
tests. Corneal topography for regular 
astigmatism is also non-covered, as is 
screening OCT.  

Q If these tests are non-
covered, may patients be 

billed for them?

A Yes. Patients should be edu-
cated on the non-covered ser-

vices and associated charge(s). They 
should expect a modest out-of-pock-
et expense for the tests performed. 
Out-of-pocket costs may be higher 
if additional surgery is needed to 
correct corneal astigmatism.

Q Should patients sign a 
waiver agreeing to the out-

of-pocket expense?

A Yes. While payment for non-
covered services is the benefi-

ciary’s obligation, the Medicare law 
contains a provision that waives that 
liability if the benefi ciary is not likely 
to know, and did not have a reason to 
know, that the services would not be 
covered. To adequately address the 
economic considerations of refrac-
tive cataract surgery with blended 
vision, the patient’s financial re-
sponsibility for the non-covered 
services must be carefully delineat-
ed and agreed upon. Surgeons may 
choose to notify a benefi ciary that 
these services are never covered 
using the Advance Benefi ciary No-
tice (ABN) or a Notice of Exclusion 
from Medicare Benefits (NEMB, 
Form CMS-20007).  

Q Is there a CPT code for 
the preoperative refractive 

testing? 

A These refract ive tests  can 
be coded with the refraction 

code, 92015. Because the refrac-
tion is also accompanied by a series 
of related tests, adding modifier 
22, unusual procedural services, 
to the CPT code is recommended. 
This modifi er indicates an atypical 
service, which warrants a higher 
charge than the usual and custom-
ary refraction charge.  

Q Am I compelled to fi le a 
claim to Medicare for the 

refractive tests?  

A No; if the patient wants to see 
a denial from Medicare, 92015-

22 with modifi er GY and a refractive 
diagnosis can be submitted. Modi-
fi er GY identifi es that the service is 
not a Medicare benefi t and is there-
fore non-covered. 

Q How do I determine a 
reasonable charge for 

the non-covered services 
associated with blended 
vision?

A Under the principle of assign-
ment of benefits, the amount 

that is charged is often much higher 
than the amount that is paid, some-
times dramatically. For non-covered 
services, this is not the case. Never-
theless, surgeons should not presume 
that “the sky’s the limit” for practical 
reasons (the patient will seek care 
elsewhere) and because the charges 
need to be reasonable and defen-
sible. One way to judge the propriety 
of a charge is whether it is consistent 
with what the physician would other-
wise charge a self-pay patient for the 
same services.

Q Are these tests performed 
more than once?

A Maybe. All of these tests are per-
formed prior to the fi rst cataract 

surgery and some may need to be 
repeated prior to surgery on the fel-
low eye.

Q If the patient also requires 
astigmatic correction 

and wants a claim fi led for it, 
is there a CPT code for this 
component?

A The CPT handbook does not 
have a specifi c code to describe 

surgical correction of pre-existing 
astigmatism, not surgically induced. 
The only code available is 66999, 
unlisted procedure, anterior seg-
ment of the eye. This would also be 
submitted with modifi er GY and an 
astigmatism diagnosis for this ser-
vice.  

Ms. McCune is vice pres ident of the 
Cor coran Con sult ing Group. Con tact 
her at DMcCune@corcoranccg.com.
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Financial Focus

Many physicians put in up to 
35,000 hours in training prior to 

going out into practice. I have found 
they receive about one or two hours 

of training or sound counseling on 
how to handle their personal fi-
nances when they make the jump 
to their higher salaries following 

their residencies or fellowships. 
They oftentimes spend more time 
planning their next vacation than 
the next 30-plus years of their own 
fi nancial security.

To kick off this on-going series, 
this month I’ll propose a framework 
to build knowledge around. Keep 
in mind that page after page can be 
written on each one of the issues in 
this overview, but it is important to 
have a sense of the 30,000-foot view 
before diving into the specifi cs.

Building a Base

A sound fi nancial strategy is not 
something that is quickly thrown to-
gether and then dusted off again once 
you approach retirement. It is some-
thing that you need to put signifi cant 
thought into and monitor throughout 
your career and into retirement. 

When working on assembling a 
fi nancial strategy, you must spread 
your time and resources over many 
areas at once, all while prioritizing 
and attacking the areas of the high-
est need. The pyramid at left shows a 
starting point to visualize the main ar-
eas of need. Of course, the products 

Jon C. Ylinen, Madison, Wis.

Part one of an on-going series on fi nancial planning for 
physicians offers some building blocks for sound planning.

Filling the Gap in
Physician Training 
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and strategies will evolve, but each 
of these areas can be applied at all 
stages of a physician’s career. 

The Security & Confi dence Stage

Three areas should be made the 
priority of a fi nancial strategy before 
moving to any advanced and more 
complex wealth-accumulation strat-
egies. These make up the area that 
we would parallel to the “preventive 
care” of a physician’s fi nancial strat-
egy to avoid or guard against any fi -
nancial issues in the future. Each of 
these three areas is no more or less 
important than the other two, and all 
should be given equal attention. 

 •  Emergency Reserves. Emergen-
cy reserves should be in an account 
that emphasizes liquidity, safety and 
preservation of capital; the goal here 
is not rate of return. Unfortunately in 
today’s interest-rate environment, the 
best option is typically a money mar-
ket account. The important item with 
reserves is to set a threshold of where 
you want this account to be and then 
not let your reserves continue to 
build up because it “feels good” to 
see a big number.

Due to the negative real rate of re-
turn (currently the national average 
for a bank’s money market account 
with a balance of more than $25k is at 
0.68 percent (source: bankrate.com
3/5/12) and with infl ation at an annual 
average of roughly 3.43 percent per 
year (infl ationdata.com), dollars in 
checking, savings and money market 
accounts are losing purchasing power 
every day that they remain there. A 
quantitative rule-of-thumb is to have 
three to six months of fi xed expenses, 
and the qualitative rule is whatever 
amount that allows you to sleep well 
at night. The point is to have a rainy 
day fund for all of life’s unexpected 
setbacks that are bound to come up at 
some point in time or another so that 
you do not have to take on debt in the 
event that you need some quick cash.

 • Debt Management. The key to 
this second area of a fi nancial strat-
egy is the word “management,” not 
immediate debt elimination. Al-
though it would be nice (and often 
very tempting) to never owe anybody 
anything, it is often not a shrewd 
long-term decision to eliminate long-
term, low-interest debts sooner than 
necessary. A general rule of thumb 
is to eliminate debts aggressively at 
7.5 percent or higher and to con-
sider opportunity costs of the use of 
the money when the interest rate is 
lower.The idea is that if you put the 
same money into an investment ve-
hicle that can potentially outgain 
the interest rate or cost of borrow-
ing, you will increase your overall 
net worth throughout time. If you 
run the math on a difference of just 
out-investing your borrowing rate of 
1 percent-plus over a long-term time 
horizon, the numbers eventually get 
very overwhelming and should help 
outweigh any urges that arise to pay 
off the mortgage or student loans 
earlier than scheduled.

It would be advisable to discuss 
this with a fi nancial professional who 
can help quantify these decisions.

 • Risk Management. The third 
area of fi nancial strategy includes 
both consulting with an attorney on 
the legal documents that should be in 
place (e.g., wills, trusts, etc.) and ob-
taining the proper types of insurance. 
When you’re a med student, simple 
health, renter’s and auto insurance is 
typically what is needed; in residency 
and fellowship years, this expands to 
adding in specialty-specifi c disability 
insurance, umbrella liability insur-
ance and, potentially, life insurance. 
When in practice, all of these types 
of coverage should be increased, and 
there should be an increased level of 
awareness on asset-protection con-
cepts and which aspects of your net 
worth are protected from potential 
creditors. When progressing towards 
the end of a career, it would be pru-

dent to analyze the need for long-
term care insurance and life insur-
ance for estate-planning purposes to 
protect the nest egg you have worked 
diligently to build. 

Overall, a good base of reserves, 
well-managed, low-interest debt 
and risk management are necessary 
cornerstones to physicians’ fi nancial 
strategy no matter what stage of their 
career, before aggressive wealth-ac-
cumulation or investing should be 
made a large priority. It is easy to 
overlook or put off some of these 
fundamental fi nancial concepts, but 
it would be foolish not to protect the 
thousands and thousands of hours of 
time you put into your career and to 
think that your life will go perfectly 
according to plan. A “Real Life Fi-
nancial Plan” continues to work well 
even if reimbursements go down, a 
disability or death takes place, a job 
loss occurs or any of the other count-
less unexpected detours that occur 
throughout our lives.

Look for more detailed discussion 
of fi nancial planning concepts in up-
coming columns.  

Mr. Ylinen is a financial advisor 
with North Star Resource Group. 
He co-authored the book Real Life 
Financial Planning for Physicians. 
He maintains a national comprehen-
sive fi nancial planning practice that 
caters almost exclusively to physi-
cians. The informatiom provided in 
this article is general in nature and 
are not intended to be specifi c recom-
mendations. Please consult a fi nan-
cial professional for specifi c advice 
in relation to your 
individual  c ir-
cumstances.

For informa-
tion on this topic 
or any other fi-
nancial matter, 
direct your inqui-
ries to his website, 
askjonylinen.com.
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Some ophthalmology practices 
have implemented EHRs only 
to fi nd out that their existing of-

fi ce equipment has diffi culty interfac-
ing with the EHR. In some instances, 
the solutions to these connectivity is-
sues can be costly, so, before purchas-
ing a system, make sure the vendor 
has a plan for connecting all of your 
current devices, or consider increas-
ing your EHR budget to purchase 
new equipment.

Instrument Connectivity

Most EHR vendors ask for an equip-
ment list before installing the EHR 

system in your offi ce in an attempt to 
foresee any connectivity issues that 
might arise. “Medfl ow, our EHR ven-
dor, did a really good job of analyzing 
each diagnostic piece of equipment 
in advance and telling us what would 
work and what wouldn’t work,” says 
Mark Prussian, CEO of the Eye Care 
Institute in Louisville, Ky.

Mr. Prussian says some instruments 
are simply too old to be connected to 
EHRs cost-effi ciently. In these cas-
es, information can be printed and 
scanned into the EHR, or new equip-
ment can be purchased. “We had an 
older piece of Zeiss equipment in our 
offi ce, and we decided that it wasn’t 
worth the effort to attempt a custom 
program for one piece of equipment. 
We decided, as part of our budget for 
EHR implementation, that we would 
go ahead and replace that piece of 
equipment,” he says.

Conversely, Jim Messier, vice presi-
dent of sales and marketing at Med-
fl ow, says, “There are many old de-
vices in the fi eld, but there really isn’t 
any device that we haven’t been able 
to take information off of and store it 
in the EHR record.” For example, if 
a practice has an older Orbscan, Mr. 
Messier says that the vendor would 
essentially disable the color printer 
on the device. Instead of a printer 
capturing that information, the infor-
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mation would be sent to a network 
PC that is connected directly into the 
EHR. Rather than the result being 
printed on paper,  it would be con-
verted to a file that would then be 
stored to the EHR chart.

“It all comes down to cost,” Mr. 
Messier says. “These interfaces can 
be $1,000 to $1,500, so if a practice is 
only using the device once a week or 
three times a month, then it may not 
warrant the expense, in which case 
they would continue to print out the 
results and scan and store them in 
the image management portion of the 
EHR. They would still have the abil-
ity to put it into the record and view 
it from within the electronic chart for 
comparative purposes.”

Jeff Grant, a medical practice man-
agement consultant with HCMA, 
agrees that equipment interfacing is 
an important issue and notes that it 
can be especially challenging in oph-
thalmology. “Connecting the devic-
es to the EHR is one of the biggest 
hurdles outside of just implementing 
an EHR, because there is so much 
diagnostic image-specifi c equipment 
in ophthalmology,” he says. “Interfac-
ing to all of the diagnostic equipment 
is a major issue, especially for a prac-
tice that has multiple locations where 
data are being pulled from a satellite 
to a central server.” He cautions oph-
thalmologists about allowing vendors 
to provide assurances without proof. 
He recommends that physicians ask 
vendors to show them how certain 
equipment will connect to the EHR.

Mr. Grant notes that there are two 
ways to capture information: One is to 
capture what traditionally would have 
been printed, such as OCT output; 
and the second  is to capture raw data 
and raw images.

“Capturing raw data is a more com-
plicated and more expensive way,” 
he says. “Some vendors can do that, 
and some vendors cannot. With older 
equipment, in most cases, if you can 
print it, it can be captured and im-

ported into the EHR.”
According to Karen Perry, OD, 

FAAO, Zeiss Humphrey visual fi eld 
analyzers can be challenging to inte-
grate into an EHR without purchas-
ing the client-based Forum software 
from Zeiss. “We export the visual fi eld 
data to a printed document or pdf and 
import the image into the software,” 
explains Dr. Perry, who is in private 
practice in Orlando, Fla.

Another option is a third-party im-
age management solution. Topcon 
has a product called EyeRoute Syn-
ergy Ophthalmic Data Management 
System, and Carl Zeiss Meditec has 
a product called Forum. According 
to Mr. Grant, they are very sophisti-
cated and very pricy. However, they 
can capture data from many differ-
ent pieces of equipment, and then 
the EHR vendor just connects to 
that system.

“Both of those vendors do a nice 
job with displaying a lot of images in 
a thumbnail format, and both vendors 
have tried to do some pricing strate-
gies to make it less expensive,” Mr. 
Grant says. “However, mainly larg-
er practices and multisite practices 
seem to be using these products. The 
typical one- or two-doctor single-site 
practice is probably not going to go 
that route because of the price.”

He notes that the more offi ces and 
more pieces of equipment a practice 
has, the more complex the issue be-
comes. “If you have five devices at 
fi ve different locations, you have to 
interface 25 pieces of equipment,” 
he says. “These are the offi ces where 
an image management vendor may 
be acceptable because it may cost 
$25,000, which is $1,000 per piece of 
equipment. A smaller practice may 
pay a base price of $8,000 or $9,000 so 
they don’t get the low per-piece price 
that the larger practices would get.”

According to Mr. Prussian, AMO/
Visx considers its diagnostic instru-
ments and excimer lasers to be pro-
prietary, and they do not work with 
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EHRs. “We knew this ahead of 
time, so we scan in the results of  
these instruments. We thought that 
the solution was fair because AMO/
Visx disclosed it in advance,” Mr. 
Prussian adds.

According to Mr. Messier, the de-
vice connectivity situation will con-
tinue to evolve over time. Hopefully, 
in the near future, standards will be 
developed to make interfacing eas-
ier. DICOM, or digital imaging and 
communications in medicine, is the 
standard for distributing and view-
ing medical images, regardless of the 
origin. “This standard was created in 
radiology years ago and was adopted 
by cardiology and orthopedics. For 
the past six years, the AAO has been 
pushing IHE (Integrating the Health-
care Enterprise), which has to do with 
creating standards for true plug-and-
play with devices, medical records, 
and practice management systems,” 
he says.

Mr. Messier notes that Zeiss is 
now fully engaged with DICOM, so 
new Zeiss devices are equipped with 
tools and software so that these ma-
chines can plug directly into a net-
work and not require any other ad-
ditional hardware or software. “The 
EHR can communicate directly with 
these devices or, in the case of Zeiss, 
the Forum software,” he says. “That’s 
the best solution possible. It is get-
ting easier, and it is getting better. 
With DICOM, there is a much better 
integration. The doctor can create an 
order for a visual fi eld test, which can 
utilize DICOM messaging and send 
the order and demographics right to 
that modality. The technicians don’t 
have to enter demographic informa-
tion any longer on those machines. 
The result of the test is automatically 
stored back to the EHR on the im-
age server, so DICOM really does 
more than just connect the device. It 
creates a great communication proto-
col and workfl ow, allowing the doctor 
to directly connect to ancillary staff, 
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who need to do the work, and to the 
device, which can create the demo-
graphic entry automatically. This is 
the optimum workfl ow.”

Dr. Perry adds that Compulink now 
has implemented an Open Office 
interface. “This program has a new 
wizard designed to help customize 
letters, reports, and other documents. 
It is a leap forward, because it doesn’t 
require the purchase of a Microsoft 
Office license for every computer,” 
she explains.

Internet, Network Connectivity

Another concern for moving di-
agnostic data from a modality to a 
server (whether it is in the cloud or 
in your offi ce) is connectivity to the 
Internet or wide area network.

If you have a cloud-based server 
or a central server in one offi ce with 
satellite offi ces, your ability to access 
your EHR information and to store 
diagnostic results is solely dependent 
on your Internet connection and the 
bandwidth provided. “In a cloud-
based environment, you are 100 per-
cent reliant on your Internet con-
nection to be up 100 percent of the 
time,” Mr. Messier says. “Otherwise, 
you are out of business. If you are 
in a client-server environment and 
you have multiple locations, these re-
mote locations are dependent upon 
Internet connectivity. If you are per-
forming visual fi elds and HRTs and 
OCTs remotely, that information has 
to store back to the primary server, 
whether it is cloud- or client-server 
based. This is where the bandwidth 
requirement must be suffi cient to be 
able to store this information up to 
the server, so that if the provider or-
ders an OCT and I am in my remote 
location, the network infrastructure 
must be able to support the upload-
ing of those results to the server in a 
matter of minutes, so I can then see 
the results of that test in my exam 
lane without any kind of latency.”

He frames the issue this way: Do 
you have the appropriate bandwidth 
to take a 2 mg to 100 mg fi le and store 
it back to your server, whether it is 
cloud- or office-based? “The chal-
lenge for physicians is to order the 
test, have the technician effi ciently 
get the order and complete the test, 
store the results back to the server, 
and then access the results in the 
image management portion of the 
EHR to make informed decisions, 
and then move forward with a treat-
ment plan,” he adds.

Mr. Grant agrees, noting that two 
of the big issues with cloud comput-
ing are connectivity to the Internet 
and added difficulty connecting to 
diagnostic equipment. “With cloud 
computing, if you lose your Inter-
net connection, you are totally and 
completely down. You have no access 
to your data whether you have one 
offi ce or 10. Additionally, with cloud 
computing, connectivity to the diag-
nostic equipment is even more diffi -
cult. You don’t even know where the 
server farm is that you are connect-
ing to. This is one of the reasons why 
cloud-based systems haven’t gotten a 
very big foothold in ophthalmology 
yet,” he explains.

Dr. Perry notes that her office 
chose to go with an in-house server 
for just these reasons. “We looked 
into cloud computing, but at the time 
we looked, the diagnostic equipment 
interfaces were very slow, particu-
larly with imaging,” she adds.

Mr. Prussian says that his office 
has experienced many more diffi cul-
ties with Internet connectivity than 
with device connectivity. “Our big-
gest problem with connectivity is the 
actual Internet connection that is 
needed from wherever the server 
is located to wherever the doctors 
are seeing patients,” he says. “That 
is where our connectivity issue has 
come in. Regardless of the type of 
Internet service that you have, In-
ternet services fail, whether it is due 

to a power line being cut by work 
crews or it is due to system upgrades 
or glitches in networks. When this 
happens, we stop seeing patients for 
about fi ve minutes. Then, we revert 
to paper. This has never happened 
due to our EHR system; however, it 
has happened four times in the past 
year and a half due to Internet service 
providers not delivering a signal.”

He notes that the only solution to 
this problem is to have duplicate In-
ternet connections, possibly one with 
a phone company and one with a 
cable company. “It is a costly answer, 
but it is an answer. It’s not one that 
we have chosen to take yet,” he adds.

The Future

Because of meaningful use require-
ments, EHRs are clearly the way of 
the future. As they are implemented 
in more practices, technology will 
continue to improve. 

According to Dr. Perry, “The abil-
ity to communicate and share testing 
results and data in real-time with 
patients is signifi cant. The next step 
is to develop to a level where we are 
communicating and sharing informa-
tion in real time through a secure 
portal with our colleagues. Instead 
of a patient completing patient in-
formation forms at every provider, 
we will have access to patient health 
information and testing results from 
a secure portal, thus providing bet-
ter continuity and quality of patient 
care,” she says.

Mr. Prussian agrees. “The theory 
of EHR is wonderful, but I think that 
the federal incentives were too soon 
in that the technology for offi ces, hos-
pitals, and labs to talk to each other 
just isn’t there yet. You really can’t 
share your data easily with other doc-
tors. I believe that we are several ver-
sions of software away, and therefore 
several years away, from vendor A’s 
software being able to interface with 
vendor B’s software,” he says.  
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Few products have captured the 
imagination of ophthalmolo-
gists as much as femtosecond-

assisted cataract surgery. However, 
fascination has quickly turned to 
confusion as surgeons have tried to 
figure out exactly how they could 
get reimbursed for using the device. 
This article reviews how femtosec-
ond laser cataract surgery is treated 
under the current Medicare guide-
lines, highlights reimbursement 
traps to watch out for and discusses 
how you can legally be reimbursed 
for the procedure.

Coding Confusion 

In 2012, the Centers for Medicare 
& Medicaid Services introduced two 
new category III codes covering the 
use of femtosecond lasers in corneal 
transplant surgery. However, their use 
is limited, and they have caused some 
confusion among surgeons, prompt-
ing calls to consultants and national 
societies regarding their proper use. 
Here is a rundown of the codes and 
how they are meant to be used. Note 
that the following comments apply 
when Medicare is the insurer. It’s best 
to check with individual insurance 
carriers in your area to see if their 
rules differ.

•  Code +0289T. As written, this 

code is an add-on code applying to 
“corneal incisions in the donor cornea 
created using a laser, in preparation 
for penetrating or lamellar kerato-
plasty,” which should be listed sepa-
rately in addition to a code for the 
primary procedure.

•  Code +0290T. This is another 
add-on code, defined as “Corneal 
incisions in the recipient cornea cre-
ated by a laser in preparation for 
penetrating or lamellar keratoplasty.”

When it comes to using the fem-
tosecond laser in cataract surgery, 
there are two possible areas of 
confusion with these codes. First, 
since they’re category III codes, 
payment will be determined by 
the individual contractor or car-
rier. This means they can decide 
whether or not to cover it. Second, 
note that the codes don’t refer to 
the use of the femtosecond laser 
for cataract surgery, only corneal 
surgery. If an insurer were going 
to cover the codes, they would 
simply be add-on codes to a cor-
neal transplant code. This is an 
important point because, even 
though transplant procedures are 
mentioned in the code descrip-
tion, surgeons have inquired about 
using the codes for cataract pro-
cedures and the validity of doing 
this. This code only applies to corneal 
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transplant procedures, 
not cataract surgeries.

The Offi cial Stance

As a framework for the 
discussion of femtosec-
ond reimbursement, one 
should read the recent 
official statements is-
sued by the American 
Society of Cataract and 
Refractive Surgery and 
the American Academy 
of Ophthalmology. The 
four surgical scenarios 
involving femtosec-
ond-assisted cataract 
surgery are as follows:

•  Medically nec-
essary cataract extraction with 
implantation of a conventional 
intraocular lens. This is the most 
common cataract patient scenario 
and, unfortunately, neither the sur-
geon nor the surgical facility can bill 
the patient or Medicare extra for 
the use of the femtosecond laser in 
this situation. This is based on the 
definition of a global surgery pro-
cedure. The global surgery concept 
for a surgical procedure includes the 
incision, the procedure itself and 
the closure, no matter how those 
steps are accomplished. So, whether 
you use a femtosecond laser or a 
diamond knife, Medicare pays you 
the same fee. 

Several years ago, before the fem-
tosecond laser was put to use in the 
cataract arena, makers of another 
high-technology device, the Fugo 
Blade, petitioned CPT to get a code 
for the use of that device for making 
the incision during cataract surgery. 
They were turned down. Why? Be-
cause the functions performed by 
the Fugo Blade were already part of 
the global surgery and surgeons were 
not going to be reimbursed extra for 
doing them with a more expensive, 
high-technology device.

•  Refractive lens exchange. 
This involves the non-medically 
necessary removal of the patient’s 
crystalline lens and then implant-
ing an IOL for refractive purposes, 
such as for the correction of very 
high myopia. Since this is essentially 
a refractive procedure, which is clas-
sifi ed by Medicare as a non-covered 
service, the surgeon and the facility 
may bill the patient for the use of 
the femtosecond laser. However, it’s 
important to be aware that CMS 
has regulations for the protection 
of benefi ciaries, even if they’re un-
dergoing a non-covered service. For 
this reason, be sure to check with a 
health-care attorney to make sure 
that the fee you charge for your 
femtosecond-assisted clear lens ex-
tractions is reasonable and fair, and 
couldn’t be viewed as price gouging.

•  Medically necessary cata-
ract surgery with the implan-
tation of a premium refractive 
IOL. In this scenario, the surgeon 
or a surgical facility traditionally is al-
lowed to charge the patient extra for 
the additional preoperative testing 

and general work and costs involved 
with implanting a premium IOL such 
as a multifocal, accommodating or to-
ric lens. This extra cost is billed to the 
patient, something he or she is made 
to understand and agrees to before-
hand, when the premium lens is cho-
sen. However—and here is where a 
fi ne distinction comes into play—the 
surgeon can’t specifi cally charge extra 
for the use of the femtosecond laser in 
this “premium package.” Again, this is 
because the functions performed by 
the laser are already under the um-
brella of the global surgical fee that 
the surgeon receives from Medicare. 
As ASCRS and the AAO say in their 
official position papers on the fem-
tosecond cataract laser: “Neither the 
surgeon nor the facility should use 
the differential charge allowed for 
implantation of a premium refrac-
tive IOL to recover all or a portion 
of the costs of using the femtosec-
ond laser for cataract surgical steps. ... 
Patient-shared pricing with one cost 
for a premium IOL, and a higher cost 
for the additional use of the femto-
second laser to perform the cataract 

An ABN can ensure that patients understand which aspects of their surgery they’ll be paying 
for themselves and which will be covered by insurance.
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surgical steps, should not be offered. 
This would amount to charging the 
patient to use the femtosecond laser 
to perform covered components of 
the procedure.”

•  Medically necessary cata-
ract surgery, regardless of the 
lens implanted, that also in-
volves femtosecond astigmatic 
keratotomy for refractive indi-
cations. This represents the intersec-
tion of the medically necessary cataract 
without astigmatism (where the use of 
the femtosecond laser is not reimburs-
able) and elective refractive indications 
(for which the surgeon and the facility 
can charge the patient extra for the 
use of the laser). As the ASCRS/AAO 
statement reads, “Medicare patients 
may be charged a fee for perform-
ing astigmatic keratotomy, assuming 
they were informed about, and con-
sented to, the non-covered charges 
in advance. Because astigmatic kera-
totomy for refractive indications is a 
non-covered service, a higher fee can 
be charged for performing it using the 
femtosecond laser, instead of with a 
metal or diamond blade.”

Though Medicare doesn’t want pro-
viders to have patients fi ll out Advance 
Benefi ciary Notices for routinely non-
covered services such as in-offi ce re-
fractions, the practice should provide 
some written means for the patient 
to acknowledge his fi nancial responsi-
bility for non-covered services before 
surgery, and may use an ABN.

Since the laser and its use and main-
tenance are signifi cant investments, 
performing laser AK on everyone 
with any amount of astigmatism might 
emerge as a way to recoup the in-
vestment in the technology. However, 
though CMS hasn’t ruled specifi cally 
on the amount of astigmatism cor-
rection that would be acceptable, it 
would have to be a reasonable amount 
of cylinder that has been documented 
preoperatively. As a possible guide-
line, various Medicare contractors 
and carriers have minimum amounts 

of astigmatism for which they will pay, 
falling under the heading of “correc-
tion of surgically induced astigmatism 
or astigmatism caused by trauma.” 
The minimums may differ, so it may 
pay to check with your local contrac-
tor/carrier to get a feel for what might 
be a legitimate amount. 

In light of the many questions 
surgeons have about femtosecond-
assisted cataract surgery, it is hoped 
that this article gives practitioners the 
knowledge they need to confi dently, 
and correctly, bill for the use of this 
exciting new technology.  

Ms. Asbell is a clinical assistant 
professor of surgery (ophthalmol-
ogy) at the University of Medicine 
and Dentistry of New Jersey/Robert 
Wood Johnson Medical School.

Ms. Asbell provides coding advice 
to ophthalmic practices through 
her consulting fi rm, Riva Lee Asbell 
Associates, conducts instructional 
courses in coding around the coun-
try, and has written a book on the 
subject, “Tips on Surgical Coding 
by Subspecialty” which is available 
on her fi rm’s website: RivaLeeAs-
bell.com.
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The Practice Viewpoint

The model for the femtosecond-assisted cataract surgery practice is beginning to 
take shape, though it may undergo some modifi cation before it becomes set. Currently, it 
appears that surgeons can use the device successfully and profi tably as long as they’re 
careful about how they bill for it.

Greensboro, N.C., surgeon Karl Stonecipher uses the LenSx laser at his practice, and 
says that so far it’s meshed well with the surgical options available to patients. “At our 
practice, any patient who gets a clear lens extraction, astigmatic correction, toric intraocular 
lens, multifocal lens or accommodating IOL gets the femtosecond laser because it’s part of 
our premium package,” he says. 

Dr. Stonecipher says a variety of premium packages are available. “When it comes to the 
refractive lensectomy procedure, we charge the patient for everything,” he says. “I’m see-
ing more patients coming in for refractive lensectomy—usually having had LASIK, PRK or 
another refractive procedure in the past—and they’ve noticed that their vision has dropped, 
but their cataracts aren’t bad enough to warrant conventional surgery. They’re saying, ‘I’m 
not seeing well enough, and I want the vision I had before.’

“Then you get into the premium lenses,” Dr. Stonecipher continues. “The CMS ruling 
allows us to charge for the lens and the extra services involved with providing the lens. 
These charges include the cost of the lens, optical coherence tomography, topography, to-
mography, the extra chair time, etc. For instance, we get OCT exams on everyone getting a 
premium-package implantation because I don’t want to implant a multifocal IOL in someone 
with an idiopathic epiretinal membrane. However, you can’t put the femtosecond laser pa-
tient interface fee or the laser lease fee in the premium charge package. You have to fi gure 
out a way in your model to make it work. The other tier is using the laser for astigmatism 
correction only. We offer all patients some type of premium experience for 0.75 D or more 
of cylinder. The premium experience is all about trying to get them glasses-free.”

Dr. Stonecipher hopes the femtosecond-assisted corneal transplant codes the govern-
ment created are a sign that femtosecond devices may be viewed differently by Medicare 
in the future, but he’s not so sure that they will be. “I think there may be this dichotomy in 
which Medicare may pay for [use of the femtosecond laser] for certain therapeutic proce-
dures but not for others,” he muses. “Now there’s a CPT code for penetrating keratoplasty 
but they don’t reimburse you for using it with cataract surgery. I don’t understand how we 
have those two codes for keratoplasty but we don’t have a code for cataract surgery.”

—WB
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When surgeons sit down and 
list the pros and cons of 
adopting femtosecond cat-

aract surgery in their practices, one 
item always falls squarely in the “con” 
section: effi ciency. Both the learning 
curve and the extra steps of the pro-
cedure slow you down, say many sur-
geons. As they grapple with ways to 
make it work logistically, a solution 
that’s been bandied about is the use of 
optometrists to operate the device. “If 
the procedure really is that automat-
ed, why not?” some surgeons wonder. 
However, to other surgeons, the ques-
tion is not that simple: “I don’t under-
stand how you’re going to compromise 
care [to save] three to four minutes,” 
many say. And with that, a new de-
bate has begun, over both patient care 
for cataract surgery and the possible 
long-term ramifi cations of ceding even 
some of the steps of cataract surgery 
to optometrists. Here, experts from all 
sides of the discussion weigh in.

The Need for Effi ciency

Surgeons say that, at least when you 
fi rst install a femtosecond cataract laser, 
it can add at least eight to 10 minutes to 
each case. Delegating the operation 
of the laser to someone else, with the 
surgeon coming in at the end to open 
the capsulorhexis, aspirate the nucleus, 

insert the lens and close, would seem 
like a valid strategy to avoid losing time.

“The femtosecond laser, at least in 
this iteration, is less effi cient than man-
ual cataract surgery,” says Bill Wallace, 
practice administrator for Wallace Eye 
Care in Alexandria, La. “It takes more 
time, it adds a step. And cataract sur-
gery has become a very effi cient proce-
dure. Surgeons will be looking for ways 
to maintain that effi ciency and will be 
expected to, because they have a lim-
ited amount of time that they can be in 
their operating facilities.” Mr. Wallace 
adds that the idea of using physician ex-
tenders isn’t new. “What we’re seeing 
in a lot of other specialties, even in our 
area, is that physician’s assistants and 
nurse practitioners are very involved, 
not just in the clinic but also in sur-
gery,” he says. “It’s not uncommon for 

Having an 

optometrist 

perform steps of 

the surgery may 

save time, but 

some question the 

practice.

Walter Bethke, Managing Editor

Optometry’s Role in
Laser Cataract Surgery
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Delegating the laser steps of femtosecond 
cataract surgery to an optometrist could 
help increase the effi ciency of the
procedure, some surgeons say.

Femtosecond Laser Cataract
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PAs to assist surgeons, making incisions, suturing, that kind 
of thing. The idea that ophthalmology will be immune to this 
is probably not sound thinking. I don’t think it’s unusual to 
think that someone other than the primary surgeon might 
be driving the femtosecond laser ... In that vein, I think 
we’re lucky to have optometrists, who have specialized eye-
care training and maybe even a little more training in their 
fi eld than a PA or NP would traditionally have.”

Derek Cunningham, OD, director of optometry for Dell 
Laser Consultants in Austin, Texas, has helped train sur-
geons to use the LenSx, and says the debate about whether 
the surgeon really needs to run the device has existed since 
the beginning. “When a surgeon is trained on the device, 
he watches a technician do numerous cases before he takes 
over the reins. So what’s the difference?” he says. “Some of 
the surgeons feel that if you’re going to have a technician run 
it, why not have an optometrist run it? The optometrist has 
a lot better understanding of pathophysiology, anatomy and 
things of that nature, than a technician.”

Some eye-care practitioners, however, say that the idea 
that the LenSx always slows you down may not be accurate. 
They say that, over time, the surgeon gains profi ciency with 
the device and the surgery time actually decreases.

“The slowdown to our surgeries was certainly true six to 
nine months ago,” says Alan Crandall, MD. He and his part-
ner Robert Cionni, MD, were the fi rst surgeons to purchase 
a LenSx in the United States. Over the past year, they’ve per-
formed 1,000 cases with it. “It also depends how you’re set 
up. Bob Cionni and I have the femtosecond in one room and 
two other operating rooms. Originally, when we started and 
were learning the docking procedure and the other steps, it 
added eight to 10 minutes to the case, which was like almost 
adding another case. Now, we’re averaging an extra two to 
2.5 minutes. As the software improves, it will become more 
effi cient, too. For example, the capsulorhexis now takes one-
third of the time it took to do six months ago. If you have one 
OR, though, it’s going to be an issue. In that case, you have 
an issue with logistics. I think that could slow down the day.”

Looking at it from another angle, it’s possible it might even 
be more effi cient for one person to do the entire procedure. 
“When you think about the very short period of time it takes 
from when you start the procedure and then follow through 
the rest of it, you’re talking about a handful of minutes,” says 
Stillwater, Okla., optometrist David Cockrell, secretary-trea-
surer of the American Optometric Association. “It would 
seem to me to not be effi cient to be changing in mid-stream. 
It takes longer to get out of the way and let the other person 
sit down than it does to just fi nish the procedure.”

The Patient Care Perspective

Whether using an optometrist to operate the laser is more 

Femtosecond Laser Cataract
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effi cient or not, the American Academy 
of Ophthalmology and many surgeons 
don’t think anyone other than a sur-
geon should perform cataract surgery.

“The academy considers the laser to 
be a surgical instrument,” says Sun City 
West, Ariz., surgeon Daniel Briceland, 
the AAO’s secretary for state affairs. “To 
perform surgery, you have to under-
stand all the principles and foundations 
of surgery in general. You can’t cut and 
paste some parts of a procedure out. 
Cataract surgery is cataract surgery, 
whether you do part of it with a femto-
second laser or a knife. You have to be 
aware of the complications that can oc-
cur at any time during the procedure.”

Nashville, Tenn., surgeon Ming 
Wang, who uses the LenSx, says good 
outcomes with it actually depend on 
the same person doing all the steps.

“In my opinion, the issue here isn’t 
MDs’ and ODs’ territory, or politics, 
it’s a medical quality-of-care issue,” Dr. 
Wang says. “The same doctor has to 
perform both the LenSx portion and 
the manual portion of the surgery, be-
cause the success of, or any problem 
with, the LenSx part has important 
consequences for the lens extraction.”

Dr. Wang offers several examples: 
“During the capsulorhexis creation, 
sometimes bubbles prematurely es-
cape into the anterior chamber,” he 
says. “When this happens, subsequent 
laser shots may not be able to get 
through and reach the anterior capsule, 
which could result in an incomplete 
capsulorhexis. This means that during 
the manual portion of the surgery, you 
need to be careful when teasing out 
that capsulorhexis edge because there 
are tags in there, and you could cause a 
radial tear. You can only get that infor-
mation by watching the LenSx portion 
of the capsulorhexis yourself, because 
once it’s fi nished and the bubbles have 
escaped, you have no idea where the 
earlier bubbles blocked the pulses.

“Also, sometimes during LenSx 
docking and centration, lens tilt occurs, 
which results in the anterior and poste-

rior LenSx cut planes not being parallel 
relative to the anterior lens surface,” 
Dr. Wang continues. “When this oc-
curs, the surgeon has to make a deter-
mination of how deep the laser should 
go during lens softening, because if the 
lens is tilted, you may not want to go 
too deep because the laser area may 
intersect the posterior capsule. Or, in 
other cases, I may notice that the lens 
is very thick. In that case, I may want 
to place the laser energy a bit more 
posteriorly to make sure I fragment the 
central portion. In a softer lens, I don’t 
need to go that deep and risk damaging 
the posterior capsule. But whatever the 
case, this obviously has tremendous 
impact on the second group of manual 
steps, because the second operator—
the extraction person—would need 
to know how thick of a layer the fi rst 
person left. If the laser went very far 
and the posterior uncut layer is very 
thin, you could easily cut the posterior 
capsule. This information is absent if 
the extraction operator never sees the 
LenSx in action.”

Dr. Cunningham, however, thinks 
such issues will be addressed as the 
technology advances. “There’s some 
validity to having the same person do 
each step,” he says. “That’s more or 
less based on today’s technology. Right 
now, you have an OCT that gives you a 
picture. Then the procedure starts and 
you don’t know exactly what happened 
until the procedure’s done because the 
OCT isn’t running during the proce-
dure. With some of the newer lasers 

that are coming out, there will be real-
time OCTs that will give an intraopera-
tive view of the process as it’s happen-
ing, and you’ll have that data recorded.”

A Question of Training

Both sides of the debate agree that, 
if an optometrist is allowed to perform 
laser cataract surgery, he’ll need some 
kind of training. What they don’t agree 
on, however, is just how much. 

Dr. Cunningham doesn’t think an 
optometrist would need much more 
education than training by the ophthal-
mologist he works with. “The compre-
hensive education that an MD and an 
OD go through to understand anatomy 
is relatively similar,” he says. “Where 
a surgeon really separates himself is 
through his residency and his under-
standing of how the anatomy of the 
eye works with regard to intraoperative 
procedures and complications. There 
are plenty of optometrists right now 
who work very closely with the LenSx 
laser at the centers that have it. Some-
one like myself, what I do all day, every 
day, is provide post-surgical or peri-
surgical care. I used to be in a group 
practice where I’d see postops from 
four or fi ve surgeons non-stop. In one 
year, I’d see more postops than some of 
these providers would see in 10 years, 
because I’d be seeing everyone. No, 
the education wouldn’t change. The 
education would be very dependent on 
the practice’s MD and his motivation to 
get the optometrist to do it.”

Dr. Wang says that, regardless of his 
title, someone who wants to do fem-
tosecond surgery should undergo a 
curriculum of education and training 
that’s of suffi cient rigor, vetted by an 
objective third party. Hearing it de-
scribed, his proposal sounds similar to 
a surgical residency. “This [proposed 
curriculum] really wouldn’t qualify op-
tometrists to do the surgery,” says Dr. 
Briceland, “because what you’re ac-
tually saying is they can do it as long 
as they want to go to medical school 

If bubbles escape prematurely into the
anterior chamber during laser cataract
surgery, they can block pulses, making 
subsequent steps more challenging. 
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and through residency—but they don’t 
want to do that. To perform surgery, it 
comes down to the educational process 
that allows for one-on-one observation 
of the student, and training in multiple 
settings and situations in patients with 
considerable disease. Residents ulti-
mately spend around 17,000 hours in 
this training. That’s the standard the 
American health system puts forth as 
the requirement for surgery.”

A Slippery Slope?

Behind the questions of efficiency 
and patient care, looming in the back-
ground is the fear, real or imagined, 
that allowing an optometrist to perform 
laser cataract surgery will eventually 
lead to him doing the entire procedure.

“Without a doubt, there’s an opto-
metric agenda,” says New York City-
based glaucoma surgeon Andrew M. 

Prince. “The agenda is to ultimately be 
equal to ophthalmologists with regard 
to being able to perform all eye-care 
procedures, including surgery. And 
while that started with using diagnostic 
drops ... it’s now moving toward lasers 
and surgery. The problem is optometry 
as a profession has sought these ex-
panded abilities via legislative mandate 
without undertaking and completing 
the corresponding required ophthal-
mic education and training, and what’s 
at risk is patient safety and the quality 
of eye care.

“Femtosecond cataract may make 
for an easier foray into doing intraocu-
lar surgery,” Dr. Prince continues. “To 
be able to say, ‘We don’t use a scalpel, 
we don’t want to use a scalpel at all on 
patients,’—well, you don’t have to use 
one if you do this. It’s going to make 
semantics more important, and I think 
the femtosecond is going to be used 

against what we should be defending: 
surgery by surgeons.”

Dr. Cockrell, however, disagrees to 
an extent. “I don’t foresee [optometrists 
doing the entire cataract procedure] at 
any point in the near or intermediate 
future,” he says. “That’s not something 
optometry currently trains to do, or 
advocates wanting to do in any state. 
We’ve never pushed for [the invasive 
intraocular surgery part of cataract 
surgery] in any state, even Oklahoma. 
Even though we do different glaucoma 
surgeries such as SLT, that’s different 
than what you are talking about there.”

Dr. Cunningham feels similarly. “I 
truly believe, as do virtually all optom-
etrists in positions of infl uence in state 
legislation, that that’s a step that’s mov-
ing toward extensive amounts of con-
tinuing education,” he says. “The best 
avenue for optometrists to do that right 
now is to go to medical school.”  
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One of the best justifi cations for 
adopting a new approach to 
any surgery is that it produc-

es better outcomes than the existing 
method. Clinical evidence support-
ing the supposition that femtosecond 
laser-assisted cataract surgery will ac-
tually produce better outcomes than 
manual cataract surgery has been lim-
ited at best, but there is some reason 
to believe it may. 

Here, three surgeons share their 
reasons for believing that femtosec-
ond cataract surgery will produce 
better results than manual surgery, 
thanks to more accurate astigmatic 
arcuate incisions; a more “perfect” 
capsulorhexis; being able to soften 
the nucleus; creating fewer compli-
cations; and—at least in some re-
spects—increasing effi ciency.

Treating Astigmatism

Jack T. Holladay, MD, MSEE, 
FACS, clinical professor of ophthal-
mology at Baylor College in Houston, 
sees femtosecond laser cataract sur-
gery as offering a dramatic improve-
ment in surgeons’ ability to make 
both consistent cataract wounds and 
extremely accurate astigmatic arcuate 
incisions. “The incisions a surgeon 
makes with the laser will be much 
more precisely placed on the cornea 

and repeatable than can possibly 
be made manually using a diamond 
knife,” he notes. “Both cataract in-
cisions and arcuate keratotomy in-
cisions are going to be substantially 
more precise. You can’t make an ar-
cuate incision at exactly 43 degrees, 
exactly 80 percent of the measured 
depth of the cornea and exactly 46 
degrees in arc width, using a diamond 
knife—I don’t care how good you are.

“Most cataract surgeons don’t do 
refractive surgery,” he continues. 
“About 80 percent of them are not 
comfortable making arcuate incisions 
in the cornea to correct astigma-
tism. That’s why the arcuate incision 
has never become the predominant 
method for correcting astigmatism, 
and the toric lens has increased much 
more rapidly than arcuate keratoto-
my. But that’s going to change, be-
cause the cataract surgeon won’t have 
to make that precise incision himself. 
A nomogram in the laser will deter-
mine where to put it, and how wide 
and deep to make it. The surgeon will 
just press a button.“

In fact, some surgeons who have 
been using the new laser systems are 
reporting positive results with astig-
matism already. Richard Mackool, 
MD, director of the Mackool Eye In-
stitute and Laser Center, and senior 
attending surgeon at the New York 

Although evidence 

is scant so far, 

there’s reason 

to believe laser 

outcomes may 

surpass manual 

outcomes in the 

long run.

Christopher Kent, Senior Editor

Laser Cataract: Better 
Outcomes May Follow
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Eye and Ear Infi rmary, says his center 
has had the LenSx cataract laser since 
June 2011; his group has used it on 
more than 100 cases to date. “We do a 
few cases, look carefully at the results, 
modify what we’re doing and then 
do several more,” he explains. “Not 
surprisingly, both our technique and 
the equipment are rapidly evolving.”

Dr. Mackool says so far, the laser 
has been great at incisional astigmatic 
surgery. “It makes perfect cuts, and 
our results are really excellent,” he 
says. “More than 95 percent of the 
patients treated for astigmatism have 
demonstrated less than 0.5 D of resid-
ual astigmatism two weeks after the 
procedure. No one can make manual 
incisions of a predictable, consistent 
depth the way the laser can.”

Better Than Torics?

Today, toric IOLs have become 
increasingly popular as a means to 
address regular astigmatism, but Dr. 
Holladay points out that arcuate inci-
sions have some key advantages over 
toric IOLs. “An arcuate incision is 
more forgiving and may produce bet-
ter outcomes than toric lenses when 
we’re dealing with higher levels of 
astigmatism,” he says. 

“Suppose a patient has 4 D of cor-

neal astigmatism,” he continues. “In 
a normal eye you need about 6 D 
of cylinder in the IOL to offset that 
corneal astigmatism. You’re actually 
trying to balance the cylinder at the 
corneal plane with cylinder from the 
IOL. If you line up that toric IOL ab-
solutely perfectly, you’ll end up with 
a wonderful result. However, studies 
have found that surgeon accuracy of 
rotational placement is about ±7 de-
grees. That discrepancy is caused by 
factors such as the visual axis used 
in keratometry not being the same 
as the anatomic center of the cornea 
used at surgery. So perfect toric IOL 
alignment is hard to achieve. If the 
surgeon is 10 degrees off with a 6-D 
lens, he’s going to end up with 35 
percent of the original astigmatism 
or about a diopter and a half of resid-
ual astigmatism at the corneal plane, 
which is unacceptable. 

“In contrast,” he says, “if the sur-
geon addresses the astigmatism by 
making two 90-degree arcuate inci-
sions at the steep axis, what he’s doing 
is reducing the power of the astigma-
tism to about +1 D. The point is that 
arcuate incisions reduce the astigma-
tism to a smaller amount, whereas 
with a toric IOL we’re using plus and 
minus lenses to neutralize each other. 
The smaller remaining cylinder in 

the cornea is much more forgiving. 
Furthermore, an error made with an 
arcuate incision has far less conse-
quence than the same error made 
with a high-power toric IOL. Suppose 
the cornea has 6 D of astigmatism at 
90 degrees, and the surgeon ends up 
with the toric IOL at 80 degrees. Not 
only will this leave residual astigma-
tism of about 2 D, but the residual 
astigmatism will not appear halfway 
between those two angles at 85 de-
grees. Instead, the residual astig-
matism will appear at 130 degrees, 
oblique to the corneal astigmatism 
and the IOL.

“If an arcuate incision were to be 
off by 10 degrees, it would still reduce 
the astigmatism down to about 2 D, 
and the residual astigmatism would 
be halfway between those two an-
gles,” he says. “And when the laser 
is making these incisions they’ll be 
incredibly precise; a typical laser tol-
erance is 1 degree. Furthermore, the 
targeting will be based on registration 
of specifi c features of the patient’s iris 
with the same device that measured 
the astigmatism to begin with. 

“Of course, this level of precision 
will require more precise astigmatic 
nomograms,” he says, “but those will 
be developed as data from use of the 
laser comes in. With the variability 

Phaco vs. Laser: Endothelial Cell Density Change at Six Months

Grade 1 Grade 2 Grade 3 Grade 4 Overall

Laser Phaco Laser Phaco Laser Phaco Laser Phaco Laser Phaco

Mean 1.9% -3.7% -1.5% -0.3% -1.4% -4.8% -1.0% -4.3% Mean -0.4% -2.6%

SD 9.1 9.3 10.1 11.3 8.9 7.7 12.7 7.0 SD 11.3 9.6

n 18 16 94 56 81 26 84 20 n 309 123

p-value 0.091 0.428 0.213 0.314 p-value 0.09

In this 2011 study, a surgeon treated the worse eye of cataract patients using the LensAR Laser System to produce phacofragmentation, 
while the contralateral eye underwent conventional phacoemulsifi cation. After six months, overall endothelial cell loss was less in the 
laser-treated eyes than in the conventionally treated eyes. Differences by cataract grade were also generally less with laser treatment.

M
ark Packer, M

D, FACS, CPI
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of manual incisions eliminated, we’ll 
see the true variability introduced by 
things like the age of the patient, the 
IOP, the magnitude of the corneal 
astigmatism and the location of the 
steep axis of astigmatism—all of the 
things that currently are below the 
noise level the surgeon introduces. 
You won’t see any 10-degree errors 
unless something is seriously wrong. 

“For that reason, I believe we’ll see 
a transition from toric lenses back to 
arcuate incisions as the femtosecond 
laser begins to take hold and increase 
its percentage of the marketplace in 
the next year or two,” he concludes. 
“And I think this will give us one im-
provement in outcomes that we’ll be 
able to quantify, to show the superi-
ority of femtosecond incisions over 
manual incisions.”

A ‘Perfect’ Capsulorhexis

“There’s no question in my mind 
that the laser can make a better cap-
sulorhexis than you can make manu-
ally,” says Dr. Holladay. “And if the 
capsulorhexis is more regular, or more 
circular, and it’s placed exactly where 
you want it to be, then it’s possible 
that we’ll get a more consistent cen-
tration and positioning of the IOL. 
For example, a symmetrically circular 
capsulorhexis may make a difference 
in the lateral position, in terms of cen-
tration, which in turn can have a small 
effect on the IOL power calculation. 

“However,” he continues, “that ef-
fect might not be signifi cant. It’s pos-
sible that when the capsule begins 
to contract and opacify peripherally, 
having a perfectly centered lens with 
an even capsule overlap will equalize 
the forces and result in a lens that 
doesn’t move at all. But of course, 
nature doesn’t always follow simple 
logic. So we’ll have to see whether a 
perfectly circular capsulorhexis has 
any impact on the lateral and axial 
(effective lens) position of the IOL 
after surgery.”
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Dr. Holladay notes, however, that 
a more circular capsulorhexis could 
have an effect on posterior capsular 
opacification. “Ideally you want the 
rhexis to cover the outer quarter- or 
half-millimeter of the lens, and you 
want it to overlap the lens all the way 
around, uniformly,” he says. “Studies 
have shown that two things help to 
reduce PCO. First, a sharp posterior 
IOL edge pushed against the poste-
rior capsule helps prevent epithelial 
cells from getting under the lens onto 
the posterior capsule. Second, a con-
sistent overlap by the anterior capsule 
sequesters the epithelial cells into the 
little peripheral chamber that’s cre-
ated along the edge of the lens, and 
they can’t get out. There’s a much 
better chance that you can get that 
perfect overlap with the femtosecond 
laser than manually.”

Softening the Nucleus

Dr. Mackool says he’s most im-
pressed by the femtosecond laser’s 
ability to facilitate the division of the 
nucleus. “We’ve tried different ap-
proaches with this part of the proce-
dure,” he says. “We tried dividing the 
nucleus into four pieces or six pieces, 
adding circumferential cuts, and so 
forth. Sometimes the laser would 
divide one part of the nucleus well 
but not another, and we weren’t sure 
why. But this is the kind of thing that 
gets worked out over time. We’ve 
learned to dock the laser more ac-
curately, for example.

“Now we’ve settled on an ap-
proach that works well for us, and 
it’s not uncommon for the entire di-
vision and removal of the nucleus by 
phaco to take less than 60 seconds,” 
he says. “That’s from the moment 
you introduce the phaco handpiece 
to the moment you remove the last 
piece of nucleus.”

Dr. Mackool sees several advan-
tages to facilitating the removal of the 
nucleus. “First, removal of the nucle-

us is clearly the most diffi cult part of 
phaco, and the most diffi cult part of 
removal is dividing the nucleus,” he 
notes. “After using the femtosecond 
laser the nucleus divides easily and re-
moving the segments is pretty simple. 
So, this tool helps you with the hard-
est part of the surgery. That’s huge. 
Furthermore, if it takes less time to 
divide and remove the nucleus, there 
are clearly benefi ts to that, including 

less trauma to the eye. You’re running 
less fl uid through the eye, manipulat-
ing tissue less and preserving more 
endothelial cells.”

Dr. Mackool sees this as potential-
ly affecting refractive outcomes as 
well. “The other thing that manipula-
tion inside the eye does is stress the 
zonule,” he points out. “People have 
theorized that it’s a more consistent 
capsulorhexis that gives you a more 

Many surgeons believe that outcomes are already so good with manual cataract 
surgery that patients (and surgeons) are unlikely to be swayed to switch to laser surgery 
by a small improvement in outcomes—especially when the cost of moving up to the 
newer surgery is so high. However, past experience with femtosecond lasers in LASIK 
has convinced many that patient demand for “bladeless” surgery will force the issue.

“Asking whether femtosecond cataract surgery will produce better results than 
manual surgery is similar to the question that was asked 10 years ago regarding LASIK,” 
says Jack T. Holladay, MD, MSEE, FACS, clinical professor of ophthalmology at Baylor 
College in Houston. “Are LASIK results better when we make the fl ap with the femtosec-
ond laser? The question hasn’t been answered defi nitively, because studies conducted 
by surgeons favoring the femtosecond fl aps tend to show superior results for the laser, 
while studies conducted by surgeons favoring the manual approach usually fi nd their 
outcomes to be essentially equal.

“The real question comes down to this: What causes us to make changes in our surgi-
cal practice?” he continues. “Two things have that effect. One is better outcomes, such 
as tighter control of our IOL calculations, tighter control of astigmatism, and so forth. 
But the other factor, which may even be more important, is patient perception of safety. 
Clearly, the driving force for switching from the mechanical keratome to the femtosec-
ond laser was not all science or outcomes. It was the patient coming in the door, saying, 
‘I want the procedure without the blade.’ Even today, there are studies that show there’s 
no difference between the fl aps made by the femtosecond laser and the mechanical 
keratome. And there are still surgeons out there using mechanical keratomes.

“The same story will unfold with femtosecond cataract surgery,” he says. “Patients 
will come in the door asking for the bladeless procedure because they perceive that as 
being less risky, and that’s probably true. That will be the driving force behind the switch 
to laser cataract surgery. I’ve seen this happen many times, and I have no doubt that 
within the next two to three years, 80 percent of cataract surgeries will be performed 
with the femtosecond laser. But defi nitive proof that it’s better will take time.”

Aside from the issue of the surgery being bladeless, many patients also like the idea 
of being treated with the most “cutting-edge” technology, simply because they assume 
that newer equals better. Some surgeons who are already performing laser cataract sur-
gery report that there are seeing this reaction from patients. Tim Roberts, MBBS, MMed, 
a consultant ophthalmic surgeon at the Royal North Shore Hospital and clinical senior 
lecturer at the University of Sydney, Australia, says the surgical referral base at the Vision 
Eye Institute in Sydney has grown since they began performing laser cataract surgery. 
“This is mainly the result of word of mouth, due to improved results and a patient desire 
to have the latest, cutting-edge technology,” he says.

—CK

Will Better Outcomes Matter?
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consistent effective lens position, but 
the tautness of the zonule is what de-
termines the position of the IOL. So 
to the extent that you don’t stress the 
zonule, I think you’ll end up with a 
more predictable ELP. 

“Is a more consistent capsulorhexis 
a desirable thing? Of course,” he adds. 
“But those of us who’ve done tens 
of thousands of these surgeries can 
do a good capsulorhexis and get the 
edges on the optic 360 degrees pretty 
much every time. So when a surgeon 
like Bob Cionni reports that in his 
hands ELP is more predictable with 
the laser, I suspect that the reason is 
that the division of the nucleus is less 
traumatic. It doesn’t stress the zonule 
as much, so lens position becomes 
more predictable.”

Overall Refractive Outcomes

Although clinical evidence is still 
lacking, some surgeons are report-
ing better refractive outcomes. One 
of the fi rst locations to purchase the 
Alcon LenSx femtosecond system was 
the Vision Eye Institute in Sydney, 
Australia. They began using the sys-
tem in April 2011; to date they’ve per-
formed more than 1,300 laser cataract 
procedures. Tim Roberts, MBBS, 
MMed, FRANZCO, FRACS, a con-
sultant ophthalmic surgeon at the 
Royal North Shore Hospital and clini-
cal senior lecturer at the University 
of Sydney, says he’s performed more 
than 350 laser cataract surgeries. 

“I compared the absolute differ-
ence and standard deviation from in-
tended spherical error in a series of 
40 manual cataract procedures using 
the AcrySof IQ IOL, vs. the initial 
114 laser cataract procedures using 
67 AcrySof IQ lenses and 47 Zeiss AT 
TORBI toric lenses,” he says. “The 
results were better with laser cataract 
surgery. The absolute difference from 
the intended spherical equivalent was 
0.39 ±0.3 D in the manual group; it 
was 0.27 ±0.25 D and 0.31 ±0.24 D 
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respectively in the laser groups. With 
enhancements in laser technology 
and surgical technique I would expect 
these results to improve further.”

Other surgeons are less certain that 
their outcomes are signifi cantly bet-
ter. “Outcomes with the laser are no 
better than your best outcome in your 
best manual case,” says Dr. Mackool.
“If I do a really challenging case with 
the laser—a denser nucleus, or pseu-
doexfoliation—I don’t know how that 
would have come out if I’d had to 
spend more time in there chopping 
and stressing the zonule. I don’t have 
a controlled study. But I know when 
things are easier.”

Dr. Mackool notes that even if no 
one can prove that the laser produces 
better outcomes right now, the tech-
nology keeps improving. “The LenSx 
laser is getting faster and faster,” he 
points out. “What used to take us two 
minutes to do with the femtosecond 
laser now takes 20 seconds—and that 
makes it more reproducible because 
the longer something takes, the great-
er the possibility that the patient will 
move or squeeze his eye, leading to an 
incomplete cut or a partial treatment. 
I just watched the video of a case done 
by my son, where the eye had a mod-
erately dense nucleus, close to a grade 
3; he did the entire phaco following 
the femtosecond laser in 42 seconds. 
The nucleus fell into six little pieces, 
and he quickly removed them. Not 
many surgeons could do a case like 
that in less than three to fi ve minutes.

“This increasing speed means that 
results will be better in the future,” 
he adds. “They’re already better than 
when we started with the laser, and a 
part of that is that the laser is faster. 
This technology has tremendous po-
tential, and it already achieves that 
potential in a signifi cant percentage 
of cases. And, it keeps getting better.”

Complications

Early adopters have reported some 

problems at the outset, although it ap-
pears that these problems are attrib-
utable to the human learning curve, 
not laser error. Dr. Roberts’ group in 
Australia published a study in 2011 
reporting an uncommon complication 
they encountered during their early 
use of the LenSx system.1 The report 
focused on two of their first 50 pa-
tients, who developed intraoperative 
capsular block syndrome. Although 
the corneal incisions, capsulotomy 
and laser fragmentation were un-
eventful, following hydrodissection in 
the operating room the surgeons dis-
covered posterior capsule rupture, re-
sulting in posterior dislocation of the 
lens; this required pars plana vitrec-
tomy, removal of the lens and sulcus 
IOL implantation. (Final visual out-
comes were good in both patients.) 

The authors note that use of the 
femtosecond laser to fragment the 
nucleus causes changes in the intra-
operative environment, including 
the generation of intracapsular gas. 
They also note that after modifying 
their surgical technique in response to 
these events, no further events of this 
kind occurred in the next 550 cases. 
However, even though their 2011 re-
port indicated that the intraoperative 
problems were eventually resolved, 
it added to many surgeons’ concern 
about the safety of the laser cataract 
approach. (Importantly, Dr. Roberts 
notes that a careful review of the sur-
gical recordings and laser parameters 

confi rmed that the femtosecond laser 
performed exactly as programmed; 
there was no evidence of photodis-
ruption of the posterior capsule.)

“All of our surgeons using the new 
system experienced a learning curve, 
although previous experience with a 
femtosecond laser in the refractive 
setting helped to fl atten the curve,” 
says Dr. Roberts. (A second report 
outlining their group’s early clinical 
experience is currently in press.2) 
“Since the initial installation, the unit 
has undergone several software up-
grades, and with greater surgical ex-
perience our femtosecond cataract 
surgery now consistently results in 
a superior wound, a more circular 
and consistently sized capsuloto-
my, and a reduction in the average 
phacoemulsifi cation energy used and 
time required compared to routine 
manual surgery. Furthermore, the 
rapid evolution of the software/laser 
algorithms and surgeon experience 
has resulted in a signifi cant decrease 
in complications. All of this should 
translate to a safer, more accurate 
outcome for patients. 

“The initial complications we expe-
rienced refl ected the learning curve 
and the realization that ‘laser phaco’ 
is different from manual phaco,” he 
continues. “Differences include that 
laser-generated gas increases the 
capsular bag volume; laser nuclear 
fragmentation requires changes in 
surgical technique; the laser-cut 

Improvement in Laser Surgical Time With Experience

Early Current

Docking 60 secs <30 secs

Programming 60 secs 20 secs

Laser 1:20 minutes <40 secs

Total time in laser suite 5-9 minutes 3-4 mins

Total time in facility 4-5 hours 3 hours

Although using the laser does make the overall procedure take signifi cantly longer at the 
outset, surgeons report that this improves with time. Doctors at the Vision Eye Institute in 
Sydney, Australia have used the Alcon LenSx femtosecond system since April 2011. The 
numbers above represent the differences between their original times and current times.
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capsulotomy seals perfectly; the la-
ser induces changes in the cortex; 
and a deep anterior chamber isn’t 
required for continuous curvilin-
ear capsulorhexis. 

“Our experience has shown that 
awareness of the changed intraocular 
environment and appropriate modi-
fi cation in surgical technique makes 
laser cataract surgery as safe and pre-
dictable as manual surgery,” he says. 
“The learning curve is similar to when 
phacoemulsifi cation was introduced 
and surgeons converted from per-
forming manual extracaps. Our com-
plication rate is now trending lower 
than with manual cataract surgery.

“As the safety level and our results 
have improved with experience, all 
of our operating surgeons now per-
form laser cataract surgery in the 
majority of suitable cases,” he adds. 
“Unsuitable cases include eyes with 
corneal opacities and scars, a small 
pupil, too narrow a palpebral fi ssure 
or advanced glaucoma. These condi-
tions can make laser cataract surgery 
technically impossible, or inadvisable 
due to the induced IOP rise.”

Dr. Holladay believes early prob-
lems with a new laser are inevitable. 
“I’m sure there will be technique 
and algorithm adjustments over 
time,” he says. “But I’m also sure it 
won’t be a long learning curve. This 
is the first generation of these in-
struments, so there will be improve-
ments in every area, just as there 
were with the Intralase. But these 
things won’t be an impediment to 
the penetration of the femtosecond 
laser in the cataract arena.”

The Effi ciency Factor

Another concern that many sur-
geons have expressed relates to the 
extra time required to move patients 
in order to incorporate the laser into 
the procedure. However, surgeons 
who have used the laser for several 
months say this problem is mitigated 

by clever patient management and 
increasing experience.

“It does take time to use the fem-
tosecond laser, even though the laser 
reduces the time the phaco takes, and 
that reduction will get more and more 
signifi cant as it gets better at dividing 
the nucleus,” says Dr. Mackool. “The 
patient has to be moved from the laser 
area to the OR, and that takes time.

“So, how can we do that on limited 
dollars?” he asks. “I think the answer 
is that one surgeon can do all of the 
femtosecond treatments in one room, 
while another surgeon does all the 
phacos in the OR. This can be very 
effi cient. We’ve already learned that 
patients can wait hours between the 
femtosecond part of the procedure 
and the phaco with no ill effects, so 
you don’t have to worry about rushing 
patients from one area to the other. 

“For example,” he continues, “in 
my practice my son now does all the 
femtosecond treatments on one fl oor 
of the building. Then, we bring the 
patients down to the OR. If it’s my pa-
tient, I do the phaco. If it’s his patient, 
when he’s done doing the femtosec-
ond treatments he comes down and 
does all of his phacos. The OR doesn’t 
go unused for much time at all.

“We are defi nitely not doing few-
er patients because of the laser,” he 
adds. “I think eventually we’ll be do-
ing more patients with the laser than 
we could manually.”

Dr. Roberts says that his group has 
found that with experience, the laser 
cataract operating room logistics are 
very comparable to manual cataract 
surgery, and the time required for dif-
ferent aspects of the laser procedure 
has diminished signifi cantly since they 
fi rst used the system. (See chart, page 
62.) “The time the surgeon is in the 
laser room is equal to the OR change-
over time,” he notes.

Dr. Holladay observes that when 
the Intralase first became available 
surgeons were also concerned about 
the extra time required to use it. “Sur-

geons pointed out that it was much 
faster to simply get the patient under 
the laser, use a microkeratome and do 
the procedure,” he says. “They wor-
ried that having to move the patient 
from room to room was going to ruin 
their fl ow and reduce the number of 
patients they could treat in a day. 

“Did that have any impact? No,” 
he says. “When patients really want 
something, you’d better adjust your 
fl ow to accommodate that, or you’ll 
have plenty of time because all of the 
patients will be going to the guy down 
the street.”

Guarded Optimism

“I was around when phaco was in-
troduced, and it had some real prob-
lems,” notes Dr. Mackool. “But it was 
clear that when it worked well it was 
better than anything we could do at 
the time. And that statement is abso-
lutely true in the case of femtosecond 
laser cataract surgery. I think this new 
approach will have an adoption curve 
like phaco’s, but faster. I predict that 
in about fi ve years the majority of cat-
aract operations in the U.S. will have 
at least some part done with the laser.”

Dr. Roberts believes laser cataract 
surgery will prevail in the long run, 
but does see economics slowing the 
changeover. “You have to perform a 
minimum number of cases to make 
purchasing a laser cataract system vi-
able,” he points out. “Nevertheless, I 
believe within fi ve years the majority 
of cataracts will be removed using the 
laser.”  

Dr. Mackool is a consultant for Al-
con/LenSx. Dr. Holladay is a consul-
tant for Alcon/LenSx and AMO. Dr. 
Roberts has no financial interest in 
any related companies or products.

1. Roberts TV, Sutton G, Lawless MA, Jindal-Bali S, Hodge C. 
Capsular block syndrome associated with femtosecond laser-
assisted cataract surgery. J Cataract Refract Surg 2011;37:
11:2068-70. Epub 2011 Sep 22.
2. Bali-Jindal S, Lawless MA, Hodge C, Roberts TV, Sutton G. 
Early experience with the femtosecond laser for cataract surgery. 
Ophthalmology (in press).
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Whenever a new technol-
ogy simplifi es a task, some 
people become concerned 

about the impact it will have on exist-
ing skills. (Even in ancient times, the 
development of writing apparently 
alarmed many on the grounds that 
it would undermine people’s ability 
to remember vast amounts of infor-
mation.) Such fears are not entirely 
unfounded, of course. 

Today, those kinds of fears are be-
ing expressed in connection with 
femtosecond laser-assisted cataract 
surgery. Will young surgeons fail to 
learn the manual skills so familiar to 
established surgeons? Will the new 
tool upset the status quo by making 
more individuals capable of doing 
what only an expert could do before? 
Here, surgeons and educators share 
their thoughts on these questions.

Resident Competency at Risk?

“For years I’ve heard talk about 
how automated techniques will com-
promise residents’ competency,” says 
Robert Osher, MD, professor of oph-
thalmology at the University of Cin-
cinnati and in private practice at the 
Cincinnati Eye Institute. “Many oph-
thalmologists used to say, ‘If residents 
only do phaco, will they forget how to 
express a nucleus or take out cortex 

manually?’ It’s the same concern to-
day with laser phaco.”

Dr. Osher believes this concern is 
largely unwarranted. “Training pro-
grams are obligated to make sure 
that students are capable of handling 
manual situations because sooner or 
later everyone, even a sophisticated, 
experienced surgeon, has a machine 
problem or a complication that forces 
him to fall back on his manual skills,” 
he says. “So it’s going to be the re-
sponsibility of all residency programs 
to keep up residents’ exposure and 
practice. And that will be easier than 
ever to do thanks to the surgical simu-
lators that the current generation of 
students have available to them.”

James P. McCulley, MD, FACS, 
FRCOpth, is professor and chairman 
of the department of ophthalmology 
at the University of Texas Southwest-
ern Medical School in Dallas, which 
has the largest residency training pro-
gram and one of the largest fellowship 
programs in the country. Currently, 
Dr. McCulley says the school does 
not have a femtosecond laser cataract 
system because of the cost, but he 
hopes the technology will eventually 
be available to the vast majority of 
training programs.

“People in training will still have 
to be taught the manual skills,” he 
agrees. “There will be times that for 

Concern about the 

consequences of 

eliminating manual 

techniques m ay  

not be justifi ed. 

Christopher Kent, Senior Editor
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one reason or another the 
femtosecond laser will not 
be available; either the 
laser will be down, or it 
won’t be possible to dock 
an individual patient’s eye, 
or for some reason the pa-
tient won’t be a candidate 
for the femtosecond laser 
procedure. I think it’s ab-
solutely critical that people 
be taught and maintain the 
skills needed to do the pro-
cedure manually.

 “Consider the evolution of pha-
co,” he continues. “We went from in-
tracaps to extracaps, and then from 
manual extracaps to phaco. Neverthe-
less, it’s critical to continue to teach 
residents how to do manual extracaps 
because there are times when it’s not 
possible to do phaco—usually be-
cause something has gone awry with 
the phaco procedure and you need to 
convert. Likewise, it’s absolutely criti-
cal that residents be taught how to do 
everything in the phaco procedure 
manually, in addition to learning to 
use the femtosecond laser.”

Dr. McCulley adds that schools 
don’t necessarily attempt to maintain 
every previous skill set. “When we did 
intracaps, we took everything out with 
the capsule intact,” he notes. “We 
no longer try to teach our residents 
that skill set, because intracaps repre-
sented a completely different surgical 
approach compared to extracaps. In 
contrast, phaco is a mechanized way 
of doing an extracap; they’re both ex-
tracapsular procedures, and there are 
times that we have to do the proce-
dure manually. Similarly, the laser will 
replace blades and needles to some 
degree, but not completely; it’s still 
an extracapsular procedure, and we’ll 
still need the manual skills.”

Dr. McCulley believes that the 
manual phaco skills will continue to 
be taught to residents for decades to 
come. “It would be irresponsible to 
stop teaching those skills,” he says. 

“Until we reach the point at which 
cataract surgery is completely revo-
lutionized relative to the way we do 
it now, the skills needed to perform 
a manual extracap and the manual 
steps associated with phaco will not 
go away.”

Shifts in Training

Although residents will still be 
taught to perform surgery manually, 
the existence of laser cataract is likely 
to cause some changes in how training 
occurs. “Historically, residents were 
taught to do manual extracaps fi rst; 
then they were taught to do phaco 
because phaco was a newer proce-
dure,” says Dr. McCulley. “However, 
in recent years, we’ve reversed that. 
Today, our residents learn to do phaco 
fi rst, then manual extracap, because 
the latter is a more difficult proce-
dure. For the same reason, once the 
femtosecond laser system is available, 
our beginning phaco surgeons may 
start off having their surgery enabled 
with the femtosecond laser and then 
move on to gaining the skills to do the 
procedure manually.

“The fact that the laser system will 
manage some of the more difficult 
aspects of the surgery, such as the 
capsulorhexis and the breakdown of 
the nucleus, will be an advantage,” he 
continues. “These steps are associated 
with some of the most common surgi-
cal complications, and they are some 
of the toughest parts of the proce-

dure for beginning surgeons 
to learn. The laser can also 
create a self-sealing cata-
ract wound—another tough 
thing for the early surgeon 
to master. Although I can 
see residents and fellows 
using the laser for selected 
patients no matter where 
they are in their training, I 
think this technology will 
be particularly useful dur-
ing the learning curve of 

the residents early in their training. 
It will decrease the number of com-
plications and the risks associated 
with the procedure.”

Dr. Osher believes that the femto-
second laser won’t be used in the vast 
majority of cataract cases—at least in 
the foreseeable future—and that will 
be refl ected in resident training. “This 
often happens with advanced tech-
nologies,” he says. “Consider toric or 
multifocal lenses; the vast majority 
of cases don’t use them. Of course, 
ultimately the superior technology 
will prevail, as phaco prevailed over 
extracap, but this is a long timetable 
we’re looking at. 

“It’s always the responsibility of 
training programs to ensure that resi-
dents learn the most current tech-
niques and newest technologies, just 
as active surgeons need to do,” he 
notes. “But I think that like toric lens-
es today, femtosecond laser cataract 
surgery will only have a limited im-
pact on resident training for now.”

Impact on Current Surgeons

Another concern many surgeons 
have expressed is that having the laser 
system perform some of the most dif-
fi cult parts of the procedure will upset 
the status quo by allowing less-capa-
ble surgeons to perform the surgery. 

Dr. Osher doesn’t see this as a 
problem. “This is the same argu-
ment I heard when we transitioned 
to phaco,” he says. “People said that 

The LenSx system’s monitor displays live, high-resolution 
microscopic and optical coherence tomography images of the 
anterior segment during the procedure.
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using smaller incisions would help 
the surgeons who aren’t as good at 
cataract surgery. And that is, in fact, 
what happened. And when the fi rst 
foldable lens came out, people said it 
would help the less-skilled surgeon, 
as if there was a reward for the supe-
rior surgeon being able to do well un-
der both circumstances. There isn’t. 
We’re all trying to do things better. 
If a new technology helps the less-
skilled surgeon make a perfect rhexis, 
that’s great. There’s no trophy given 
for the surgeon who makes the best 
manual rhexis. 

“The bottom line is that we have to 
provide the very best and safest tech-
nology and technique for every pa-
tient,” he continues. “If this provides 
that advantage, then it’s a good thing. 
I don’t care if it reduces the disparity 
between a great surgeon and a good 
surgeon. The bottom line is, the ulti-
mate destination we’re trying to reach 
on this journey is excellence.”

Richard Mackool, MD, director of 
the Mackool Eye Institute and La-
ser Center, and senior attending sur-
geon at the New York Eye and Ear 
Infi rmary, says his center has had the 
LenSx cataract laser since June 2011; 
his group has used it on more than 
100 cases to date. “I think it’s inevita-
ble that this will gradually become an 
aid to more and more surgeons,” he 
says. “I hear people say that this tech-
nology will only help you if you’re not 
a very good surgeon. But consider this 
analogy: If you only walk one mile an 
hour, a 100-mph car looks 100 times 
better than what you’ve got. But even 
if you can walk 10 mph, that car is still 
10 times better. Yes, the more trouble 
you have with different parts of the 
procedure, the more it’s going to ben-
efi t you to have the laser help you. But 
that doesn’t mean that every surgeon 
can’t benefit from this—at the very 
least, some of the time.

“Suppose you’re a very experienced 
surgeon—a superstar,” he continues. 
“Now you’re faced with a patient 

whose one remaining eye has pseu-
doexfoliation, a lax zonule, a pretty 
dense cataract and a low endothelial 
cell count. And the patient is world fa-
mous. Would you like it if that nucleus 
was already partially divided? I would!

“Of course, you don’t get this ad-
vantage with the snap of a fi nger,” he 
adds. “You have to buy an expensive 
machine and you have to be diligent 
about learning to use it, although the 
learning curve isn’t ridiculously steep. 
The hardest part of the learning curve 
is learning to dock appropriately, but 
LASIK surgeons learn that with the 
Intralase pretty quickly. If you can 
learn to do phaco, you can learn 
to do femtosecond laser phaco in a 
relative heartbeat.”

Dr. McCulley agrees the technol-
ogy has the potential to help all sur-
geons, not just those who have weaker 
surgical skills. “The femtosecond la-
ser should improve outcomes even if 
you’re an accomplished surgeon with 
established manual surgery skills,” 
he says. “The wound will be better 
constructed than one can typically do 
manually, and the rhexis will be much 
more standardized, facilitating consis-
tent effective lens position. That will 
help us hit the postop refractive target 
more accurately with our IOLs. In 
addition, everyone has a complication 
once in a while, and this kind of tech-
nology should decrease the incidence 
of those as well.”

The Cost Factor

Another concern that’s been raised 
is whether the high cost of entry will 
limit this technology to large practices 
run by successful cataract surgeons 
who are less likely to need the high-
tech laser assist—and keep it from the 
less-skilled surgeons who would ben-
efi t the most from its help. Dr. Osher 
doesn’t think this will happen.

“Again, consider the history of any 
new technology,” he says. “I heard this 
when viscoelastics were introduced 

in the 1970s. It was said that really 
good surgeons wouldn’t need it and 
lower-volume surgeons wouldn’t have 
the fi nancial means to afford it. That 
turned out to be a total joke. Today, 
everyone uses viscoelastics. 

“If femtosecond laser cataract 
proves to be a superior technology, 
everyone will embrace it,” he contin-
ues. “With more advanced-technol-
ogy intraocular lenses appearing and 
likely to become the standard in the 
United States over the long term, any 
technology that allows the surgeon to 
get a more predictable result and have 
more confi dence in his outcomes will 
be adopted by nearly everyone. Yes, 
it will take time to fi gure out how ev-
eryone will gain access to it, given the 
cost. But there will clearly be oppor-
tunities as more competing machines 
appear and become more affordable. 

“Right now we’re just at the very 
beginning of the trip,” he adds. “There 
are a lot of details that will need to be 
worked out. Not just cost, but effi-
ciency, who does it, where it’s done 
and how to do it best. That’s what 
happened with multifocal lenses. I 
started working with multifocals in 
the 1980s, and they’re totally different 
now. Likewise, when I started phaco it 
was a completely different procedure. 
Now it’s done through a tiny incision 
with incredibly advanced technology 
that gives the surgeon amazing con-
trol. It’s not even the same operation. 

“That’s what’s going to happen with 
femtosecond laser cataract,” he con-
cludes. “This is just the very begin-
ning of an evolution that I hope makes 
everyone a better surgeon, makes out-
comes more predictable and allows 
patients to have better results.”  

Drs. Mackool and McCulley are 
consultants for Alcon/LenSx. Dr. 
Osher is a consultant for several 
of the companies who manufacture 
femtosecond lasers but has no fi-
nancial interest in any of the prod-
ucts mentioned.
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As  every ophthalmologist 
knows, femtosecond laser cat-
aract surgery is being heavily 

promoted as the “next big thing.” But 
the lack of data showing significant 
improvement in outcomes, and the 
half-million-dollar price tag—in a 
down economy—have caused most 
surgeons to balk. At the same time, 
many have complained privately that 
the rosy picture of this technology 
being painted in the media and on 
podiums may be unrealistic. 

In this article, concerned parties 
offer a look at some of the potential 
downsides practices face if they invest 
in this technology, and question some 
of the assumptions the pro-femtosec-
ond laser camp has put forward.

Investing in a Down Economy?

“At the advent of any new technol-
ogy, to one degree or another there’s 
an immediate chorus of naysayers 
and doubting Thomases, and a coun-
tervailing chorus of, ‘This is the real 
deal, the next big thing,’ ” says John 
Pinto, president of ophthalmic prac-
tice management consulting fi rm J. 
Pinto & Assoc. “A tug of war ensues 
between those two cohorts, and one 
side or the other always wins. 

“In some cases the benefi ts of the 
new option are pretty obvious to most 

rank-and-fi le ophthalmologists from 
the outset,” he continues. “That’s 
what happened when the transition 
from planned extracaps to phaco-
emulsification was occurring; there 
was a rapidly swelling group of doc-
tors who concluded that phaco might 
be a whole lot better for their patients 
and practices. As a result, the diffu-
sion of that technology into the pro-
fession was fast; today it’s essentially 
100 percent. Other good ideas have 
taken hold much more slowly, but 
still ultimately became the standard 
of care.”

Mr. Pinto says that in the present 
environment, as both an ophthalmic 
economist and a lay person who fol-
lows this industry closely, he has a 
hard time understanding how femto-
second laser cataract surgery is going 
to become the standard of care fi ve 
years down the line. “The smartest 
ophthalmologists I know are telling 
me that they don’t think there’s going 
to be a material patient benefi t from 
this, or if there is, the benefi t will be 
negligible,” he says. “Meanwhile, the 
economics of this are overwhelming.”

Specifi c economy-related questions 
surgeons are asking include:

•  How can we be sure we’ll re-
coup the investment? Some LASIK 
surgeons who chose to purchase a 
femtosecond laser for LASIK have 

Many surgeons 

and observeers 

are skeptical of 

the value of this 

investment.

Christopher Kent, Senior Editor

Femto Cataract: Do 
We Really Need This?
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had a tough time recouping their in-
vestment because of the economy. 
“Years ago many LASIK surgeons 
were convinced that if they didn’t 
purchase a femtosecond laser to do 
LASIK they’d be out of business,” 
notes Stephen Pascucci, MD, FACS, 
founder of Eye Consultants of Bo-
nita Springs, in Florida. “In fact, many 
who never jumped on board are still 
in business, and quite possibly enjoy-
ing better surgical volume and mar-
gins because they had better price 
fl exibility when the economy tanked.”

“I think we still don’t know from ei-
ther an economic or clinical perspec-
tive whether this is the next big thing 
or a bridge too far,” says Mr. Pinto. 
“The situation might have been very 
different if this was 15 or 20 years ago 
and the economics of ophthalmology 
were a bit more robust. Back then, 
even if there was a sense that the new 
option was only slightly better for the 
patient and economically neutral or 
even negative, surgeons might have 
said, ‘Maybe it’s something we should 
get into.’ Today, ophthalmologists are 
not only being pressured by the mac-
roeconomy in the United States—
which is fi nally starting to show a little 
bit of freshness—but by the inevitable 
scissoring that’s going to occur on the 
Medicare side of things. Ten or 15 
years ago, there was a sense that in-
vesting half a million dollars was roll-
ing the dice on one year’s salary. To-
day, it might mean rolling the dice on 
18 months’ salary. The risk-to-reward 
ratio is not very favorable.”

•  Will we be able to bill insur-
ance for this? “Presently, it seems 
that the legal justification to allow 
doctors to charge patients for use of 
this technology is astigmatism cor-
rection,” notes Dr. Pascucci. “We al-
ready have monofocal toric IOLs. 
What happens after we get multifocal 
toric IOLs? What’s the justification 
then? At the end of the day I think the 
best thing would be for the Centers 
for Medicaid & Medicare Services to 

allow balanced-billing of patients for 
use of the femtosecond laser system 
as a doctor sees fit, and let market 
forces control the costs.”

•  Will the cost restrict patient ac-
cess? “The way this technology is be-
ing sold and marketed, it’s only going 
to be useable for the patients who can 
fi nancially afford it,” says T. Hunter 
Newsom, MD, founder of Newsom 
Eye Center in Tampa Bay, Fla. “That 
puts us doctors in a tough spot be-
cause there are definitely patients 
who cannot afford this technology 
but would benefi t tremendously from 
it. And it’s not realistic to expect the 
surgeon to pay the $1,000 to use it. 
Considerations like this have made it 
tough for us doctors in the audience 
to swallow what we hear from paid 
consultants on the podium.”

Dr. Newsom says he doesn’t mean 
to bash the technology. “I just think it’s 
unfortunate the way this is being mar-
keted and sold,” he says. “It should be 
sold as a $100,000 to $200,000 laser 
with no click fees, allowing us to have 
unrestricted access to this technology. 
Then we could use it on any patient 
that could benefi t from it.”

Is the Technology Really Better?

Although there is reason to think 
that femtosecond laser cataract sur-
gery may improve outcomes—at least 
a little bit—peer-reviewed, published 
evidence is still lacking. “I’m all for 
better outcomes because of better 

technology,” says Dr. Pascucci. “But 
so far I haven’t seen one scientifi c, 
peer-reviewed article that demon-
strates clear, statistically signifi cant 
better visual outcomes, such as bet-
ter uncorrected visual acuity, with 
the use of the femtosecond laser for 
cataract surgery.”

Mr. Pinto agrees that claims of su-
periority wouldn’t have much basis 
today. “I spoke to several thought 
leaders at a recent meeting,” he notes. 
“Basically, they said fl at out, ‘There is 
no published, refereed document in 
the world that reports that this favor-
ably changes the outcome of cataract 
surgery. The patient will not be func-
tionally seeing better as a result of us-
ing this tool.’ Without that evidence, 
companies are asking surgeons to 
spend a half million dollars to replace 
a $1.60 capsulorhexis needle.”

Even if femtosecond cataract sur-
gery does improve outcomes, will the 
improvement be worth the cost, and 
will the people who need improve-
ment the most be able to afford it? 
“Using the laser may improve results 
by 1 or 2  percent, but you’re going 
to be spending a half million dollars 
and slowing yourself down to get a 
very small improvement,” notes Dr. 
Newsom. “And unfortunately, I sus-
pect the surgeons who can afford to 
purchase one of these new systems 
are the high-volume surgeons, the 
most-experienced surgeons, who al-
ready do a great job with all the parts 
of cataract surgery. The surgeons that 
could really benefit from this laser 
are your beginning surgeons and your 
less-experienced surgeons. It would 
give them perfect incisions and capsu-
lotomies and make the surgery easier. 
The problem is, it’s priced so high that 
those surgeons won’t have enough 
volume to be able to afford a laser 
like this.”

Dr. Newsom believes this could 
change as residents in training be-
come comfortable with performing 
laser cataract surgery in upcoming 

Many surgeons are concerned about the 
consequences of making such a large 
fi nancial investment in a tough economy.
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years. “When residents start 
training on the laser system, 
they’ll be doing fewer manual 
cases, and that will lower their 
comfort level with manual sur-
gery,” he says. “I seldom do 
scleral tunnels any more, so my 
comfort level with that proce-
dure is quite low. I expect the 
same thing will happen once res-
idents are using the laser system. 
If they don’t feel comfortable 
doing manual surgery, demand 
for the laser system will probably 
increase dramatically.”

A Marketing Advantage?

One point that is often made in fa-
vor of adopting this technology for 
cataract surgery is that bladeless cata-
ract surgery will draw patients in and 
leave femto-less competitors in the 
dust. Mr. Pinto, however, is skeptical 
of the marketing value of femtosec-
ond cataract surgery, both because 
of the cost and because it may not be 
the overpowering marketing tool that 
some believe it will be.

“Minimizing and then eliminating 
the use of a blade did have a signif-
icant marketing benefit during the 
switch from RK to LASIK,” notes Mr. 
Pinto. “However, profound clinical, 
outcome and economic benefi ts also 
attended that transition; it wasn’t just 
a marketing point. Given the current 
economic situation, it’s questionable 
whether the same arguments apply. 
If we were talking about a $5,000 or 
$50,000 device, I think that the ar-
gument of marketing benefi t would 
hold a lot of water, even if it were 
producing results equivalent to those 
of manual surgery. But when you’re 
talking about a $500,000 tool, it’s hard 
to argue for it on the grounds of el-
egance, patient confi dence or market-
ing alone.

“Furthermore, it may not be an un-
beatable marketing tool,” he contin-
ues. “I’ve spent billions of dollars of 

other people’s money proving what 
works and doesn’t work in the mar-
keting/communications arena for the 
typical ophthalmology practice. Sup-
pose we were going to have a shootout 
at the OK Corral between two oth-
erwise equivalent cataract practices 
with the same marketing budget. One 
was going to use as their chief sales 
position: ‘Come to us, we’ve got the 
femtosecond laser.’ If I was marketing 
the other practice, and I had an open 
hand to use whatever other marketing 
points I chose, including the tenure of 
the practice in the market, the quality 
of the physician and other features 
and benefi ts of the practice, I think I’d 
win hands down every time. In fact, 
I’ve seen this over and over again with 
each new iteration of LASIK tech-
nology and cataract technology. The 
advertising-oriented practices that 
focus their marketing on the unique 
selling points of the new technology 
fare worse than the practices that stick 
with bread and butter appeals.

“Again, if this were a $5,000 or 
$50,000 tool, I’d encourage most cli-
ents to get it, even if the only benefi t 
was marketing,” he says. “But it’s hard 
to build a case for it at the current 
price. The proof of that is that these 
devices aren’t getting placed. I re-
cently spoke to a senior executive of 
one of the major companies active 
in Canada. I asked him, ‘What’s the 
buzz surrounding femtosecond laser 

cataract?’ He told me there was 
plenty of buzz, but no one was 
purchasing the units. I’m sure it’s 
very frustrating for the executives 
of the companies to figure out 
how to position this in the current 
environment.”

Some have noted that the fem-
tosecond laser has done well in 
the LASIK arena, where it may 
become the dominant method for 
making LASIK flaps. However, 

Mr. Pinto doesn’t see this as a good 
parallel to the use of the laser for 
cataract surgery. “LASIK is a mar-

keting-dependent procedure, unlike 
cataract surgery,” he notes. “The vast 
majority of cataract cases being done 
are not patient self-referrals. Most of 
them are referrals from other doc-
tors, or you’re operating on patients 
who were already in your practice; the 
time has just come for the cataract to 
come out. The amount of marketing 
communication dollars being spent 
in the cataract arena is much lower 
than what’s being spent in LASIK. 
The bottom line is, buying an expen-
sive tool to potentiate the marketing 
oomph of your LASIK practice is a 
much stronger argument than buying 
it to market your cataract practice.”

Other Ways to Go Bladeless

Even if it turns out that bladeless 
cataract surgery is a selling point, sur-
geons who have already invested in a 
LASIK laser may be able to make the 
same claim, thanks to a new device 
invented by Dr. Newsom. Dr. New-
som’s device is a small, inexpensive 
metallic disc that fi ts into the bottom 
of the Intralase interface cone. When 
the Intralase is set to create a circular 
incision for keratoplasty, the new de-
vice prevents the laser from making 
most of the incision, only allowing it 
to be made in the desired section of 
the cornea, thus creating the cataract 
incision. The laser can also make ar-
cuate incisions to treat astigmatism 

A laser-cut anterior capsulotomy, with gas bubbles 
generated during nuclear fragmentation. 
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using this approach, although it can-
not perform a capsulorhexis or soften 
the nucleus. Nevertheless, it does 
eliminate the need for a blade during 
cataract removal.

Rhein Medical is working with 
Dr. Newsom to produce the device, 
which may be available for purchase 
in time for the 2012 American Society 
of Cataract and Refractive Surgery 
meeting in April. He’s begun conduct-
ing training courses at his offi ce and 
will be offering courses at the major 
ophthalmology meetings as well. (Al-
though the laser is approved for mak-
ing lamellar cuts into the cornea, the 
disc is not approved by the Food and 
Drug Administration, so its use for 
this purpose is off-label.)

Dr. Newsom isn’t worried about 
the fact that this approach doesn’t 
allow him to create the capsulorhexis 
or soften the nucleus. “I think this 
approach makes a better cataract 
incision and LRI than we can make 
manually,” he says. “And patients do 
respond when they hear that the pro-
cedure is bladeless. This approach 
allows a surgeon who already owns 
a LASIK laser to offer that benefit 
without the economic risk.”

Dr. Newsom adds  that his invention 
will eventually be outmoded. “AMO 
can simply change the software in 
its laser and make my disc obsolete,” 
he points out. “That will eventually 
happen, but the company will have to 
get a 510K approval from the FDA, 
which can take a couple of years to 
do. In the meantime, this inexpensive 
device should allow many surgeons to 
use their existing LASIK lasers to do 
bladeless cataract surgery.”

Will It Undermine Effi ciency? 

Although some surgeons who have 
used a laser cataract system for six to 
12 months report that their patient 
throughput has returned to roughly 
the same level as when they performed 
manual cataract surgery, prospective 

purchasers remain concerned. Dr. 
Newsom says his experience using the 
Intralase to create the incisions hasn’t 
relieved those concerns at all. “When 
doing manual surgery I usually walk 
into the OR and leave the OR within 
a six- to nine-minute window, whether 
I’m doing a premium IOL or not,” 
says Dr. Newsom. “The fastest I’ve 
been able to accomplish cataract sur-
gery using the Intralase to make the 
incisions is 16 minutes.”

Dr. Newsom adds that his protocol 
using the Intralase should be even 
faster than that of someone using a 
dedicated machine, because he has 
his laser in the OR rather than in a 
separate room. “However, we have 
to seat the patients, line them up, 
make them comfortable, hook them 
up, spend 90 seconds doing the laser 
and unhook them from the laser,” he 
points out. “We move the stretcher 
three feet over, put a drape on the 
patient and do the cataract surgery. 
In most cases this requires 20 to 22 
minutes. We do about three cases per 
hour using the femtosecond laser to 
make the incisions, where we typi-
cally do about eight cases per hour 
with standard manual phaco. If we 
had the laser in a separate room, it 
would mean even more moving of the 
patient. Based on my experience, I 
can do 30 to 40 manual cataract sur-
geries in a day, but it would take me 
two or three surgical days to do the 
same number if I made all incisions 
using the laser. That’s certainly not an 
economic benefi t.

“Of course, there’s no doubt that 
over time, as more people perform 
laser cataract, it will become more 
effi cient,” he adds. “We’ve seen that 
using our protocol. Our fi rst few cases 
took us 30 minutes apiece; now our 
best time is 16 minutes. It’s getting 
better, but it’s still a long way from 
saving us time.”

Nevertheless, Dr. Newsom says the 
fact that the surgery is bladeless does 
attract patients, which is a signifi cant 

benefi t. “Even though it’s slower and 
not as effi cient—at least so far—pa-
tients don’t like thinking about a blade 
touching their eye,” he says. “This la-
ser defi nitely will be driven by patient 
demand more than by the doctors.”

The Next Big Thing?

“After 33 years in this industry, I 
haven’t seen anything like this level 
of enthusiasm for a new technology 
that seems very limited in terms of 
potential science, clinical or business 
benefi ts,” says Mr. Pinto. “I see plenty 
of reason to doubt that this will be the 
next big thing. At the same time, I 
know there are lots of thoughtful peo-
ple who have a contrary opinion, and 
I’ll be the fi rst to admit that I could be 
180 degrees wrong. Ten years from 
now, it may seem as primitive to do a 
manual capsulorhexis as it would be to 
do a planned extracap today.

“I think the jury is not only out of 
the courtroom, but out of the build-
ing,” he concludes. “It’s going to take 
years before we have the answer. If 
the fi rst units placed in the risk-taking 
fi rst-adopter practices work clinically, 
it should be obvious. And it should 
only take a few years to see whether 
the business model works out with 
the present generation of devices and 
current price points. If it does, people 
will say, ‘Now we’ve got 10 empiric 
examples of this really being a suc-
cess. I’m going to get into it too. Let’s 
mortgage the house!’ But I don’t think 
the answer will appear too quickly. I 
suspect that two years from now we’ll 
still be scratching our heads and say-
ing, ‘This still doesn’t seem to work in 
terms of the value gained for the cost 
expended.’ One way or the other, time 
will tell.”  

Dr. Pascucci and Mr. Pinto have no 
fi nancial ties to any company or de-
vice discussed. Dr. Newsom developed 
his disc with Rhein but will not re-
ceive royalties from its eventual sale.
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Every cataract surgeon recog-
nizes that, like death and taxes, 
the occurrence of a retained 

nuclear chip is an unwelcome but es-
sentially inevitable outcome at some 
point in time. Although this complica-
tion is not new, its incidence may be 
on the rise, according to some who 
speculate that the increase may be 
related to newer phacoemulsifi cation 
settings that cause more turbulence 
within the anterior chamber. Thomas 
M. Harvey, MD, of Chippewa Val-
ley Eye Clinic in Eau Claire, Wis., 
points out that, “The advent of newer 
phacoemulsification machines with 
settings that use a different trajec-
tory of the phaco needle, such as a 
torsional or transitional movement, 
may be related to an increased in-
cidence of retained nuclear chips.” 
He is quick to add that the literature 
does not support this association, and 
stresses that while there may be more 
anecdotal discourse on the topic, the 
incidence is still generally reported at 
one to two instances per 1,000 cases.

A retained nuclear chip typically 
presents asymptomatically one day 
postoperatively or at some point dur-
ing the fi rst month, possibly with signs 
such as corneal edema and elevated 
intraocular pressure, according to Dr. 
Harvey. “Therein lies the clinician’s 
dilemma,” says Dr. Harvey, “Should I 

observe this and perhaps treat it with 
topical steroidal eye drops—which 
has its own set of problems; should 
I blast it with a laser so that it can 
break it into smaller pieces that can 
be absorbed quickly through the eye’s 
natural digestive properties—an un-
common and unpopular choice; or 
should I schedule a second trip to 
the operating room to remove the 
fragment—which is something we all 
want to avoid at all cost?”

Prevalence

Not everyone supports the theory 
that newer phaco settings equate to a 
greater potential for retained nuclear 
fragments. Sherman W. Reeves, MD, 
MPH, of Minnesota Eye Consultants 
in Minneapolis, says he doesn’t think 
there is any connection. “Torsional 
phaco motions are basically micro-
scopic. I don’t think this movement 
can be blamed for slinging lens 
fragments in different directions,” 
he says. Simply put, he points out, 
“Sometimes you miss a little chip, and 
it stays in the eye. It’s usually a nuclear 
fragment as opposed to a cortical frag-
ment because cortical fragments have 
a tendency to dissolve much more 
quickly, whereas a nuclear fragment 
will stay around much longer and can 
cause infl ammation in the eye if it is 

Is more effi cient 

phaco a risk 

factor for 

nuclear fragment 

retention? 

Rochelle Nataloni, Contributing Editor
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left behind.” 
On the other hand, David A. Gold-

man, MD, of Bascom Palmer Eye In-
stitute, in Miami, believes there is a 
direct connection. “I have heard plenty 
of anecdotal observations from fellow 
surgeons supporting this, and we are in 
agreement that when you get retained 
nuclear material specifi cally under the 
incision it is related to the newer phaco 
settings,” says Dr. Goldman. “When 
we only had the traditional longitudi-
nal phacoemulsifi cation, I never saw 
sub-incisional retained fragments.” He 
points out that, “Even now, although I 
only have a small number of patients 
with retained lens fragments, when I 
perform the maneuver where I inject 
saline on the incision, there are defi -
nitely a handful of cases every couple 
weeks where there’s a little chip that 
comes fl ying out. I’m pretty convinced 
that it’s related to the phacoemulsifi ca-
tion settings.”

The risk of increased frequency 
makes this complication more sig-
nificant than ever according to Dr. 
Goldman. “I think it is more impor-
tant than it used to be, because we’re 
seeing it more frequently,” he says. 
This, he suggests, is actually due to a 
combination of factors. “One factor is 
the new phacoemulsifi cation settings 
we’re using, whether it’s torsional or 
transverse or the other phacodynamic 
changes that we are relying on, that 
cause a little more turbulence within 
the anterior chamber,” he says. “The 
pieces are being broken up so quickly, 
oftentimes a little piece gets sling-
shoted around the eye, and typically 
because of the way fluid is coming 
out of the port, the fragment will get 
trapped right under the phaco tip; 
and because of some wound edema at 
the time of surgery, it is missed until 
postoperative day one when the pa-
tient is sitting upright and the chip has 
fl oated down into the inferior angle.”

Another reason that more retained 
nuclear chips are being seen, accord-
ing to Dr. Goldman: the increase in 

intra-operative fl oppy iris syndrome 
due to the aging of the patient popula-
tion and their use of Flomax (tamsulo-
sin hydrochloride) and its derivatives. 
“Although we have effective ways to 
treat it, every once in a while when 
we’re caught off-guard with a case of 
IFIS, the surgery can get a little more 
tricky and in trying to avoid grabbing 
the iris, we may miss a little piece of 
nuclear material,” he says. “Now that 
we know more about the nature of 
IFIS we are better prepared for it, 
but I think there are still times when 
we get caught by surprise.” This is es-
pecially true with female patients, he 
points out, because the use of Flomax 
is typically associated with males, but 
it is now increasingly being prescribed 
across the sexes to treat kidney stones 
because it dilates the ureter muscles. 
“It doesn’t necessarily take a high dose 
of this medication for an effect on the 
iris tissues to be seen,” Dr. Goldman 
points out.

Risk 

Regardless of the cause, Dr. Har-
vey points out that prevention and 
management of retained nuclear 
chips start with being aware of the 
confi rmed risk factors for this com-

plication. The four most common 
risk factors for a retained chip are 
use of a highly retentive viscoelastic; 
a patient-centered problem such as 
arcus senilis; iris color; and use of an 
iris hook. “Using highly retentive and 
space-forming viscoelastic is among 
the leading cause of experiencing 
retained nuclear chips because the 
fragment will stick to it and can re-
main lodged,” says Dr. Harvey. Other 
less-viscous viscoelastics can also be 
high risk, he points out, if they are not 
removed entirely from the eye at the 
end of the case. Peripheral cholester-
ol accumulation, as seen in arcus seni-
lis, is a risk factor for retained nuclear 
chips, he explains, because chunks of 
nuclear material can go into the angle 
and become “essentially invisible to 
the surgeon because of the opacifi ca-
tion from the arcus.” Iris color is a 
risk factor because in some patients 
the iris color is almost the same—if 
not identical—to that of the cataract. 
“So a piece of nuclear material can 
sit in the angle and be invisible to 
the surgeon,” he explains. Finally, iris 
hooks pose a slight increase in risk, 
according to Dr. Harvey. “When we 
use an iris hook it is not infrequent to 
have the iris bent forward a bit where 
the hook is holding the pupil, and that 
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will introduce a potential space which 
widens the ciliary sulcus and makes 
space available for a chip to fall be-
hind,” he says.

Prevention

Dr. Harvey’s strategy to prevent re-
tention of nuclear fragments begins 
with being on the watch for errant 
lenticular material and continues with 
thorough irrigation of every incision 
to make sure that no piece has found 
its way into the lumen of the side port. 
“During phaco, when there is an in-
strument in the side port, it is not 
uncommon for a chip to migrate to 
where the second instrument is,” he 
says. “If it’s not identifi ed, it’s a prime 
candidate for a residual chip that may 
require intervention or management 
changes down the road.” 

Another way to avoid this trouble-

some complication, he says, is to keep 
in mind that highly retentive OVDs 
are not necessary in cases where the 
cataract is not very fi rm and the cor-
neal endothelium is not challenged. 
“In cases like this, it’s better to use a 
less retentive viscoelastic so that any 
pieces that are small and hidden can 
actually be easily removed and are less 
prone to sticking in the residual visco 
that is inside the eye,” he explains.

Dr. Goldman likes to inject either 
Miochol (acetylcholine) or balanced 
saline solution in the direction of the 
keratome incision and follow up with 
hydration of the paracentesis wound 
to avoid the possibility of a retained 
nuclear chip. “If there is a chip, that’s 
usually where the chip has become 
lodged, and just by irrigating a bit 
I usually see the chip become re-
leased,” he explains.

Dr. Reeves, too, relies on thorough 

irrigation to minimize the likelihood 
of a retained nuclear chip, but also 
notes the importance of examining 
the iris for lumps. “In the fl akier lens-
es that I think may be at higher risk 
for these fragments, I use BSS on a 
cannula at the end to irrigate under 
the iris to try to fl ush out any retained 
fragments that may be hiding under 
the iris,” he says. “I also look at the iris 
carefully to make sure that I don’t see 
any lumps, because a lumpy section 
of the iris suggests that there may be a 
retained fragment there.” 

Management

Dr. Reeves points out that while 
retained nuclear fragments occur in-
frequently, they are common enough 
that surgeons should be on high alert 
for them in each case. “Appropriate 
management of a retained fragment 
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typically leads to a great surgical out-
come,” says Dr. Reeves. The indication 
to do something, says Dr. Harvey, is if 
the chip is of a size that would make 
it likely to create a problem, if there 
is any swelling of the cornea in the 
angle or if the IOP is elevated. “Often 
times, the chip that’s left behind will 
start to have a delayed immunologic 
response that will make the trabecu-
lar meshwork less effi cient, so the eye 
pressure goes up. It’s not uncommon 
for those that have been in place or 
hidden in the angle for several weeks 
to lead to signifi cant corneal edema, 
which is a direct immunologic result 
of the fragment being in that position 
against the endothelium.”

Dr. Harvey suggests that if the frag-
ment is large and against the endothe-
lium or the cornea it is likely to even-
tually cause a problem and should 
be removed; if it is small and not too 

dense and looks more epinuclear as 
opposed to nuclear, then observation 
might be a viable management op-
tion. “It is probably much easier for a 
chip in the angle to be removed in the 
OR with either irrigation/aspiration 
and a second instrument to mash it 
into the port or to use a microincision 
phaco needle to capture the chunk 
with no chafi ng,” he says. “Sometimes 
when you smash these pieces into the 
I/A port they break off another small-
er piece. This can be avoided with use 
of a microincision phaco handpiece.” 

In the case of retained nuclear ma-
terial in a very myopic eye that has a 
deep anterior chamber, Dr. Goldman 
points out that sometimes it’s rather 
far from the endothelium, and it can 
be watched to see if it dissolves on 
its own with steroid therapy. How-
ever, in a shallow hyperopic eye where 
the chip is in close proximity to the 

endothelium, and in any other case 
where it is causing signifi cant edema, 
he thinks the best option is to take the 
patient back to the OR and remove it.

The only exception, he says, is if 
nuclear material is trapped behind 
the optic, which he points out hap-
pens quite rarely. “If it is a small chip, 
I would consider using a Nd:YAG la-
ser on the entire posterior capsule 
to move the nuclear material into 
the posterior chamber. If it is a small 
piece of nuclear material in the poste-
rior chamber it can be observed and 
will probably dissolve on its own.”

Dr. Harvey says there are instances 
when a retained nuclear chip can be 
observed, with an effective outcome. 
“Occasionally, if it is not very hard and 
the patient is doing well on eye drops, 
it can be observed with a prolonged 
eye drop regimen and anti-infl amma-
tories,” he says.  
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The eye is a promising area for gene therapy, and many retinal 
disorders considered incurable may one day be targeted.

Gene Therapy for
Retinal Disease

It has been estimated that one in 
150 people in the United States have 

severe visual impairment due to a reti-
nal condition, ranging from extremely 
rare “orphan” hereditary retinal de-
generative diseases to diabetic reti-
nopathy. Individuals diagnosed with 
retinitis pigmentosa or Leber’s con-
gential amaurosis have a poor visual 
prognosis and potential treatments are 
limited. For decades scientists and 
ophthalmologists have sought ways 
to stop the progression of these dis-
eases though, until recently, without 
success. In the past fi ve years, gene 
therapy has emerged in ophthalmol-
ogy as a new approach in the treat-
ment of many retinal disorders that 
are considered incurable.

A Setback, Then Progress

In the 1990s, gene therapy was a 
promising, novel approach to treat hu-
man disease by infecting a patient’s 
cells, typically with a viral vector con-
taining a gene that encodes a therapeu-
tic protein (See Figure 1). However, 
after the death in 1999 of a patient 
treated for ornithine transcarbamy-
lase deficiency and continued issues 

with immunogenicity, carcinogenicity, 
vector manufacturing and small pa-
tient populations, many physicians and 
scientists lost hope for gene therapy.1

Learning from these initial setbacks, 
investigators narrowed their targets to 
rare monogenic disorders and focused 
on conditions localized to defined 
anatomic areas, such as the eye and 
the brain. Most recently, intravenous 
delivery of an adenovirus-associated 
virus (AAV) vector expressing hu-
man factor IX has resulted in factor 
IX transgene expression at suffi cient 
levels to improve the bleeding phe-
notype in six individuals affected with 
hemophilia B; the treatment also was 
safe.2 This work has helped to reignite 
the promise of gene therapy for sys-
temic human disease. 

The eye, in particular, is an attractive 
target for gene therapy for several rea-
sons. The eye is one of the few immu-
nologically privileged sites in the body, 
so the gene vectors used are unlikely 
to cause a systemic immune response. 
Given the defi ned volume of the eye, 
small amounts of viral vectors may be 
all that are necessary to achieve thera-
peutic effects—likely to be a positive 
for reducing the risk of toxicity and in-

creasing the likelihood of being able to 
manufacture quantities of vector suf-
fi cient to treat the retina. The eye also 
allows for localized treatment without 
intravenous delivery, thus decreasing 
the chance of systemic absorption and 
toxicity. Finally, the effects of localized 
ocular treatments can be easily ob-
served and monitored for effi cacy and 
safety, something that cannot be read-
ily done with systemic conditions. With 
these advantages in using the eye as a 
target for gene therapy, and the contin-
ued understanding of gene mutations 
and their role in retinal diseases, inves-
tigators are actively determining the 
potential for gene therapy in different 
conditions (See Table 1). 

Historically, gene therapy has been 
considered a treatment modality used 
for monogenetic heredodegenera-
tive diseases. For instance, investiga-
tors are using gene therapy to target 
mutations in the RHO gene to halt 
the progression of retinitis pigmen-
tosa and the MY07A gene in Usher’s 
syndrome.3,4 Animal models suggest 
that gene therapy can be used to treat 
diseases such as achromatopsia, Star-
gardt’s disease and X-linked retinos-
chisis.5,6 There may even be a role 
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for gene therapy in multifactorial de-
generative diseases of the retina, like 
diabetic retinopathy and age-related 
macular degeneration.7-9

To date, 12 early, Phase I clinical tri-
als using gene therapy have been initi-
ated for various retinal diseases such 
as exudative AMD, choroideremia, 
autosomal recessive RP and Star-
gardt’s disease (See Table 1).6 Leber’s 
congenital amaurosis (RPE65 muta-
tion) is currently in advanced devel-
opment with patients being evalu-
ated in a Phase III clinical trial.10

All but one of these clinical studies 
uses an adeno-associated viral vector. 
Adeno-associated viruses are non-
pathogenic, small viruses with one 
single strand of DNA from the par-
vovirus family. AAV vectors have a 
low risk of insertional mutagenesis, 
especially for the post-mitotic tis-
sue such as the retina. These viruses 
have been shown to insert genetic 
material into specifi c sites with a high 
rate of reproducibility, and human 
studies have found AAV to persist 
in humans for more than three and 
a half years.11 AAV-vector-mediated 
gene delivery has been safely used in 
more than 20 clinical trials for diseas-
es such as Parkinson’s disease, cystic 
fi brosis and hemophilia.2,12,13

RPE65 is the retinal pigment 
epithelium-specifi c 65 kDA protein 

that is involved in the conversion 
of all-trans retinol to 11-cis retinal 
during phototransduction and has 
been implicated as a genetic defect 
in LCA. Jean Bennett, MD, PhD, 
and her colleagues at the University 
of Pennsylvania first reported suc-
cess of gene therapy in the treatment 
of Leber’s congenital amaurosis in 
2008. They studied the use of a sub-
retinal injection of adeno-associated 
virus 2 (AAV2) carrying RPE65, de-
livered during a pars plana vitrec-
tomy. Three- year results from this 
clinical trial are promising and dem-
onstrate persistent, improved visual 
function determined by psychophysi-
cal testing. There were no systemic 
safety concerns, and the ocular ad-
verse events that did occur were re-
lated to the surgical procedure.14-17

Recently, there have been tremen-
dous advances in our understanding of 
the etiology of AMD in an effort to tar-
get treatment to the underlying cause 
of the disease. Many investigators pos-
tulated that the disease is a result of 
accumulative damage from infl amma-
tion, toxic by-products and oxidative 
damage that lead to destruction of the 
choroid, RPE and retina. Investigators 
have been evaluating a variety of ways 
to treat AMD, ranging from neuro-
protection to preserve photoreceptors 
and the RPE to suppression of the 

inflammatory cycle via complement 
inhibitors, glucocorticoids and immu-
nosuppressive agents.18-22

Enter Biologics

One major breakthrough occurred 
in 2006, when ranibizumab (Genen-
tech), a monoclonal antibody fragment 
that binds and inhibits vascular endo-
thelial growth factor A, was approved 
by the FDA for the treatment of ex-
udative AMD.23 Currently, the only 
way to successfully treat neovascular 
AMD requires frequent injections of 
a biopharmaceutical, such as ranibiz-
umab, pegaptanib (Genentech) or af-
libercept (Regeneron), that require 
patients to undergo the risk of multiple 
invasive procedures and the signifi-
cant economic burden relating to the 
need for frequent treatments. Since 
the approval of ranibizumab, scientists 
have been working on prolonging the 
effects of biologics for treating retinal 
conditions. Local gene transfer offers 
the possibility of targeted, sustained 
delivery of biologics to the retina.

One of the fi rst clinical trials inves-
tigating gene therapy for the treat-
ment of exudative AMD was done by 
Peter Campochiaro, MD, and asso-
ciates. They treated 28 patients with 
advanced exudative AMD with a single 
intravitreal injection of an adenovi-

Select Clinical Trials of Gene Therapy for Retinal Diseases 

RETINAL DISEASE NAME/VECTOR MECHANISM OF ACTION SPONSOR/INSTITUTION CLINICAL STUDY 
PHASE

AMD (EXUDATIVE) AAV2-SFLT01 EXPRESSES ANTI-VEGF PROTEIN GENZYME/SANOFI PHASE I

CHORIODEMIA rAAV2.REP1 ENCODES Rab-ESCORT PROTEIN 
(REP-1)

IMPERIAL COLLEGE OF 
LONDON

OXFORD UNIV/MOORFIELDS

PHASE I

LEBER’S CONGENITAL
AMAUROSIS

AAV2-hRPE65v2 PRODUCES RPE65 GENE CHILDREN’S HOSPITAL OF 
PHILADELPHIA

PHASE III

RETINITIS PIGMENTOSA (AR) rAAV2-VMD2-
hMERTK

PRODUCES MERTK KING KHALED EYE HOSPITAL PHASE I

STARGARDT’S STARGEN EXPRESSES ABC4 GENE OXFORD BIOSCIENCES/
SANOFI

PHASE I

USHER’S SYNDROME (1B) USHSTAT PRODUCES MYO7A PROTEIN OXFORD BIOMEDICA PHASE I
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ral vector expressing 
human pigment epi-
thelium-derived factor 
(AdPEDF.11). They 
observed antiangiogen-
ic activity resulting in 
the inhibition of lesion 
growth. In 25 percent 
of the patients in the 
study there was mild, 
transient intraocular 
inflammation, thought 
to be secondary to the 
adenovirus vector. In 
the high-dose group 
of patients, there was 
no further growth of 
the neovascular com-
plex after treatment, 
with patients being 
followed for a year.24

This was suggestive 
that antiangiogenic activity could 
be observed for several months af-
ter gene transfer.

Coupling the sustained local effect 
of proteins expressed by gene ther-
apy with the known effects of anti-
VEGF agents, Genzyme developed a 
new AAV gene therapy that expresses 
a modifi ed soluble Flt1 receptor or 
VEGR receptor 1 (VEGFR-1). The 
idea is that expression of the receptor 
will limit the proangiogenic activi-
ties of VEGF after a single intravit-
real injection for a sustained period 
of time. Pre-clinical animal models 
suggest that the gene products of 
AAV2-sFLT01 bind with high affi nity 
to VEGF and inhibit its neovascular 
activity with expression lasting for 
at least 18 months. AAV2-sFLT01 is 
currently involved in a Phase I safety 
clinical trial in advanced exudative 
AMD.25,26 AAV2-sFLT01 is adminis-
tered via an intravitreal injection.

Numerous published studies sug-
gest that genetic polymorphisms in 
the complement cascade are associ-
ated with an increased risk of de-
veloping AMD. Variants in comple-
ment factors H (CFH), 3 (C3), B 

(CFB) and 2 (C2) have been shown 
to be a driving force in the infl amma-
tory component of AMD in various 
populations worldwide.27-32 These ge-
netic association studies provide the 
foundation for the new hypothesis on 
the pathogenesis of AMD. Polymor-
phisms in a complement regulator 
or activator are thought to result in 
overactivation of the complement 
cascade, leading to either: sublytic 
levels of membrane attack complex 
(MAC) on cells, promoting the re-
lease of VEGF and mitogenesis, re-
sulting in exudative AMD; or lytic 
levels of MAC deposited on cells, 
initiating cell lysis, resulting in geo-
graphic atrophy. Elevated levels of 
MAC have been found in choroi-
dal blood vessels and RPE/Bruch’s 
membrane in patients with AMD.33

One example, in preclinical study, 
of an approach for modifying the 
complement system is being done 
at Hemera Bioscience. HMR59 is an 
AAV2 vector that expresses soluble 
CD59. CD59 is a naturally occurring 
protein anchored to plasma mem-
branes that protects cells from com-
plement damage by blocking the for-

mation of membrane 
attack complex. The 
soluble form of CD59, 
sCD59, is not mem-
brane-bound, allowing 
it to freely circulate and 
block MAC formation. 
Pre-clinical testing in 
the laser choroidal neo-
vascularization mouse 
model shows that prior 
intravitreal injection of 
HMR59 inhibits the 
formation of CNV by 
56 percent.34-36

In summary, ocular 
gene therapy appears 
to be a promising new 
approach to the treat-
ment of retinal dis-
eases. There are cur-
rently more than 30 

pre-clinical studies or clinical trials 
investigating the potential benefits 
of gene therapy for retinal condi-
tions. Gene therapy appears to be 
well-tolerated and effective in treat-
ing retinal disorders as evidenced 
by early clinical trials. The localized 
nature of these conditions to the eye, 
the small amounts of viral vector that 
appear to be all that are necessary to 
show treatment effects, and the im-
mune privilege of the eye may prove 
advantageous relative to treating sys-
temic conditions with gene therapy. 
Finally, sustained delivery of biolog-
ics may be attainable with a single 
treatment, something the entire reti-
nal community will embrace, given 
the chronic nature of these targeted 
retinal diseases.  

The authors are at the New Eng-
land Eye Center, Tufts University 
School of Medicine. Dr. Bryant is a 
vitreoretinal fellow; Dr. Duker is a 
professor and chairman of the center; 
and Dr. Reichel is a professor and 
director of the Vitreoretinal Service. 
Drs. Reichel and Duker own equity 
in Hemera Biosciences.

Figure 1. Schematic diagram depicting gene therapy with an adenoviral vec-
tor. A gene encoding a therapeutic protein is inserted into an adenovirus. The 
viral vector then infects the cell and the DNA is expressed that then produces 
the therapeutic protein to reverse the condition.
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Some people seem to go through 
life with the attitude that the 

world is out to get them. But those 
of us with seasonal allergies know this 
to be a fact. While others cheer the 
arrival of birds, flowers and 
all the assorted harbingers of 
spring, allergics prepare for  
another round of battle with 
pollens, armed only with eye 
drops and nasal spray. Just 
what makes pollens such ef-
fi cient vectors of misery? This 
month we will examine the 
nature of pollinosis, a condi-
tion more commonly known 
as hay fever, rhinitis or, in its 
ocular incarnation, seasonal 
allergic conjunctivitis.

A Peek Inside Pollination

Pollens are the male gametes of 
plants, and as such, they are engi-
neered for reproduction.1 It turns out 
that plants have evolved three distinct 
mechanisms for pollen transfer: by in-
sect; animal; or through the air. Pollen 
transfer by air, or anemophily, is pre-
dominant in temperate regions and 
is the mechanism employed by most 

grasses and weeds, and by many tree 
varieties. The dominance of insect 
and animal-based pollination mecha-
nisms in the tropics is one factor in 
the lower prevalence of pollinosis in 

those regions.
The morphology of airborne pol-

lens shows remarkable convergence 
across a wide diversity of species. This 
convergence means that without so-
phisticated protein or DNA analysis, it 
is often impossible to identify pollens 
by plant species. When fully mature, 
most airborne pollens are near spheri-
cal in shape, range from 10 to 30 µm in 
diameter, and typically feature an ar-

rangement of spikes or points distrib-
uted uniformly across their surface. 
The precise function of these spikes 
is the subject of much speculation: 
They may improve aerodynamics (in 

the way the dimples of a golf 
ball create a turbulent layer that 
reduces drag and enable the 
ball to fl y farther) or enhance 
attachment of the pollen grain 
once it reaches its destination. 
Studies of nanoparticle-based 
delivery of drugs suggest that 
airborne pollen morphology 
may increase the capacity of the 
particle to deliver compounds 
coating the exterior surface.2 
While the actual function of 
pollen morphology is probably 
some combination of these or 

other factors, an unintended conse-
quence of their irregular surface is 
that the pollen grains are likely to be 
greater irritants when they reach the 
soft tissue surfaces of their unsuspect-
ing victims. 

An important factor in the preva-
lence of pollinosis is the prodigious 
capacity of many species of plants 
to synthesize and distribute pollens. 
For example, an acre of ryegrass is 
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capable of producing nearly 200 kg 
of pollen in a single bloom.3 Pollen 
production, particularly with tree spe-
cies (such as birch, cedar and oak) is 
synchronized with fl ower production 
and so is optimized to generate bursts 
of pollen release and dispersal.4 As 
with all forms of reproduction, air-
borne pollination is a competition, so 
plants are compelled to produce large 
pollen yields in short time frames in 
order to be successful. Unfortunately, 
allergenic pollen producers appear 
to have organized their assault on 
our immune systems with a well-de-
signed schedule of pollination that 
provides allergen nearly year-round, 
from spring trees to summer grasses 
to fall weeds.

Perhaps the most important as-
pect of pollen biology is that all pol-
lens are decidedly not equal when it 
comes to eliciting allergic signs and 
symptoms, and it is the nature of the 
allergens carried by each pollen that 
determines whether it will elicit an 
allergic response.

Pollens Aren’t Created Equal

Despite the tremendous diversity 
of plant species around the globe, 
there are relatively few that release 
pollens capable of eliciting allergic 
reactions (See Table 1). Of an estimat-
ed 200,000 known species of plants, 
only 50 are listed as airborne allergen 
sources by the International Union 
of Immunological Societies.5 While 
many grass pollens are allergenic, only 
a handful of tree species, including 
birch, alder, cypress and cedar are 
responsible for the majority of pollen-
evoked allergies. Similarly, a few spe-
cies of weeds, including mugwort and, 
of course, ragweed, dominate the fall 
allergy season. When a limited num-
ber of species produce the majority of 
allergenic pollens, it means that atop-
ic individuals can benefi t by a care-
ful consideration of their landscaping 
choices. For example, grasses such as 

St. Augustine (genus Stenotaphrum) 
reproduce primarily by stolons (run-
ners) and so are far less allergenic 
than bermuda or ryegrasses. 

Pollen allergens are soluble glyco-
proteins that may function in the early 
steps of pollination. While the precise 
function of many remains to be deter-
mined, at least some pollens’ allergens 
have enzymatic activity that allows 
them to degrade starches, proteins or 
nucleic acids. Several recent studies 
have demonstrated that pollen contain 
proteases that are capable of degrad-
ing the intercellular structural pro-
teins in ocular epithelial tissue.6 This 
proteolytic activity has been proposed 
as a possible source of enhanced, non-
immunological allergenicity via dis-
ruption of the cell-cell junctions of 
epithelia, facilitating the passage of al-
lergens across tissue barriers. Another 
study examined proteases extracted 
from the pollens of several tree spe-
cies, as well as ragweed.7 The serine 
protease activity extracted from all 
these pollens was similar in both sub-
strate specifi city and specifi c activity. 

These observations suggest that some 
pollen constituents have the capacity 
to elicit pathological effects distinct 
from their action as immunogens. Al-
ternatively, some proteases may also 
evoke immune responses in addition 
to their enzymatic activity.8

Another recent series of studies 
has shed light on causes of increased 
prevalence of allergies, including al-
lergic conjunctivitis. There is growing 
evidence that pollutants can interact 
with pollen allergens; the result is a 
greater antigenicity and increases in 
allergic disease. For example, con-
trolled studies showed that increased 
atmospheric carbon dioxide can cause 
a signifi cant increase in the amount 
of pollen produced by several species 
of grasses.9 Hydrocarbons and other 
components of exhaust can also inter-
act with pollens, acting as adjuvants to 
increase their antigenicity and poten-
tiating the immune responses elicited 
by a given pollen allergen.

For clinicians it’s important to real-
ize that there is considerable cross-
reactivity in immune responses to 

Genus,
example plant

Functional Families
number

identifi ed catabolic profi lins polcalcins lipid transfer

Trees              Betula 
                         birch 7 Bet v2 Bet v3

Bet v4

                     Corylus
                        hazel 9 Cor a2 Cor a8

         Chamaecyparis
      Japanese cypress 2 Cha o1

Cha o2
              Cryptomeria
         Japanese cedar 2 Cry j1

Cry j2
                 Juniperus
        mountain cedar 3 Jun a1

Jun a2
Grasses       Cynodon 
                   bermuda 7 Cyn d12 Cyn d7

                      Lolium 
                           rye 6

                    Phleum
                    timothy 9 Phl p13 Phl p12 Phl p7

Weeds       Ambrosia 
                   ragweed 10 Amb a1

Amb a2
Amb a4
Amb a8

Amb a9
Amb a10 Amb a6

                  Artemisia
                  mugwort 6 Art v6 Art v4 Art v5 Art v3

 Table 1: Examples of Major Types of Pollen Allergens
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some pollen allergens, and this can 
significantly impact both the sever-
ity and duration of the allergy season 
for many patients. A well-document-
ed example of this is seen in Japan, 
where increased incidence of rhinitis 
and allergic conjunctivitis is blamed 
primarily on pollens from two species, 
the Japanese Cedar (Cryptomeria 
japonica) and the Japanese Cypress 
(Chamaecyparis obtusa).10,11 Both C. 
japonica and C. obtusa trees produce 
prodigious amounts of pollen, but just 
as important is the timing of these 
events: C. japonica flowers first, in 
early February to March, while C. 
obtusa blooms from March to late 
April. And where there are flowers 
blooming, there is pollen. To make 
the situation worse, subjects allergic 
to C. japonica pollen typically exhibit 
a cross-reactivity making them sus-
ceptible to C. obtusa as well. Thus, 
the most important factor isn’t the 
specifi c pollen species or the maxi-
mum pollen levels on a particular 
day, but the fact that the suscep-
tible individuals are exposed to high 
levels of pollen over a protracted 
period of time.

Most recent efforts to classify al-
lergens according to antigenicity 
have been developed to address the 
observed cross-reactivity that goes 
beyond the level of related plant spe-
cies. For example, many patients who 
are allergic to fruits such as apples 
and pears also suffer from allergic 
conjunctivitis in response to birch or 
alder pollens. A newer set of aller-
gen families contained within a group 
termed panallergens represent al-
lergens classifi ed according to three-
dimensional molecular structures 
and feature functions that sometimes 
aren’t immediately apparent from iso-
lated analysis.5 Three well-defined 
families include profi lins (cytoskeletal 
binding proteins), polcalcins (calcium 
binding proteins, such as calmodulin 
or cyclophilin) and lipid transfer pro-
teins. Another large, diverse group 

that shares functional traits includes 
allergens with catabolic activity, in-
cluding pectin- and sugar-degrading 
enzymes. Most allergenic plant spe-
cies produce allergens from multiple 
groups (See Table 1), adding to the 
complexity. One value of such clas-
sifi cations will be in future efforts 
to use immunotherapy treatments: 
In theory, it should be possible to 
use the knowledge of these panal-
lergens to produce family-specifi c 
immune therapies.

Keeping Up the Fight 

For those of us who are particularly 
interested in ocular allergy, it’s com-
forting to see that the most recent 
developments in studies of pollen and 
pollen allergens provide further vali-
dation for the conjunctival allergen 
challenge model. The CAC model was 
designed to provide a way to elicit al-
lergic responses that were predictable 
and reproducible so that they could 
be used to develop new therapeu-
tics for allergy treatment and preven-
tion.12 During the screening process 
in a typical CAC study, each subject 
receives a skin test which qualitatively 

identifi es the allergens to which the 
subject is sensitized. One of these al-
lergens is then instilled in the eye, and 
the redness and itching responses are 
quantified. If the response doesn’t 
reach the protocol-defi ned threshold, 
a higher concentration of the same 
allergen is tried. This process is re-
peated until an adequate response is 
achieved, and a different allergen may 
eventually be used if the fi rst doesn’t 
produce the desired response. At the 
end of this allergen titration process, 
each qualified subject has demon-
strated a similar response within a 
pre-defi ned range. The key features 
of the CAC that have been validated 
by subsequent years of studies are 
that the specifi c allergen and allergen 
concentration may differ from sub-
ject to subject, but the mechanism 
of the allergic response is the same 
regardless of the allergen used. As our 
knowledge of pollens and the aller-
gens carried by pollens has advanced, 
we have seen that the nature of the 
immune responses elicited by differ-
ent pollens is the same, as experience 
with the CAC would predict.

The prevalence of allergic disease 
has been on the rise in recent de-
cades, and during this time clinicians 
have also realized that, for a growing 
subpopulation of allergy sufferers, the 
conventional antihistamine-mast cell 
stabilizer medications are insuffi cient 
as treatment. It’s likely that this trend 
results both from increases in the 
amounts of pollen produced and from 
the effects of environmental pollut-
ants discussed above. Despite these 
factors, it seems worth asking if, at 
some level, this trend refl ects a quali-
tative change in allergic responses to 
the same varieties and concentrations 
of allergens. Emerging evidence sug-
gests that this growing population of 
non-responders refl ects an increase in 
prevalence of late-phase allergy.13

Manifestations of late-phase aller-
gic reactions occur approximately six 
to 24 hours after allergen exposure, 

Manifestations of 
late-phase allergic 

reactions occur 
approximately six 
to 24 hours after 

allergen exposure, and 
are characterized by 

prolonged ocular signs 
and symptoms.
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and are characterized by prolonged ocular signs and 
symptoms as well as a greater degree of a cellular aspect 
of the response: preformed mediators of the acute phase 
elicit an infl ux of infl ammatory cells, particularly eosino-
phils, into the conjunctiva. In the eye, the cellular late-
phase reaction may only be present in a subset of patients 
and, when present, is generally asymptomatic, except in 
relatively rare cases.14

As with all ocular diseases, a key approach to develop-
ment of improved therapies for late-phase allergy is to 
design and validate models that accurately refl ect dis-
ease signs and symptoms. For the example of the CAC 
described above, one would simply modify the assay in 
order to elicit some or all of the features of late-phase 
allergy in a particular patient. These modifi ed models 
employ a repeated exposure to titrated amounts of aller-
gen to elicit the infl ammatory reaction characteristic of 
the non-responder population. With the understanding 
that the prevalence of this condition is on the rise, these 
efforts are under way and should lead to new treatments 
in the near future.15,16

Dr. Abelson is a clinical professor of ophthalmology at 
Harvard Medical School and senior clinical scientist at the 
Schepens Eye Research Institute. Drs. McLaughlin and 
Coderre are medical writers at Ora Inc.
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The Art of Managing 
PXF Glaucoma
This type of glaucoma can be tricky to detect, and may require 
careful monitoring to prevent rapid pressure increases. 
By Ike K. Ahmed, MD, FRCSC, Toronto

Pseudoexfoliation glaucoma is
the most common cause of 

secondary open-angle glaucoma in 
the world. There’s a bit of a myth 
that this problem occurs primarily in 
patients of Scandinavian descent, but 
the reality is that we see it in people 
all over the world, including North 
America, which has a very mixed pop-
ulation. In my practice in Toronto, 
30 percent or more of the glaucoma 
that we see is pseudoexfoliation. We 
encounter it in 30 to 40 percent of 
our cataract population as well, which 
is signifi cant because its effect on the 
zonules makes it a potential problem 
during cataract surgery. (Be-
cause we have a tertiary-level 
practice we do tend to deal with 
more complicated cataracts, so 
we probably see more of this 
than some other surgeons do.)

The Problem with PXF 

In pseudoexfoliation disease, 
fi brillar material is produced by 
cells in the anterior segment, 
possibly in response to oxidative 
stress. Tiny clumps of that fi b-
rillar material are released into 

the extracellular space; some of them 
end up deposited on structures inside 
the eye, including the zonules, the 
trabecular meshwork, the pupillary 
margin and the anterior surfaces of 
the lens and capsule. The increased 
intraocular pressure seen in pseudo-
exfoliation glaucoma is presumed 
to be caused by clogging of the tra-
becular meshwork. This may be the 
result of fibrillar deposits, but the 
disease is also accompanied by pig-
ment release from the iris, possibly 
caused by the iris rubbing against the 
deposits on the lens capsule. That 
released pigment may also contribute 

to blocking the trabecular meshwork.
One of the difficulties with pseu-

doexfoliation syndrome is that in 
contrast to open-angle glaucoma, 
where pressures typically rise slowly 
and insidiously, pressures can rise 
dramatically even within a matter of 
months. This is dangerous because 
patients may not be seen for a year, 
and during that year their IOP may 
have gone up 20 mmHg. If the pa-
tient already has glaucoma, an in-
crease that significant could occur 
within six months. For that reason, 
these patients require very frequent 
follow-up. Unfortunately, patients 

themselves are usually not aware 
of the change in pressure, due to 
a lack of symptoms. Notably, 
patients with pseudoexfoliation 
tend to have worse diurnal con-
trol than patients without 
pseu-doexfoliation.

Pseudoexfoliation can cause 
problems beyond glaucoma. 
Within the eye, there’s evidence 
that it can cause endothelial 
problems, such as corneal endo-
thelium dysfunction, leading 
to corneal edema following 
cataract surgery; it can also af-

Fibrillar material deposits on the anterior capsule that
resemble a target are a sign of pseudoexfoliation.
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fect the blood-aqueous barrier, 
leading in some cases to 
inflammation after surgery—
sometimes prolonged—or 
cellular deposits on the lens 
postop. Deposits on the zonules 
can lead to weakening and 
subluxed lenses, and there is 
some questionable evidence 
that pseudoexfoliation may 
also increase the risk of cystoid 
macular edema. Beyond the 
eye, there’s evidence of systemic 
involvement, for example in 
systemic blood vessels. There’s 
confl icting evidence regarding 
whether the disease is associated 
with mortality.

Despite the evidence of a systemic 
connection, I wouldn’t necessarily 
notify the patient’s general practi-
tioner if I found evidence of pseudo-
exfoliation syndrome, simply because 
the evidence of systemic danger is still 
very mixed. Obviously it’s important 
to communicate with a general prac-
titioner when any patient has glau-
coma—it’s simply good practice. But 
the possibility of a connection be-
tween pseudoexfoliation syndrome 
and systemic disease, mortality and 
stroke risk is still up in the air.

Diagnosing the Disease

Unfortunately, diagnosing pseu-
doexfoliation syndrome can be 
challenging; it’s a bit like detective 
work. Signs can be subtle, so even 
though the disease is commonplace 
it’s quite possible to miss it. 

Normally, a clinical diagnosis of 
pseudoexfoliation is made at the slit 
lamp using biomicroscopy. Signs 
in-clude:

• Deposits on the anterior cap-
sule, in a manner resembling a tar-
get. This is a classic sign. The “target” 
appearance is caused by the iris 
clearing a circular area on the surface 
of the capsule. Unfortunately, these 
deposits are normally only visible if the 

patient is dilated. 
•  Poorly dilating pupils. This 

may be the result of structural 
damage to the iris cause by the 
pseudoexfoliative debris.

•  Small white fi brillar deposits 
on the anterior capsule or on the 
pupil margin. This is a more subtle 
clue than the classic target sign.

•  Peripupillary atrophy. This 
finding, which is suggestive of 
pseu-doexfoliation, is indicated by a 
little transillumination defect in the 
peri-pupillary iris. Unfortunately, 
this is a fairly nonspecifi c fi nding, 
meaning that other conditions can 
cause it; however, it should arouse 
your sus-picions. 

•  The age of the patient. Pseudo-
exfoliation typically occurs in patients 
over 65 years of age. However, it can 
occur in somewhat younger people; I 
recently had a patient in his early 50s 
who was diagnosed with this condition.

•  Pigmentation beyond the ex-
pected level. I’ve never seen a patient 
with pseudoexfoliation syndrome 
who didn’t have a greater-than-ex-
pected amount of pigmentation in 
the angle on gonioscopy. I grade an 
angle’s pigmentation from 0 to 4+; 
if an angle is 2+ or higher, I usually 
start wondering whether the eye has 
pseudoexfoliation syndrome, even 
without any other classic findings. 
Of course, other things can cause 

pigment dispersion and pigment 
in the angle, but I certainly would 
consider the possibility that the 
patient has pseudoexfoliation.

•  Asymmetry in the signs. 
With pseudoexfoliation syn-
drome it’s common to see an 
asymmetrical presentation of 
signs, including the amount of 
pigment in the meshwork and 
the glaucoma itself. So if one eye 
has 2+ pigment and the other eye 
has 1+ pigment or trace pigment, 
in my book that’s someone who 
is highly suspicious of having 
pseudoexfoliation syndrome.

The Cataract Connection

Pseudoexfoliation syndrome can 
have a direct effect on cataract surgery, 
in part because it affects the zonules. 
Pseudoexfoliation material coming 
off of the anterior capsule deposits 
all over the eye, including on the zon-
ules, where it’s believed to trigger en-
zymatic degradation. The zonules be-
come very brittle, causing them to 
snap and break. This is one of the 
most common causes of complications 
after cataract surgery. (Note: Be-
cause of this, subtle iridodenesis, 
phacodenesis and subluxed lenses 
are sometimes manifestations of the 
disease. However, many things can 
cause a subluxed lens, so I wouldn’t 
automatically assume that a subluxed 
lens was caused by pseudoexfoliation 
syndrome.) Because weak zonules 
make lenses mobile and difficult to 
remove, it’s crucial to note pseudoex-
foliation syndrome before perform-
ing cataract surgery.

Suppose you discover that a cataract 
patient has pseudoexfoliation. The 
first question to ask is whether the 
patient has glaucoma. If the patient 
does have glaucoma, you should 
consider combining the cataract 
operation with a glaucoma procedure. 
But with or without glaucoma, the 
small pupil and weak zonules increase 

In addition to the anterior capsule, fi ne white fi brillar 
material may also be observed on the pupillary margin.
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the likelihood of cataract 
surgery complications as much 
as ten-fold compared to a rou-
tine cataract procedure, so 
you need to be prepared with 
strategies to help you deal with 
these concerns. Useful tools 
include pupilary rings such 
as a Malyugin ring for small 
pupils; iris hooks or retractors; 
and capsular tension devices 
for zonular problems. Capsular 
tension rings may be especially 
useful when there is a lack of 
zonular support. In approaching 
cataract surgery, the surgeon may 
have to be prepared to fi xate a lens 
to the iris or sclera, or even to use an 
anterior chamber lens.

Detecting pigmentation in the 
angle does require a very thorough, 
careful gonioscopic examination. 
Unfortunately, I believe some cataract 
surgeons skip a gonioscopic exam 
because the yield is felt to be too 
low to warrant it, but I gonio every 
cataract patient to look for signs. That 
requires both an undilated exam and 
a dilated exam to look at the anterior 
capsule and the lens itself. 

Managing the Disease

Treating pseudoexfoliation patients 
is similar to treating POAG patients; 
medications and lasers certainly 
have a role, including selective laser 
trabeculoplasty and argon laser tra-
beculoplasty. Most people are not 
using the latter two options as fi rst-
line treatment, but in my practice we 
resort to them much earlier than we 
would have in the past. For example, 
I typically start these patients on 
medications; after one or two drops or 
classes of medications, I’ll go to SLT. 
Although study results in the literature 
have been inconsistent, I find that 
pseudoexfoliation syndrome can re-
spond quite well to SLT. However, 
the effect of treatment seems to wear 
off a little earlier than with other 

patients, and that development may 
be signaled by a signifi cant jump in 
pressure. So it’s a mixed blessing: 
These patients seem to respond to 
SLT better than POAG patients, 
but when the effect wears off, their 
pressures may rebound more.

Again, it’s important to treat these 
patients a bit more aggressively, so I 
would certainly consider escalating 
therapy more than I would with a 
POAG patient, and that would include 
surgical options. Any of the traditional 
surgical approaches we have available 
to us could be effective for treating 
PXF glaucoma. Of course, if the pa-
tient were to present with very ad-
vanced disease and uncontrolled pres-
sures, I’d be more likely to head for 
surgery immediately, based on the 
urgent need to lower the pressures 
and achieve diurnal control. 

Interestingly, we don’t yet know 
how effective some of the newer pro-
cedures like the Trabectome or iStent 
will be for treating pseudoexfoliation 
glaucoma. These approaches lower 
pressure by bypassing the trabecular 
meshwork walls, so in theory they 
might show the same level of effi cacy 
as they do when treating POAG, but 
we don’t yet have a fi rm answer. My 
suspicion, supported by emerging 
data, is that these types of procedures 
work quite well compared to their 
eff icacy with POAG. I  would 
defi nitely consider all of the surgical 
options, including canaloplasty, tra-

beculectomy/ExPRESS and 
the iStent, depending on the 
level of disease and the tar-
get pressure that’s required.

Of course, a patient may have 
pseudoexfoliation syndrome 
but not show signs of elevated 
pressure or glaucoma. However, 
a patient in that category is at 
increased risk for glaucoma 
and needs regular follow-up, 
at least on a yearly basis. That 
individual’s risk of developing 
glaucoma over a lifetime can 
be anywhere from 30 to 50 per-

cent. Often one eye gets involved fi rst, 
but the second eye may also become 
involved many years later. 

In any case, numerous studies 
have shown that patients with pseu-
doexfoliation syndrome have a higher 
risk of progression than patients 
who don’t have it. For that reason, 
I follow these patients more closely, 
and I’m often a little more aggressive 
in treating. I aim to get the pressure 
a little bit lower than I would for 
a POAG patient, and I might start 
treatment a little earlier than I 
otherwise would. 

Secondary Angle Closure

One of the ways pseudoexfoliation 
syndrome can lead to glaucoma is 
through angle closure resulting from 
the weakened zonules associated with 
pseudoexfoliation. Statistics indicate 
that about 10 percent of individuals 
with pseudoexfoliation glaucoma have 
shallowing of the lens leading to angle 
closure. To add further complexity, 
individuals with pseudoexfoliation 
glaucoma may have an open-angle 
component and then also go into 
angle closure over time because the 
lens has shifted. Patients in this situa-
tion require management dealing 
with both mechanisms. If the angle is 
suffi ciently narrowed, laser iridotomy 
may be necessary.

Gonioscopy is key to discovering  

An ultrasound biomicroscopic scan reveals a zonule 
affected by pseudoexfoliation.
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this problem, although anterior 
segment imaging such as optical 
coherence tomography and ultra-
sound biomicroscopy can be helpful 
as well. UBM is very interesting be-
cause it enables you to see the 
thickening of the zonules result-
ing from the deposition of the 
pseudoexfoliation material. (For an 
example, see p. 103.)

Another confounding factor is that 
it’s possible for a surgeon to note 
the angle closure but not realize 
that it was caused by loose zonules. 
For that reason, it’s important that 
whenever we encounter angle 
closure we consider the possibility 
that it’s a loose zonule case, whether 
the cause is pseudoexfoliation or 
another problem. Shallowing of the 
anterior chamber is a typical sign 
that loose zonules are a factor in the 
angle closure.

Pigmentary vs. PXF Glaucoma

Because both pigmentary glaucoma 
and pseudoexfoliation glaucoma 
involve pigment dispersion, it’s im-
portant to determine which one 
you’re dealing with. (Of course, both 
conditions could theoretically coexist 
in one patient.) Differences between 
the conditions include:

•  Patient age. In clinical diagnosis 
pigment dispersion is typically found 
in young rather than older patients. 

•  Asymmetry.  Asymmetry is 
usually more marked in pseudoex-
foliation syndrome, while pigment 
dispersion usually has a more bi-
lateral presentation, although there 
are exceptions. 

•  Amount and location of pig-
ment. Both conditions can involve 
a fair amount of pigment, but with 
pigment dispersion glaucoma you’re 
more likely to fi nd a greater amount 
of pigment in the angle than you 
generally see in pseudoexfoliation, 
as well as more pigment deposits 
on the iris and cornea. On the other 
hand, pigmentary glaucoma doesn’t 
produce the classic fi brillar deposits 
on the anterior capsule that we see 
with pseudoexfoliation. 

•  Location of transillumination 
defects. Mid-peripheral transillu-
mination defects are seen more often 
with pigmentary glaucoma, as op-
posed to around the pupil in pseudo-
exfoliation glaucoma. 

•  The Krukenberg spindle. This 
is classic in pigmentary glaucoma; 
it’s much less often seen in pseudo-
exfoliation glaucoma.

Can We Clean the Meshwork?

Because pseudoexfoliation glau-
coma appears to be caused by ex-
foliative debris clogging the trabec-
ular meshwork, one approach that in 
theory might reduce the likelihood 
of increased pressure is simply 
clean-ing some of the debris out of 
the meshwork. 

This approach was actually tried 
many years ago; researchers used 
aspiration to unclog some of the 
blocked tissue.1,2 They had some nice 
early results, but the effect wasn’t 
maintained over the long term. Basic-
ally, they didn’t have any way to pre-
vent the problem from recurring.

A similar effect might account for 

the pressure reduction seen in these 
patients from the cataract surgery 
itself. We know that cataract surgery 
can lower pressure in glaucoma pa-
tients, including those with pseudo-
exfoliation, and the higher the pres-
sure, the greater the percentage drop 
we see. Some studies have suggested 
that the amount the eye is irrigated 
during cataract surgery makes a 
difference. This makes intuitive sense, 
because the more you irrigate during  
surgery, the more you’re clearing de-
bris out of the meshwork. But again, 
this is an ongoing disease, so the de-
bris will eventually reaccumulate. 
Thus, any relief achieved as a result of 
the cataract surgery is unlikely to be 
maintained over the long term.

Making the Best of It

Attempts to manage the disease by 
clearing debris from the trabecular 
meshwork highlight the fact that 
with pseudoexfoliation glaucoma, 
we’re managing the problem, not 
curing it. (Unfortunately, that’s ba-
sically true for any glaucoma at 
present.) Hopefully, that will change; 
evidence is strong that there is a 
genetic component to this disease, 
probably multifactorial. But despite 
a lot of work being done in this area, 
we’re not yet ready to address it at 
the genetic level.

In the meantime, it falls to us to 
protect our patients by making sure 
we don’t miss the sometimes subtle 
signs of pseudoexfoliation. Caught 
early and managed with care, we can 
prevent this type of glaucoma from 
stealing our patients’ vision.  

Dr. Ahmed is assistant professor at 
the University of Toronto in Ontario. 

1. Jacobi PC, Krieglstein GK. Trabecular aspiration. A new mode 
to treat pseudoexfoliation glaucoma. Invest Ophthalmol Vis Sci 
1995;36:11:2270-6.
2. Jacobi PC, Dietlein TS, Krieglstein GK. Comparative study 
of trabecular aspiration vs trabeculectomy in glaucoma triple 
procedure to treat pseudoexfoliation glaucoma. Arch Ophthalmol 
1999;117:10:1311-8.

Peripupillary atrophy, suggestive of PXF. 
This can be caused by other conditions 
as well, but should arouse a clinician’s 
suspicions.
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Fuchs’ corneal dystrophy is an im-
portant consideration for every 

cataract candidate we examine. When 
evaluating a cataract patient, it is ab-
solutely essential to assess the corneal 
endothelium, and it is important to 
keep in mind that Fuchs’ dystrophy is 
not an all-or-none situation. It comes 

in a wide variety of intensities from 
extremely dense, pigmented, central 
corneal guttata to a diffusely mildly 
depressed endothelial cell count with 
scattered guttata, to non-pigmented 
guttata that are often overlooked even 
by skilled observers. The light-scat-
tering optical qualities of the gut-

tata vary from patient to patient, as 
does the ability of the compromised 
endothelium to optimize the cor-
neal pachymetry.

The mechanism of potential visual 
compromise is really twofold: the 
thickness of the cornea and the optical 
refl ectivity of the endothelium. Those 
two characteristics don’t necessarily 
correlate. Many years ago, we would 
perform hard contact lens corneal en-
dothelial stress tests and place a hard 
lens on the cornea. We measured se-
rial pachymetry before and after the 
contact lens and the recovery time re-
quired for the cornea to return to its 
pre-contact lens thickness. We don’t 
perform this provocative test much 
anymore, yet we desperately need 
better physiologic analyses of the abil-
ity of the patient’s endothelium to 
perform adequately after the trauma 
of even the very best cataract surgery.

Additionally, we have to make a de-
cision about every patient we see who 
has endothelial abnormalities and 
whether or not he or she will be able 
to tolerate routine cataract surgery 
without a severe postoperative corne-
al deturgescence defi cit. This requires 
a lot of handholding and informed 

John D. Sheppard, Norfolk, Va.

Fuchs’ corneal dystrophy comes in a variety of intensities, with 
signs that even skilled observers may miss.

Fuchs’ Dystrophy and 
Femto Cataract Surgery

Specular photograph of endothelium with normal endothelial mosaic and two large gut-
tata indicative of mild Fuchs’ dystrophy, which can be expected to tolerate uncomplicated 
cataract surgery well.

106_rp0412_cas.indd   106 3/22/12   11:23 AM



April 2012 | Revophth.com | 107

consent with patients. Fortunately, in 
my practice, we follow patients with 
Fuchs’ dystrophy for years and have 
established a rapport with our patients 
so they already accept and understand 
that there may be a bumpy road after 
they have their cataract surgery done 
in their 60s, 70s or 80s.

DSEK

With the advent of the Descemet 
stripping endothelial keratoplasty pro-
cedure, our threshold for perform-
ing cataract surgery on a patient with 
Fuchs’ dystrophy is much lower: We 
can now frequently recommend a cat-
aract operation for patients with non-
decompensating Fuchs’ dystrophy at 
the same stage of visual function com-
promise as we would any patient with 
a normal cornea. A recent study has 
found that the quality of vision is se-
verely impaired in patients with Fuchs’ 
dystrophy and improves signifi cantly 
after DSEK.1 The study included 99 
eyes with Fuchs’ dystrophy that were 
evaluated in the Netherlands and 48 
eyes with Fuchs’ dystrophy that were 
evaluated at the Mayo Clinic. The 
study found that eyes with Fuchs’ 
dystrophy had decreased corrected 
distance visual acuity and increased 
straylight compared with normal eyes. 
Corrected distance visual acuity and 
straylight were correlated with corneal 
thickness. Corrected distance visual 
acuity and straylight improved at all 
postoperative examinations, and im-
provement in straylight from preop-
eratively to 12 months postoperatively 
was correlated with patient age.

Because we can now choose similar 
parameters as we would for a patient 
without a corneal dystrophy, our goal 
is to get the patient his or her best pos-
sible visual potential with a minimal 
amount of surgery.

In all but the most severely pig-
mented endothelium, it is generally 
possible to consider cataract surgery 
alone, especially because we have 

adapted such effi cient procedures 
now that really minimize phaco en-
ergy and minimize the amount of bal-
anced salt solution that goes through 
the eye. I offer to all of my patients, 
unless there are obvious corneal folds 
present, the possibility of sequential 
surgery, hoping that the patient will 
not immediately or ever require the 
DSEK transplant procedure. This has 
been a very successful strategy.

Rarely, a patient with such horrible 
corneal edema presents that, despite 
maximal medical therapy, the cornea is 
simply not clear enough for a safe cat-
aract operation. Then, the surgeon has 
two choices: Just do an old-fashioned 
triple procedure with a full-thickness 
transplant and cataract extraction 
and lens implant, or fi rst perform the 
DSEK procedure, allow it to heal and 
then perform the cataract operation. 
The latter is certainly a viable alterna-
tive but not the preferred alternative 
for patients who must minimize the 
number of operations performed due 
to general health or personal reasons.

Most of the time, however, the pa-
tient has a pretty decent endothelium, 
specular counts somewhere between 
500 and 1200/mm2 and pachymetry 
between 580 µm and 650 µm, and 
our goal is to minimize corneal edema 
postoperatively. If the endothelial re-
fl ectivity, however, is such that the pa-
tient is disturbed regardless and was 
disturbed by the refl ectivity before the 

cataract formed, then we would elect 
to do a DSEK triple procedure, with 
the DSEK and the cataract removal 
and the IOL implantation at the same 
time, remembering of course that we 
need to be able to see through the 
cornea prior to the DSEK to do the 
cataract surgery. It is also possible to 
perform the DSEK procedure fi rst 
and then the cataract operation.

Personally, I much prefer sequential 
surgery because fi rst, both procedures 
seem to do better when performed 
alone. Second, it is less stressful for 
the patient. Third, they don’t want to 
get the transplant unless they really 
have to, and you don’t really know how 
each patient will fare until you actually 
perform the cataract surgery. Fourth, 
reimbursement is simpler and fairer 
for sequential surgery. And fi fth, se-
quential is technically safer and easier. 
We can get better pupillary constric-
tion when the IOL has been in place 
for a number of months and the pa-
tient is not dilated from the cataract 
operation. Furthermore, with the IOL 
capsule unit fully formed through ad-
hesions with the haptics and the bag, 
we see a much more stable anterior 
chamber, less diffi culty with vitreous 
pressure and negligible IOL pro-
lapse when performing the sequential 
DSEK surgery.

The real strategy is to be as gentle 
as possible to the endothelium in a 
cataract patient who has Fuchs’ dys-

Left: Retroillumination photograph of moderately severe non-pigmented Fuchs’ dystrophy 
recalls that the absence of pigmentation does not always indicate a normal endothelial cell 
count. Right: Penetrating keratoplasty: 10-0 nylon running suture reduces astigmatism and 
allows topography-based astigmatic adjustment, but PKP still requires more postoperative 
patient visits than DSEK. 
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trophy and perform just the 
cataract operation, anticipat-
ing an eventual sequential 
DSEK. The strategies are 
many, and it is extremely 
important to use the very 
best viscoelastic.

I fi nd that Viscoat has the 
best adhesive qualities to the 
endothelium even to the ex-
tent of using a larger vial or a 
separate vial that really genu-
inely protects the endothe-
lium in adequate quantity. In 
fact, a recent study conducted 
in Greece found that Viscoat 
is safer and more protective 
for the corneal endothelium 
than Visthesia during un-
eventful phacoemulsifi cation 
cataract surgery.2

I use Viscoat before the 
capsulorhexis as well as be-
fore the phacoemulsifi cation after 
the hydrodissection has been per-
formed. That second application 
is probably the key step. The next 
most important step is to use as little 
fl ow as possible and to minimize the 
amount of BSS that circulates and 
regurgitates through the eye. This is 
done with low-fl ow techniques and 
a careful phacoemulsifi cation in the 
bag or iris plane if at all possible. I 
fi nd that the OZil on our Infi niti 
markedly reduces the amount of 
phaco energy required.

Femtosecond Cataract Surgery

Finally, the new frontier in the 
minimization of trauma to the corneal 
endothelium at the time of cataract 
surgery is utilizing femtosecond lasers 
for cataract surgery. The advantages 
of the femtosecond laser are many. 
It performs the capsulorhexis, which 
minimizes surgery time for the doctor. 
The capsulorhexis is perfectly cen-
tered so, in theory, we have the best 
possible access to the cortex. Finally, 
and most importantly, a great deal of 

the fractionation and division of the 
nucleus has already taken place with 
the femtosecond laser when the ac-
tual surgery begins.

I have found that I’m able to re-
duce the total cumulative phaco 
energy by about 50 percent when I 
switch to femtosecond laser surgery. 
Reducing that phaco energy is very 
important. Other strategies that may 
be benefi cial are using BSS Plus in 
the irrigating solution. Also, chilling 
the solution may reduce metabolic 
damage to the endothelium. Inten-
sive preoperative topical administra-
tion of steroids reduces the infl am-
matory potential of the endothelium 
by downregulating the infl ammatory 
cascade prior to and after the sur-
gery. Additionally, intensive steroids 
also minimize infl ammatory damage 
to the endothelium.

An outstanding approach to mini-
mizing endothelial damage is using 
some of the newer steroids available. 
First of all, I can treat the patient 
overnight with preservative-free 
Lotemax ointment. It is very potent 
and well-tolerated by the patient and 

provides a preservative-free 
night-long application of 
steroid for the patient. Re-
member that patients with 
Fuchs’ dystrophy are most 
edematous in the morning. 
The hypertonicity of the gel 
provides an excellent prepa-
ration overnight to minimize 
the period of time the cornea 
remains edematous.

Another welcome new ad-
dition to our pharmaceutical 
approach is difl uprednate 
(Durezol), which provides 
a very intensive pharma-
ceutical anti-infl ammatory 
effect on the cornea due to 
its unique preparation and 
doubly fl uorinated steroid 
biochemistry. Difl uprednate 
emulsion has demonstrat-
ed exceptional protection 

against corneal thickening following 
cataract surgery.3

So, we have many new tools to use 
in providing the patient with mild to 
moderate Fuchs’ dystrophy with the 
very best chance for an excellent re-
sult in cataract surgery without a cor-
neal transplant. It’s faster, less stress-
ful, less expensive, less disruptive 
of lifestyle or employment activities  
and promises fewer potential com-
plications for the patient than having 
either sequential surgery or a triple 
procedure with a DSEK.  

Dr. Sheppard is president of Vir-
ginia Eye Consultants and a profes-
sor of ophthalmology, microbiology & 
molecular biology at Eastern Virginia 
Medical School in Norfolk, Va.

1. Van der Meulen IJ, Patel SV, Lapid-Gortzak R, Nieuwendaal 
CP, McLaren JW, van den Berg TJ. Quality of vision in patients 
with Fuch’s endothelial dystrophy and after Descemet stripping 
endothelial keratoplasty. Arch Ophthalmol 2011;129:1537-
1542.
2. Moschos MM, Chatziralli IP, Sergentanis TN. Viscoat versus 
Visthesia during phacoemulsifi cation cataract surgery: Corneal 
and foveal changes. BMC Ophthalmol 2011;11:9.
3. Donnenfeld ED, Holland EJ, Solomon KD, et al. A multicenter 
randomized controlled fellow eye trial of pulse-dosed difl upred-
nate 0.05% versus prednisolone acetate 1% in cataract sur-
gery. Am J Ophthalmol. 2011;152(4):609-617.

Fuchs’ cataract patient OD primary incision at 170° and
mid-stromal (8 mm) relaxing incisions at 45° and 225°.
Femtosecond nucleus division allows lower overall phaco 
energy delivered to the endothelium. 
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Every year, surgeons from various 
subspecialties gather to discuss the 

latest techniques and technology at the 
joint meeting of the American Col-
lege of Eye Surgeons/Society for Ex-
cellence in Eyecare. The discussion is 
always informative and lively, and this 
year’s meeting was no different. Here 
is a discussion with three ACES speak-
ers who shared some of the more inter-
esting tips and techniques for refrac-
tive and refractive-cataract surgeons.

Optimizing Toric Lenses

Houston biometry guru Jack Holla-
day, MD, gave an interesting presenta-
tion on how to get the most out of toric 
intraocular lenses.

“Toric IOLs are really increasing 
dramatically in their usage for the cor-
rection of astigmatism,” says Dr. Holla-
day. “The number comes from Market 
Scope: Of the premium lenses today, 
which represent about 14 percent of 
the lenses used, 7.1 percent of them 
are toric lenses. That means that their 
usage is now equal to multifocal lenses, 
which have been around for a longer 
time. And it’s deservedly so, because 
the results are very good if you get the 

lens lined up and do the calculation 
properly. However, the commercial 
calculators currently available on the 
company websites are incorrect, ex-
cept for the AMO Toric Calculator, 
which I developed.” Dr. Holladay says 
this is so because these calculators use 
a constant ratio of the cylinder on the 
cornea to the amount of cylinder that 
you need on the IOL to neutralize it. 
The number they use is 1.46 D. “So if 
the patient has 2 D of corneal astigma-
tism, the calculators say you need 1.46 
x 2 = 2.92 D, and that’s what’s recom-
mended whether you use a 10-D IOL 
or a 34-D IOL,” says Dr. Holladay. “It 
is OK for a 22-D IOL, but wrong for a 
10-D and 34-D IOL, because the ratio 
isn’t a constant.”

Dr. Holladay says the ratio can go as 
low as 1.20 for a 34-D lens to as high 
as 1.75 for a 10-D lens. “That means 
you need a lot more toricity to correct 
2 D of corneal astigmatism—almost 
3.50 D with a 10-D IOL, while you 
only need about 2.40 D to correct 2 D 
of astigmatism with a 34-D lens. That’s 
a 1-D difference in the toricity to cor-
rect the same 2 D of corneal astigma-
tism,” he says. “What the calculation 
requires is the power for the IOL in 

the steep meridian and the power in 
the fl at meridian. The difference be-
tween those powers is the toricity you 
need in the IOL. This calculation is 
done in the Holladay IOL Consultant, 
and, actually, most of the lens manu-
facturers recommend that surgeons 
use our program to do the calculation, 
because you’ll no longer make errors 
with IOLs with more unusual spheri-
cal equivalent powers.” The calculator 
also takes into account the axial depth 
of the IOL, or effective lens position of 
the IOL—the other important factor 
when doing this calculation.

Dr. Holladay’s program will also cal-
culate the four locations the surgeon 
could place the incision to leave zero 
residual astigmatism.

Track Your Outcomes Online

At the meeting, Greensboro, N.C., 
surgeon Karl Stonecipher discussed an 
online outcomes database and tracking 
service he’s been using called Internet-
based Refractive Analysis (Zubisoft, 
Oberhasli, Switzerland). He says it’s 
helped enhance his outcomes for both 
LASIK and cataract surgery.

“You can go online to IBRA and put 

Lance Ferguson, MD, Lexington, Ky.

Refractive and refractive-cataract surgeons covered topics 
ranging from astigmatism to tracking your outcomes. 

Hot Topics from the 
ACES/SEE Meeting
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both your cataract and refractive sur-
geries in and look at your own data in 
real time,” says Dr. Stonecipher. “You 
can analyze it for publication, for do-
ing a check on your outcomes or in an 
effort to improve your outcomes by 
analyzing your constants in cataract 
surgery or your nomograms in refrac-
tive surgery.” For example, Dr. Stone-
cipher says when you look at your no-
mogram, the IBRA system lets you 
analyze attempted vs. achieved correc-
tions for a new laser you just started 
using. You can then switch gears and 
examine the amount of coupling in 
your patients’ astigmatism, whether it’s 
for cataract or refractive procedures. 
After about 50 cases, IBRA can be-
gin giving useful data, Dr. Stonecipher 
says, including what your treatment 
should be for a particular patient based 
on your own personalized nomogram.

A one-year subscription to IBRA 
costs about $640. For information, visit 
zubisoft.com.

Making Blended Vision Work

Also at this year’s meeting, Fayette-
ville, Ark., surgeon Jay McDonald 
provided tips for achieving success 
with blended vision, another term for 
monovision. Here, Dr. McDonald ex-
plains how the process works.

“When patients make their fi rst of-
fi ce appointment, we’ll inquire about 
whether they’d be interested in not 
having to wear spectacles for most vi-
sual tasks,” Dr. McDonald explains. 
“Patients also receive some informa-
tion about presbyopia correction in 
their offi ce information packet. We’ve 
found about 78 percent of them in-
dicate they’d be interested in fi nding 
out more. Ultimately, about 50 to 60 
percent of them are definitely very 
interested in it, even if they’d have to 
pay some additional expenses. During 
the offi ce visit, we briefl y describe the 
different options, trying not to confuse 
them. We’ve found most patients end 
up liking the idea of blended vision, 

because they don’t give up any qual-
ity of vision and they know they can 
always revert to glasses if necessary.”

He says that when he finally sees 
the patient he provides an explana-
tion of how the brain and eye work to-
gether to form images, that helps them 
feel more comfortable with blended 
vision.“One demonstration that really 
gets to them is how you can see the 
tip of your nose when you cover either 
eye, but when they’re both open you 
don’t see the nose anymore—because 
the brain selectively gets rid of it,” Dr. 
McDonald says. “This helps some of 
the patients who are worried they can’t 
consciously handle one eye being cor-
rected differently.” Patients with sig-
nifi cant macular degeneration or some 
obvious issue that will prevent them 
from using both eyes together aren’t 
good candidates, however.

Dr. McDonald then moves them on 
to a series of special tests which aren’t 
included in their Medicare or insur-
ance, and they’re made to understand 
that they’ll be paying extra for this test-
ing, and sign an Advanced Benefi ciary 
Notice to that effect.

The testing includes stereopsis tests, 
foria and tropia measurements (great-
er than 9 or 10 D of foria will cause the 
patient to have a tougher time keeping 
his eyes blended), and a test of their 
performance with simulated blend-
ed vision with +1.5 D of correction, 
though not with contact lenses. “If they 
have a bad reaction to the +1.5-D test 
of their distance and near vision, we 
have concerns about them being suc-
cessful,” he says. 

As for the separation in refraction 
between the eyes, Dr. McDonald likes 
to use between 1.25 and 1.5 D, along 
with an aspheric-neutral IOL such as 
the Bausch + Lomb SofPort AO. “I 
think that amount is ideal for today’s 
monovision,” he says. “The original 
surgeons who performed monovision 
advocated using a difference of around 
2.5 D. However, as you increase the 
difference between the eyes, you in-

crease defocus, decrease stereopsis 
and increase the size disparity between 
objects viewed by each eye. When the 
difference is 1.25 or 1.5 D, they get 
stereopsis of 40 to 60 degrees, giving 
a much better quality of vision, and 
they tolerate the difference better as 
well.” He says that with blended vision 
patients can achieve 20/20 at distance 
and J1 at a distance of 22 to 24 inches, 
which encompasses the distance at 
which they use computers and many 
devices.

Some of the patients, about 18 per-
cent, will need a small refractive “tune-
up” in the offi ce postop, Dr. McDon-
ald says. This extra procedure is also 
covered by the initial charge. 

Dr. McDonald says the other key to 
success with blended vision is billing 
appropriately. Dr. McDonald worked 
with Kevin Corcoran of Corcoran 
Consulting on the appropriate way to 
charge patients for the extra testing 
and postop touch-ups. “The charge 
comes from the super refraction we do 
preop, the added global period after 
the procedure and the potential surgi-
cal touch-ups.” (For an in-depth dis-
cussion of how to bill for the non-cov-
ered services associated with blended 
vision, see this issue’s Medicare Q&A 
on p. 28.)  

Dr. Ferguson is president of ACES 
and serves on the board of the Ameri-
can Board of Eye Surgery.

Blended Vision Near Acuities

 J1 or better  J2 or better

%
44

88
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Analysis of data from the Ocular 
Hypertension Treatment Study 

has shown that the calculation of in-
dividual risk for developing primary 
open-angle glaucoma in ocular hy-
pertensive individuals is simpler and 
equally accurate using intraocular 
pressure and central corneal thickness 
as measured, rather than applying an 
adjustment formula to correct IOP 
for CCT.

A total of 1,433 of 1,636 partici-
pants, randomized to OHTS, with 
complete baseline data for factors in 
the prediction model (age, IOP, CCT, 
vertical cup-to-disc ratio and pattern 
standard deviation) were reanalyzed 
using the same prediction model for 
the development of POAG. In this 
second analysis, IOP was adjusted for 
CCT using five different correction 
formulas. Models were run including 
and excluding CCT.

C-statistics for prediction models 
that used IOP adjusted for CCT by 
various formulas ranged from 0.75 to 
0.77, no better than the original pre-
diction model (0.77) that did not adjust 
IOP for CCT. Baseline IOP, whether 
adjusted for CCT or not, was statisti-
cally signifi cant in all models including 
those with CCT in the same model. 
The CCT was statistically signifi cant 
in all models including those with IOP 
adjusted for CCT in the same model.

Ophthalmology 2012;119:437-442
Brandt J, Gordon M, Gao F, Beiser J, et al.

Topical Nepafenac Reduces 
Postop Pain in Patients

Researchers from India have de-
termined that topical nepafenac is 

safe, reducing postoperative pain and 
infl ammation in patients undergoing 
vitreoretinal surgery; its effect on re-
ducing postoperative macular edema 
and improving visual acuity is equiv-
ocal as compared with the standard 
postvitrectomy therapeutic regime.

One hundred and twenty eyes of 
120 patients undergoing vitreoretinal 
surgery were randomized to receive 
either topical nepafenac 0.1% (60 
eyes) or placebo (60 eyes). Eyes were 
evaluated for day one postoperative 
infl ammation and two-, four-, six- and 
eight-week postoperative retinal thick-
ness and best-corrected visual acuity. 

Mean day one infl ammation grades 
of 0.95 ±0.6 and 1.78 ±0.7 were not-
ed in patients taking nepafenac and 
placebo (p=0.002). The nepafenac 
and placebo groups had mean central 
macular subfi eld thickness of 228.44 
±29.27 µm and 236.21 ±29.44 µm 
at four weeks (p=0.172) and 205.35 
±25.25 µm and 205.37 ±24.90 µm at 
eight weeks (p=0.971). At one month, 
there was no statistically signifi cant 
difference in the mean visual acuity 
between the nepafenac group (0.55 
±0.16 decimal units) and the placebo 
group (0.052 ±0.17 decimal units).

Retina 2012;32:250-255
Naithani P, Puranik S, Vashisht N, Khanduja S, et al.

Patients Do Not Report Use of 
CAM Therapy

Approximately one in nine glau-
coma patients use complementary 

and alternative medicine for their dis-
ease, but many do not disclose the use 
of CAM to their ophthalmologist.

A total of 1,516 patients attending 
two tertiary glaucoma clinics were 
surveyed on their use of CAM. The 
gathered information included demo-
graphic variables, ophthalmic history, 
glaucoma treatment history and de-
tails of CAM use. The response rate 
was 92.5 percent. A total of 166 pa-
tients (10.9 percent) reported current 
use of CAM therapy specifi cally for 
glaucoma, whereas 41 patients (2.7 
percent) reported past use of CAM. 

Of the patients who reported CAM 
use, 62.5 percent had not disclosed 
the use of CAM to their ophthalmolo-
gist and 40.5 percent believed that the 
treatments were helping their glauco-
ma. The most commonly used types of 
CAM were herbal medications (34.5 
percent), dietary modifi cations (22.7 
percent) and vitamin/mineral supple-
ments (18.8 percent). Of the 207 pa-
tients who reported current or past 
CAM use for their glaucoma, three 
(1.4 percent) indicated that they used 
conventional  treatments < prescribed 
because of their CAM use.

J Glaucoma 2012;21:79-82
Wan M, Daniel S, Kassan F, Mutti G, et al.

Correcting IOP Doesn’t 
Improve POAG Models
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The Food and Drug Administra-
tion has approved Merck’s Ziop-

tan (tafl uprost ophthalmic solution) 
0.0015%, the fi rst preservative-free 
prostaglandin analog ophthalmic so-
lution. Zioptan is approved for re-
ducing elevated intraocular pressure 
in patients with open-angle glaucoma 
or ocular hypertension. 

Zioptan may gradually change eye-
lashes and vellus hair in the treated 
eye. These changes include increased 
length, color, thickness, shape and 
number of lashes. Eyelash changes 
are usually reversible upon discon-
tinuation of treatment. 

The FDA approval of Zioptan was 
based on effi cacy and safety results 
from fi ve controlled clinical studies 
in 905 patients. Both preservative-
containing and preservative-free for-
mulations of tafl uprost were used in 
these clinical studies. 

In clinical studies of up to two 
years in duration, Zioptan, dosed 
once-daily in the evening lowered 
IOP by 6 to 8 mmHg at three months 
and by 5 to 8 mmHg at six months, 
from a baseline pressure of 23 to 26 
mmHg. For information, visit merck.
com. 

Enhanced Viewing with New 
Kowa Retinal Camera

Kowa Opt imed rece ived  
510(k) approval from the 

FDA for the marketing of its lat-

est model, the VX-20 retinal cam-
era. Like the VX-10, the VX-20 of-
fers non-mydriatic, mydriatic and FA 
modes with 50-degree and 30-degree 
views.

Additionally the VX-20 has an au-
tofl uorescence mode to provide fur-
ther diagnostic investigation of the 
health of the retina. Linked to VK-2 
software, the VX-20 provides options 
for fundus image analysis. With the 
built-in PC and high resolution cam-
era back, this fundus camera is a ver-
satile diagnostic tool with stand-alone 
capability. 

Kowa VX-20 features include: the 
optional VK-2 high performance and 
digital imaging software, which allows 
for enhanced viewing and image 
manipulation for further diag-
nostic investigation; a built-in 
PC with a high- resolution 
camera back; and Digi-
versal software that 
automatically con-
verges patient image 
files from multiple 
p i e c e s  o f diagnostic 

e q u i p m e n t 
into a single file 

on a single screen. 
This software solution 

makes image organization 
and comparison seamless and 

easy, the company says. For in-
formation, call 1 (800) 966-5692 or 

visit kowa-usa.com/eyecare. 

Moria: Caro Manipulator for 
LASIK Flap Massage

Although a thin LASIK fl ap mini-
mizes the risk of postoperative 

corneal ectasia, sub-Bowman’s ker-
atomileusis using an automated mi-
crokeratome or femtosecond laser can 
sometimes be associated with 
folds and microstriae. This 
may require retreatment 
and is viewed unfavor-
ably by patients.

Moria says 
that’s that’s 
why it 

launched a dedicated 
hand-held instrument 

for external flap massage 
that can be used either in-

traoperatively (preventive mas-
sage) and/or in the postoperative 

time (therapeutic massage); the Caro 
Manipulator has a hemispherical, 
highly polished tip to avoid damage 
to the epithelium.

For more information, visit moria-
surgical.com.

Precision Low-Vision

If you have patients struggling with 
low vision, Precision Vision has intro-

duced a new line of hand magnifi ers 
that may be able to help.

The Ergo-Lux hand magnifi ers are 
illuminated, and feature a four-chip, 
surface-mounted light-emitting diode. 

Merck’s Zioptan Joins 
Prostaglandin Market
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The company says the Ergo-Lux’s de-
sign supports the user’s hand and arm 
to ensure a natural, stress-free reading 
position, and that the correct distance 
between the object and the lens is au-
tomatically found when the device’s 
handle sits on the object. Precision 
Vision adds that the SMD LED gener-
ates very bright, consistent, high-con-
trast light that is the ideal illumination 
for the visual task at hand. The Ergo-
Lux runs on three AAA batteries that 
the company says are easy to change, 
thanks to a special closing mechanism 
in the device’s handle.  

The Ergo-Lux comes in fi ve magni-
fi cation powers between 8 and 24 D in 
4-D increments, but is also available as 
a boxed set with all of the powers. For 
information, visit precision-vision.com.

Anterior Segment Module
Adds to Spectralis Capabilities

The FDA also granted clearance for 
Heidelberg Engineering’s new 

Spectralis Anterior Segment Module. 
The ASM provides high-resolution 
images of the cornea, anterior cham-
ber angle and sclera utilizing Heidel-
berg Noise Reduction technology for 
enhanced detail. Clinicians can assess 
both chamber angles at the same time 
using a 16 mm-wide, angle-to-angle 
OCT scan.

“The Spectralis Anterior Segment 
Module paves the way towards digital 
gonioscopy,” said Sanjay Asrani, MD, 
associate professor of ophthalmology, 
Duke University Eye Center. “Glauco-
ma surgeons will further benefi t from 
the enhanced depth imaging OCT ca-
pabilities of Spectralis when assessing 
fi ltering blebs and anterior chamber 
angles.”

The ASM broadens the range of ap-
plications of all Spectralis SD-OCT 
models, such as BluePeak blue laser 
autofl uorescence, wide fi eld composite 
imaging as well as fl uorescein and ICG 
video angiography available for Spec-
tralis devices. For information, visit 
heidelbergengineering.com. 
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Product Research NewsProduct Research News
Two studies supported by Allergan looked at different aspects of the company’s dexametha-

sone intravitreal implant, Ozurdex, based on data from the GENEVA study groups.
The fi rst investigated whether intraocular pressure elevation (a common adverse event of 

intravitreal corticosteroid injection) after dexamethasone implant treatment impacts effi cacy 
outcomes. The study sought to: identify potential risk factors for IOP elevation after dexa-
methasone implant treatment; compare the VA outcomes between patients with or without 
IOP elevation; compare the anatomical outcome (i.e., optical coherence tomography) between 
patients with or without IOP elevation.

Patients were categorized into two groups by whether they ever had IOP elevation at any 
follow-up visit. Four defi nitions of IOP elevation were considered: IOP increase by ≥10 mmHg 
from baseline; IOP ≥30 mmHg; IOP ≥22 mmHg; initiate new IOP-lowering medicine after 
baseline.

Key results included:
 • Younger age was identifi ed as a risk factor for IOP elevation, which is consistent with 

previous studies of intravitreal triamcinolone.
 • Male gender was found to be a signifi cant predictor for IOP elevation after dexametha-

sone implant treatment.
 • After adjusting for other confounders, age and gender remain statistically signifi cant factors 
that are associated with IOP elevation.

 • Although IOP elevation is commonly observed after dexamethasone implant treatment, 
patients’ ability to obtain BCVA and OCT improvement seems unaffected. At some time points 
patients with IOP elevation had greater outcome improvement than those without IOP eleva-
tion.

The authors caution that the fi ndings are associations, not necessarily causal relationships; 
and that the fi ndings may not extrapolate to other types of intravitreal corticosteroids (e.g., 
triamcinolone).

Intraocular Pressure (IOP) Elevation and Visual Acuity (VA) in Retinal Vein Occlusion (RVO) With Dexamethasone Implant Treatment.
Sadda S, Yeh W, Grace H. Pan G, Hashad Y, et al. Presented at: 115th Annual Meeting of the American Academy of Ophthalmology.

The second study evaluated the safety and effi cacy of one or two treatments with dexa-
methasone intravitreal implant over 12 months in 1,256 patients with vision loss from macular 
edema owing to branch or central retinal vein occlusion. Two identical, multicenter, prospective 
studies included a randomized, six-month, double-masked, sham-controlled phase followed by 
a six-month, open-label extension.

At baseline, patients received dexamethasone implant 0.7 mg (n=421), dexamethasone 
implant 0.35 mg (n=412), or sham (n=423) in the study eye. At day 180, patients could re-
ceive dexamethasone implant 0.7 mg if best-corrected visual acuity was <84 letters or retinal 
thickness was >250 µm.

At day 180, 997 patients received open-label dexamethasone implant. Except for cataract, 
the incidence of ocular adverse events was similar in patients who received their fi rst or 
second dexamethasone implant. Over 12 months, cataract progression occurred in 90 of 302 
phakic eyes (29.8 percent) that received two dexamethasone implant 0.7 mg injections versus 
fi ve of 88 sham-treated phakic eyes (5.7 percent); cataract surgery was performed in four of 
302 (1.3 percent) and one of 88 (1.1 percent) eyes, respectively. In the group receiving two 
0.7-mg dexamethasone implants (n=341), a ≥10-mmHg intraocular pressure increase from 
baseline was observed in 12.6 percent after the fi rst treatment, and 15.4 percent after the 
second. The IOP increases were usually transient and controlled with medication or observa-
tion; an additional 10.3 percent of patients initiated IOP-lowering medications after the second 
treatment. A ≥15-letter improvement in BCVA from baseline was achieved in 30 percent of 
patients 60 days after the fi rst and in 32 percent of patients 60 days after the second dexa-
methasone implant.

Among patients with macular edema owing to BRVO or CRVO, single and repeated treat-
ment with dexamethasone implant had a favorable safety profi le over 12 months. In patients 
who qualifi ed for and received two dexamethasone implant injections, the effi cacy and safety 
of the two implants were similar with the exception of cataract progression.

Haller JA, Bandello F, Belfort R Jr, Blumenkranz MS, Gillies M, et al. Dexamethasone intravitreal implant in patients with macular 
edema related to branch or central retinal vein occlusion twelve-month study results. Ophthalmology 2011 Dec;118(12):2453-60. 
Epub 2011 Jul 20.
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Equipment For Sale

Software

P.M. MEDICAL BILLING
AND CONSULTING

SPECIALIZING IN OPHTHALMOLOGY
BILLING & CONSULTING

r

We specialize in old, outstanding AR,
 Practice Management & Credentialing

Contact us at:
pmmedbill@aol.com
or call us toll-free at:

1-888-PM-BILLING
for a free in-office consultation

WWW.PMOPHTHALMOLOGYBILLING.COM  

 Equipment and Supplies

 Merchandise O ffered

FOR SALE
Marco EPIC-5100 Refraction System with

OPD-Scan II 3D-Wave

Do you have 30 or more refractions a day? 

If so, this system is a real time saver and accuracy
improver. Purchased in Sept. 2010 and has
limited use because my practice volume is not
sufficient. Marco is also very good on their
customer support.

For more information please contact:  
Craig A Bolton, M.D.

214-368-0000 
e-mail:  bolton_eye_md@yahoo.com

QUIKEYES ONLINE
WEB-BASED EYECARE EHR

• $99 per month after low cost set-up fee
• Quick Set-Up and Easy to Use  
• No Server Needed
• 14 Day Free Demo Trial
• Users Eligible for 44K incentives

www.quikeyes.com
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CREATE YOUROWN
OPTICAL ENVIRONMENT
CREATE YOUROWN
OPTICAL ENVIRONMENT

� Merchandising
Components

� Versatile Frame
Display Systems

� Decorative
& Natural
Accents

� EASY TO USE
Display Designer
Software

YES YOU CAN STILL GET THEM!!
Humphrey HARK 599 with Glare – Lens Analyzer 350 & 360

800-328-2020
www.eyecarealliance.com

We will also buy your HARK 599 and LA 350/360 - Call for a quote today!

Refurbished Units with 
Warranties In Stock

Full Repair and 
Refurbishment Services

CALL FOR A FREE ESTIMATE

Only ECA has new parts and complete calibration systems for both from Zeiss 

LENS ANALYZER HUMPHREY 599 w/Glare

™
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Ophthalmic Equipment Resources
www.oersales.com

Ophthalmic Sales & Service
• Quality Refurbished Equipment

• Traditional Lane Equipment
• Pre-Test Equipment

• New & Pre-Owned Digital Retinal 
Camera Systems

We purchase used equipment.

We stand behind our product after delivery.

Call toll free: 888-894-2040
O: 770-207-1133 • F: 770-207-9225

549 Camp Lake Rd., Suite 1
Monroe, GA 30655

 Products and Services

Before After Before After

DIAMOND KNIFE REPAIR/RESIZE

• Repair any make or style diamond blade

• Changing to a smaller incision? We can resize 
or reshape any style diamond blade

• Free annual cleaning and inspection of
Pelion/Metico diamond blades

• Over 30 years experience in diamond knives

We also repair any make surgical instrument, 
including phaco, I/A handpieces and tips

www.pelionsurgical.com
888-883-3991

 Practice For Sale

www.practiceconsultants.com

PRACTICES FOR SALE
NATIONWIDE

Visit us on the Web or call us to learn
more about our company and the 

practices we have available.

info@practiceconsultants.com

800-576-6935

Targeting 
Ophthalmologists?

CLASSIFIED ADVERTISING 

WORKS
• JOB OPENINGS   • CME PROGRAMS

• PRODUCTS & SERVICES   • AND MORE. . .

Contact us today 
for classified advertising:
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com
CONTACT US TODAY 

FOR CLASSIFIED ADVERTISING
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com
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Resident Case Series

Churg-Strauss syndrome is a sys-
temic inflammatory condition tra-
ditionally characterized by asthma, 

eosinophilia and involvement of vari-
ous organ systems, traditionally the 
respiratory tract, skin, gastrointestinal 

tract and kidney.1,2 Churg-Strauss syn-
drome is classifi ed as an ANCA-asso-
ciated vasculitis, along with Wegener’s 

Discussion

The patient was referred with a 
working diagnosis of idiopathic orbital 
inflammatory syndrome (IOIS). The 
differential diagnosis was extensive, in-
cluding: infectious (e.g., viral, bacterial, 
mycobacterial and fungal); infl amma-
tory (e.g., sarcoid, IOIS, ruptured der-
moid cyst); collagen vascular disease; 
and benign or malignant tumors. Exci-
sional biopsy was performed. A 20 mm 
x 18 mm x 6 mm circumscribed fi rm 
mass, with a smooth, pink surface, sur-
rounded by fi brosis, was excised. His-
topathologic examination revealed a 
chronically infl amed, scarred and atro-
phic lacrimal gland with varying de-
grees of atrophy (See Figure 2). Some 
acini were well-preserved with others 
largely replaced by a diffuse infi ltrate 
of well-differentiated lymphocytes and 
numerous plasma cells. Occasional 

sections revealed scarce eosinophils. 
Flow cytometry demonstrated poly-
typic B cells and CD5 positive T cells 
with no immunophenotypic evidence 
of a lymphoproliferative disorder. The 
patient was diagnosed with chronic 
infl ammation with fi brosis of the right 
lacrimal gland. Following excisional 
biopsy, the patient reported resolution 
of symptoms and did not require sys-
temic treatment.

Nine months following excisional 
biopsy, the patient reported recur-
rence of RUL swelling associated with 
headache, vomiting, abdominal pain, 
abdominal rash, lethargy, dizziness, 
dyspnea  and coughing. The patient 
presented to her pediatrician who 
noted a right-sided flank mass with 
an overlying rash. Subsequent MRI 
of the orbits revealed a superolateral 
orbital lesion increased in size versus 
initial MRI despite interval excision. 
Computed tomography imaging of 
the abdomen revealed a right-sided 
renal mass. Renal biopsy revealed 
nine of 14 glomeruli with active le-
sions (See Figure 3). Six glomeruli 
showed cellular crescent with fibri-
noid necrosis. There was no immune 
complex deposition or anti-glomeruli 
basement membrane staining by im-
munofl uorescence.

Based on these developments, the 
differential diagnosis was narrowed 
to infectious (e.g., tuberculosis) and 
infl ammatory (e.g., Churg-Strauss syn-
drome, Wegener’s granulomatosis, mi-
croscopic polyangiitis, sarcoidosis, and 

polyarteritis nodosa). Repeat laborato-
ry analysis revealed hemoglobin of 10.8 
g/dL, platelets of 456 x 103/µL, ESR 
of 70 mm/hr, CRP of 2.92 mg/L and 
complete metabolic panel within nor-
mal limits. Additional studies included 
urinalysis, revealing trace blood, 4+ 
protein, and trace leukocytes. Testing 
for anti-nuclear antibody, cytoplasmic-
anti-neutrophil cytoplasmic antibody 
(c-ANCA) and perinuclear-ANCA (p-
ANCA), anti-proteinase 3 (anti-PR3), 
serum angiotensin converting enzyme, 
tuberculin skin test and group A strep 
were negative. Anti-myeloperoxidase 
(anti-MPO) antibody was positive. 
Based on these results, the patient was 
diagnosed with Churg-Strauss syn-
drome. The patient was subsequent-
ly treated with cyclophosphamide 
and prednisone with improvement 
in her symptoms.

Diagnosis, Workup and Treatment

Before reading on, please see p. 122 for presenting complaint, history and examination.
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Figure 3. Renal biopsy. Biopsy revealed 
nine of 14 glomeruli with active lesions. 
Six glomeruli show cellular crescent with 
fi brinoid necrosis. There was no immune 
complex deposition or anti-glomeruli
basement membrane staining by
immunofl uorescence.

Figure 2. Microscopic examination of exci-
sional biopsy. Note a chronically infl amed, 
scarred and atrophic lacrimal gland. Some 
acini are well-preserved with others largely 
replaced by a diffuse infi ltrate of well-
differentiated lymphocytes and numerous 
plasma cells. Occasional sections revealed 
scarce eosinophils.
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granulomatosis and microscopic poly-
angiitis.3 While Wegener’s granuloma-
tosis is associated with c-ANCA and 
anti-PR3 antibodies, Churg-Strauss 
and microscopic polyangiitis are as-
sociated with p-ANCA and anti-MPO 
antibodies.3,4 Despite these traditional 
associations, approximately 30 percent 
of patients with Churg-Strauss ex-
press these antibodies.3 Churg-Strauss 
is also an HLA-associated disease.3

HLA-DRB1*04, HLA-DRB1*07, 
and HLA-DRB4 confer susceptibil-
ity. HLA-DRB1*13 and HLA-DRB3 
confer protection.

Ocular fi ndings among the ANCA-
associated vasculitides overlap signifi -
cantly and are not reliably diagnostic 
of individual diseases. Common symp-
toms among patients with each condi-
tion include: conjunctivitis; episcle-
ritis and scleritis; peripheral ulcerative 
keratitis; retinal vasculitis; orbital mass, 
myositis, or dacryoadenitis; nasolacri-
mal duct obstruction; and neuro-oph-
thalmic manifestations.3

Treatment of Churg-Strauss, along 
with other ANCA-associated vasculi-
tides, consists of traditional and novel 
modalities.1,2 Traditional treatments 
consist of cyclophosphamide, azathio-
prine, methotrexate and glucocorti-
coids. More novel modalities are tar-
geted therapies designed to increased 
effectiveness while minimizing side 
effects. These treatments include 
rituximab, anti-IL-5 antibodies, omali-
zumab (anti-IgE antibody)and myco-
phenolate mofetil.1

The author would like to thank Car-
ol L. Shields, MD, Wills Eye Institute 
Ocular Oncology Service, for her as-
sistance with this case.

1. Vaglio A, Moosig F, Zwerina J. Churg-Strauss syndrome: 
Update on pathophysiology and treatment. Curr Opin Rheumatol 
2012;24:24-30.
2. Abril, A. Churg-strauss syndrome: An update. Curr Rheumatol 
Rep 2011;13:489-495.
3. Kubal AA, Perez VL. Ocular manifestations of ANCA-associated 
vasculitides. Rheum Dis Clin N Am 2010;36:573-586.
4. Wilk, A. Clinical and pathophysiological signifi cance of anti-
neutrophil cytoplasmic autoantibodies in vasculitis syndromes. 
Mod Rheumatol 2009;19:590-599.
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Muscoloskeletal Disorders 
Among Eye-Care Physicians

Ophthalmologists and optometrists 
have a higher prevalence of neck, 

hand/wrist and lower back pain com-
pared to family medicine physicians, 
according to a survey from the Uni-
versity of Iowa and the Mayo Clinic.

One hundred eighty-six surveys 
were completed by 94 eye-care phy-
sicians and 92 family medicine phy-
sicians with a response rate of 99 
percent and 80 percent. Eye-care 
providers, compared with their fam-
ily medicine colleagues, reported a 
higher prevalence of neck pain (46 
percent versus 21 percent; p=0.01), 
hand/wrist pain (17 percent versus 
7 percent; p=0.03) and lower back 
pain (26 percent versus 9 percent; 
p=0.01). A greater proportion of 
eye-care physicians classifi ed their 
job as a high-strain job (high de-
mand, low control; 31 percent ver-
sus 20 percent). 

Ophthalmology 2012;119:213-220
Kitzman A, Fethke N, Baratz K, Zimmerman M, et al.

SCUT Finds Corticosteroids Do 
Not Improve BSCVA

The Steroids for Corneal Ulcers Tri-
al compared prednisone sodium 

phosphate 1.0%, to placebo as ad-
junctive therapy for the treatment 
of bacterial corneal ulcers and found 
that use does not improve three-
month vision in patients. The primary 
outcome was best spectacle-correct-
ed visual acuity at three months from 
enrollment, and secondary outcomes 
included infi ltrate/scar size, reepithe-
lialization and corneal perforation.

Five hundred eligible patients 
over the four-year study had a cul-
ture-positive bacterial corneal ulcer 
and received topical moxifloxacin 
for at least 48 hours before random-
ization. No significant difference 
was observed in the three-month 
BSCVA (-0.009 logMAR; p=0.82), 

infi ltrate/scar size (p=0.40), time to 
reepithelialization (p=0.44) or cor-
neal perforation (p>0.99). A signifi -
cant effect of corticosteroids was 
observed, however, in subgroups of 
baseline BSCVA (p=0.03) and ulcer 
location (p=0.04). At three months, 
patients with vision of counting fi n-
gers or worse at baseline had 0.17 
logMAR better visual acuity with 
corticosteroids (p=0.03) compared 
with placebo, and patients with ul-
cers that were completely central 
at baseline had 0.20 logMAR bet-
ter visual acuity with corticosteroids 
(p=0.02).

Arch Ophthalmol 2012;130:2:143-
150
Srinivasan M, Mascarenhas J, Rajaraman R, Ravindram M, et al.

Simulated Outcome Results for 
Toric IOL Surgery

Simulated clinical outcomes suggest 
that overall results for patients 

whose toric IOL surgery planning is 
performed with dual-zone automated 
keratometry data from the biometer 
will be equivalent to those for whom 
manual keratometry is used. 

Patient records at four clinical sites 
were reviewed, identifying 128 pa-
tients who had manual keratometry 
and biometry with the Lenstar LS 
900 recorded before toric IOL im-
plantation and refractive follow-up 
data after implantation. Preoperative 
and operative data were extracted 
from patient charts. Simulated re-
fractive outcomes were calculated 
based on mathematically removing 
the actual IOL implanted and then 
mathematically inserting the IOLs as 
determined by manual or automated 
keratometry from the biometry de-
vice. Simulated residual refractive 
astigmatism was lower for the biom-
eter when the standard deviation of 
the angle of astigmatism was low, and 
site-to-site variability was also lower.

J  C a t a r a c t  R e f r a c t  S u r g 
2011;37:2181-2187
Hill W, Osher R, Cooke D, Solomon K, et al.

(continued from page 113)
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What is your differential diagnosis? What further workup would you pursue? Please turn to p. 120

Presentation

An 11-year-old Hispanic female presented to the Ocular Oncology Service at Wills Eye Institute for evaluation of a 
right upper eyelid (RUL) mass. The patient initially complained of three weeks of RUL swelling associated with lateral 
eyelid pain and erythema (See Figure 1). Her symptoms resolved following a single dose of 80 mg of oral prednisone 
and a 10-day course of amoxicillin/clavulanate prescribed by her primary ophthalmologist. Nine months later, her 
RUL swelling recurred. At the same time, the patient was hospitalized for a new-onset asthma exacerbation following 
one week of intermittent itching and epistaxis. While admitted, the patient had an elevated platelet count but other-
wise normal complete blood count, including white blood cell differential, erythrocyte sedimentation rate (32 mm/hr), 
C-reactive protein (0.8 mg/L), and basic metabolic panel. The patient was discharged and treated with a seven-day 
course of 60 mg of oral prednisone daily followed by a four-day course of 80 mg of oral prednisone daily. The patient 
was referred to Wills Eye Institute for further evaluation, as there was no improvement in her symptoms. 

Medical History

The patient’s past medical history was unremarkable except for seasonal allergies. The patient was not taking sys-
temic medications prior to admission. Her social history was noteworthy for one-month trips to Mexico every year. 

Examination

Visual acuity was 20/40 in both eyes without correction, improving to 20/25 in both eyes with pinhole correction. 
Pupils were equal and reactive without a relative afferent pupillary defect. Extraocular motility and visual fi elds were 
full and intraocular pressures were within normal limits. The patient identifi ed nine of nine color plates in both eyes, 

and exophthalmometry revealed no proptosis. Dilated fun-
doscopy was within normal limits bilaterally.

Timothy Van Johnson, MD

Recurrence of swelling and pain in a young girl’s eyelid prompts 
a referral to Wills Eye Institute for further evaluation.

Figure 1. External photograph at initial presentation. Note right 
upper eyelid swelling and mild ptosis.
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