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Abstract

Purpose: To determine cataract surgeon viewpoints on the efficacy of available therapies/
preventatives for two common sequelae of cataract surgery; inflammation and posterior capsular
opacification (PCO).

Methods: Cataract surgeons practicing worldwide specializing in adult, pediatric and veterinary
patients were interviewed between March and August 2018.

Results: Ocular inflammation following cataract surgery is treated by either corticosteroids
and/or nonsteroidal anti-inflammatories (NSAIDs). Adult and pediatric cataract surgeons are
satisfied with current treatments whereas this inflammation is still considered a problem by some
in veterinary practice due to its slow resolution. YAG laser therapy is the PCO treatment of choice
for adult cataract surgeons and they are generally pleased with its outcome. However, pediatric
cataract surgeons find YAG problematic, especially in patients under 6 years of age, and invasive
surgery is often needed to correct PCO/visual axis opacification (VAO). Veterinary
ophthalmologists report that YAG is not effective for PCO in animals, especially dogs, due to the
density of the fibrotic plaques. 86% of adult and 100% of veterinary and pediatric cataract
surgeons surveyed agree that effective anti PCO therapeutics would improve clinical care.

Conclusion: Surgeons treating human patients are pleased with the available treatments for
ocular inflammation following cataract surgery, although some veterinary ophthalmologists
disagree. The surgeons surveyed agree that PCO/VAO remains an unsolved problem in pediatric
and veterinary cataract surgery while the long term outcome of adult cataract surgery could be
improved by additional attention to this issue.

Keywords

Cataract surgery; Inflammation; Posterior capsular opacification; PCO; Interview; Opinion;
Therapeutics

%orrespondence: Melinda K. Duncan, Professor, Department of Biological Sciences, Newark, DE 19716, USA, duncanm@udel.edu.

‘Author contributions: MHS helped design the study, conducted interviews and wrote the manuscript; SGN helped design the study,
conducted interviews, developed the figures and edited the manuscript; MKD participated in study design, edited the manuscript and
provided financial support.

Declaration of financial/other relationships: No financial disclosures in medicine exist for any of the authors. Peer reviewers on this
manuscript have no relevant financial or other relationships to disclose.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shihan et al. Page 2

Introduction:

Cataracts, a major cause of blindness worldwide[1-3], are efficiently treated by surgery
followed by implantation of an artificial intraocular lens (IOL)[2]. However, cataract surgery
triggers acute ocular inflammation which can be painful and slows visual recovery[2,4].
Inflammation is currently treated by either anti-inflammatory eye drops which are plagued
by low patient compliance[5] or installation of anti-inflammatories into the eye at the time of
surgery (“drop-less” cataract surgery)[6]. While this acute inflammation usually resolves
quickly in the absence of infection, low-level inflammation can persist for months post
surgery and may exacerbate other ocular pathologies such as uveitis and glaucoma [7-10].
Then, months to years following cataract surgery, a significant proportion of cataract patients
experience an apparent recurrence of their cataract as Posterior Capsular Opacification
(PCO)[11-14].

PCO develops due to the presence of a mixture of scar-producing myofibroblasts and
aberrant lens fiber cells in the optical axis[11]. While the rates of PCO in human patients as
determined within the first year of surgery have greatly diminished over the past 10 years
due to the widespread introduction of “square edge” 10Ls made of hydrophobic materials,
late-onset PCO still occurs in a significant number of adult patients which limits the long-
term outcome of cataract surgery[15-20]. Late onset PCO becomes particularly problematic
as multifocal and accommodating 10Ls intended to restore the full range of high-resolution
vision enter common clinical use as even slight amounts of PCO can greatly impair the
performance of these lenses [21-23]. Further, short term PCO rates in infants and animals
undergoing cataract surgery are still high as the remnant lens cells have a higher proliferative
and migratory potential than is typical in age-related human cataract patients[24-27].
Animals also tend to develop relatively dense PCO plaques, perhaps due to the high
prevalence of lens-induced uveitis in veterinary patients due to their more advanced cataract
phenotypes at surgery[26,28].

In adult humans, PCO is routinely treated non-invasively by YAG laser
capsulotomy[2,12,29]. However, while YAG therapy for PCO is highly effective in this
population, it can result in retinal detachment, macular edema, glaucoma, IOL damage, and
IOL dislocation[30-34], especially when high laser power is used to treat dense PCO[30].
Although these complications are relatively uncommon (0.5-2% of patients undergoing
YAG), and could be resulting from the cataract surgery itself and not YAG capsulotomy per
se, it has been pointed out that these potentially blinding sequelae still affect significant
numbers of people as both cataract surgery and YAG therapy for PCO are common[35].
Outside of clinical considerations, YAG laser capsulotomy is also a cost for these patients
and their health insurers[36]. Further, YAG laser therapy is problematic in young children
both due to their inability to sit at the instrument for the procedure and a tendency to form
dense PCO[37], while YAG is generally not performed on animals due to both their
tendency to form dense PCO and cost[26,30].

For these reasons, researchers have sought to further reduce PCO rates by a variety of
approaches. Attempts have been made to prevent PCO through further improvements in 10L
design and surgical techniques such as “Bag in the lens”[35,38,39]. However, safety
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concerns, cost, and the high level of surgical expertise often needed for the most effective
approaches have prevented their universal incorporation into clinical practice[35,39-42]. As
PCO is caused by proliferation, migration, and differentiation/transdifferentiation of lens
epithelial cells (LECs) remaining behind post cataract surgery, numerous attempts have been
made to interfere with the behavior of the remnant LECs post cataract surgery. The role of
IOL material in PCO development has been investigated leading to a consensus that
hydrophobic IOLs lead to lower short term PCO rates due to better adherence of the IOL to
the lens capsule, although this is not a universal solution as hydrophobic 10Ls are more
prone to glistening and can exacerbate ocular inflammation[43,44]. Surface modification of
IOLs with bioactive substances such as heparin have been attempted in order to improve
IOL biocompatibility. While these approaches can improve 10L-triggered inflammation,
their success in preventing PCO is mixed [44-47]. Attempts have also been made to block
LEC division with anti-proliferative agents or to kill the LECs entirely[48,49], but, in many
cases, these approaches are plagued by safety concerns and are often not effective long-term
as they seldom can target every remnant LEC[48]. Further, it has been pointed out that
modern IOL designs rely on the remnant lens cells to secure the implant’s long term position
in the eye, while the inadvertent loss of all lens epithelial cells following cataract surgery
results in “dead bag syndrome” in which the IOL fails to remain centered in the optical
axis[50,51].

It has been proposed that PCO may be best prevented by treatments that encourage the
remnant LECs to differentiate into lens fibers which will remain at the capsular bag
periphery to both fix the IOL in place while being less migratory and permanently
postmitotic[52-54]. A few reports have suggested that small capsulotomy cataract surgery/
refilling of the capsular bag with a fiber differentiation promoting compound may be
effective, but some fibrotic cells are still produced [52,55]. In recent years, we have gained a
significant cell biological understanding of what pathways drive remnant lens epithelial cells
towards fiber cell differentiation versus transdifferentiation into fibrosis producing
myofibroblasts [56-61]. To date though, pharmacological antagonists of these pathways
have shown limited success in preventing PCO, although most of the tested therapies only
targeted one of the many signal transduction pathways likely involved in PCO
pathogenesis[62—67]. However, the feasibility of continuing to develop our deepening
understanding of PCO pathogenesis into FDA approved anti-PCO therapies is impaired by a
perception by some that PCO is not still an issue of clinical concern[35].

Thus, we undertook a survey of cataract surgeons who treat a breadth of patients including
adults, children, and animals to discuss the clinical challenges they encounter and the types
of therapeutic interventions that would enhance the long term efficacy of cataract surgery.

Institutional review board review was conducted at the University of Delaware and this
project was deemed “not human subjects research” as it consisted of “Information-gathering
interviews where questions focus on things, products, or policies”. Practicing cataract
surgeons (50) were recruited through direct email contacts (supplemental figure 1), ARVO-
connect, the online community for the Association for Research in Vision and
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Ophthalmology (supplemental figure 2), and direct conference contacts at the American
Association for Pediatric Ophthalmology and Strabismus (AAOPS) Annual Meeting-2018-
Washington DC, USA, The Association for Research in Vision and Ophthalmology (ARVO)
Annual Meeting-2018, Honolulu, Hawaii, USA, Centro de Oftalmologia Barraquer,
Investigacion, Barcelona, Spain, the Ryan Veterinary Hospital - Penn Vet - University of
Pennsylvania, USA, and private practice offices in Newark, Delaware and Plymouth,
Pennsylvania, USA to participate in in person, phone and e-mail interviews (Figure 1A and
1B). Only people who self-identified as board-certified ophthalmologists who perform
cataract surgery as the major portion of their clinical duties were surveyed for this study.
Typical interview questions are listed below and the same questions were asked to each
cataract surgeon who participated in this study.

1 What are your top three concerns regarding post-surgical management after
cataract surgery?

2. How do you manage post cataract surgical inflammation? Are you satisfied with
the current standard of care for post cataract surgical inflammation treatment?
Any alternatives that you would prefer?

3. How many Posterior Capsular Opacification (PCO) cases do you get per year?
Do you still think PCO s a clinical problem?

4, How long does PCO take to develop after surgery in your patients (based on your
experiences)?

5. How do you treat PCO? How many patients get subsequent consequences such
as macular edema and retinal detachment? (you can use a percentage of patients
out of the total number of PCO patients)

6. Are you satisfied with the treatment protocol for PCO? What do you desire or
what changes would you do?

7. If there was a non-surgical approach to treating PCO/post-surgical ocular
inflammation would you use it? What type of target would you prefer?

8. Which drug delivery system would you prefer? (Ointment/injection during
surgery.)
This question was least discussed during the interview session.
« Do you have any colleagues that could help us out with our market research?

Please leave contact information below either yours to reach out later or that of
your colleagues interested in participating in this type of interview.

What are your top 3 concerns for post-surgical management after cataract surgery?

Post cataract surgical inflammation and PCO are major patient management
concerns post cataract surgery (PCS)—Cataract surgeons were asked about their
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major concerns with patient management post cataract surgery (PCS) (Figure 2). 41% of
adult cataract surgeons have stated that PCO is one of their top three major post cataract
surgical complications and 31% of adult cataract surgeon mentioned that inflammation is a
major patient management concern PCS. Macular edema is a major concern of 24% of adult
cataract surgeons while post-surgical infection (21%) and retinal detachment (17%) were
also major concerns of some of adult cataract surgeons interviewed (Figure 2A).

92% of pediatric cataract surgeons surveyed reported that visual axis opacification (VAO) is
their major concern PCS while 77% of pediatric surgeons felt that post-surgical glaucoma
was among their top three major concerns. Post-surgical inflammation was a major concern
for 69% of pediatric surgeons interviewed while fewer surgeons gave post-surgical infection
(23%) and retinal detachment (7%) as major management concerns for pediatric cataract
patients (Figure 2B).

In contrast to adult and pediatric cataract surgeons, 100% of veterinary cataract surgeons
report that glaucoma is among their top three major concerns PCS while 88% mentioned
inflammation among their major clinical concerns after cataract surgery. 63% of veterinary
cataract surgeons report that PCO is a long term clinical issue affecting their patient’s vision
PCS, while 50% of them report that retinal detachment is a major PCS complication. In
contrast to human ophthalmologists, 13% of veterinary ophthalmologists mentioned that
corneal healing can be an issue PCS in their patients (Figure 2C).

How do you manage to post cataract surgical inflammation? Are you satisfied with the
current standard of care for post cataract surgical inflammation treatment? Any
alternatives that you would prefer?

Steroidal and nonsteroidal anti-inflammatory agents (NSAIDs) are the
standard of care for the management of inflammation post cataract surgery—
Steroidal and nonsteroidal anti-inflammatory agents (NSAIDs) are regularly administered to
treat and/or prevent post cataract surgical inflammation. Cataract surgeons treating both
adult and pediatric human patients are quite satisfied with the current standard of care for the
management of post cataract surgical inflammation. In contrast, 62% of veterinary cataract
surgeons are dissatisfied with this standard of care as animals, such as dogs, often need to be
treated with anti-inflammatory agents for 3 to 6 months PCS for a complete recovery as they
often present at surgery with phacolytic uveitis[68,69]. Thus, veterinary cataract surgeons
expressed an interest in trying out alternatives if they are made available. (Figure 3).

How many Posterior Capsular Opacification (PCO) cases do you get per year?

25% of adult and veterinary patients, and almost 100% of pediatric patients
develop clinically significant PCO/VAO post cataract surgery (PCS)—Most adult
cataract surgeons surveyed estimated that approximately 25% of the cataract patients they
treat return with clinically significant PCO within 10 years of cataract surgery. Cataract
surgeons from developing countries such as South Africa and Peru have stated that 50% of
their patients develop clinically significantly PCO in their clinical settings. In contrast, few
cataract surgeons from developed countries experience 10% or fewer PCO patients per year.
On the other hand, pediatric cataract surgeons said that almost 100% of pediatric patients
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develop PCO/VAO within a few months to years after cataract surgery. Some veterinary
cataract surgeons report that 100% of their patients develop PCO, especially dogs. However,
not all PCO impairs vision enough to hinder animals from performing regular activities like
walking or finding food. Thus, about 25% of animal owners bring their animals to the
veterinary cataract surgeon for behaviorally significant PCO (Figure 4A).

How long does PCO take to develop after surgery in your patients (based on your
experience)?

Pediatric patients develop PCO quickly compared to adult and veterinary
patients—Surgeons who treat adult human patients feel that it takes between 2 to 5 years
(average 3.5 years) to develop PCO PCS. Pediatric surgeons have informed us that it takes
12- 16 months for pediatric patients to develop PCO/VAO. However, several pediatric
cataract surgeons have seen PCO/VAO development as early as 4 weeks PCS. Veterinary
cataract surgeons report that behaviorally significant PCO develops in about 1-2 years PCS
in younger dogs (Figure 4B), although many older dogs do not live long enough PCS for this
to be a concern.

Do you still think PCO is a clinical problem?

PCO is still clinically important—Since all cataract surgeons report PCO in their
practice, next we asked if they consider PCO as a significant, unsolved clinical issue and
found that 100% of pediatric and veterinary cataract surgeons and 97% of adult cataract
surgeons surveyed agreed with this statement. The sole disagreeing cataract surgeon who
treats adult patients has told us that PCO is not clinically important since 1% or less of their
patients develop PCO and this is easily treated by YAG when it occurs (Figure 5).

How do you treat PCO?

YAG laser capsulotomy is the treatment of choice for PCO in adults while this
is less used in pediatric and veterinary patients—Cataract surgeons specializing in
adult patients reported that YAG laser therapy is the treatment of choice for PCO. While
pediatric cataract surgeons told us that YAG is sometimes possible in older children when
the posterior capsule is intact, YAG is less feasible in younger or developmentally delayed
children unable to sit still for the procedure as this requires placement of an anesthetized
child at the instrument. Even when YAG is possible, children often develop dense PCO
which cannot be removed by YAG and still require a posterior capsulotomy and anterior
vitrectomy. Further, pediatric patients often develop PCO-like symptoms even if they
underwent posterior capsulotomy during the initial cataract surgery due to the growth of
cells across the anterior hyaloid membrane (visual axis opacification (VAQ)). Due to the
location of the aberrant cells, VAO must be treated by anterior vitrectomy[70-72]. In
contrast, all veterinary cataract surgeons interviewed stated that there is no practical
treatment for PCO in animals (Table 1).
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How many patients get subsequent consequences such as macular edema and retinal
detachment? (you can use a percentage of patients out of the total number of PCO

patients)

Most adult cataract surgeons surveyed reported that they have not seen side-
effects following YAG laser capsulotomy, while others stated that although the
negative consequences of YAG laser capsulotomy are often minimal,
important side effects still occur—YAG laser is the treatment of choice for adult PCO
among the cataract surgeons surveyed. As some negative consequences of YAG therapy have
been reported[30-32,34], we asked adult cataract surgeons whether their patients have
experienced any negative consequences after YAG laser therapy and found that 62% of adult
cataract surgeons report that they have not seen any side effects following YAG laser
therapy. However, 18% of adult cataract surgeons state that they have seen approximately
1% of patients experience retinal detachment following YAG laser therapy in their clinical
practice, whereas 3% of adult cataract surgeons report a 2% retinal detachment rate, and a
1% rate of macular edema after YAG laser therapy. 14% of adult cataract surgeons surveyed
reported that they have seen glaucoma after YAG laser treatment, but this occurs in 1% or
less of all patients (Figure 6).

Are you satisfied with the treatment protocol for post cataract surgical inflammation and
PCO? What do you desire or what changes would you do? If there was a new non-surgical
approach to treating PCO/post-surgical ocular inflammation would you use it?

Most of the cataract surgeons surveyed are interested in new ways to prevent
PCO while they are generally satisfied with the standard of care for
inflammation prevention post cataract surgery—~Finally, we asked if cataract
surgeons would be interested in incorporating anti PCO therapeutics into their clinical
practice and found that all pediatric and veterinary cataract surgeons showed interest in
preventive anti PCO therapeutics (Figure 7B and C). However, 14% of adult cataract
surgeons think that YAG laser is adequate to treat PCO and thus do not feel that additional
preventive anti PCO measures are necessary (Figure 7A). Overall, cataract surgeons treating
humans feel that standard of care is sufficient for the treatment of inflammation associated
with cataract surgery (Figure 3), however, those who treat animals would like additional
therapeutic options for inflammation as this is not adequately controlled in their patients
with the current standard of care (Figure 3).

Discussion:

The development of extracapsular cataract surgery followed by intraocular lens implantation
is one of the most significant advances in modern medicine, taking cataract from being the
major cause of human blindness and low vision that it was through most of human history,
to a condition that can be treated with a quick outpatient procedure[73]. However, even the
most robust surgical intervention has the potential for negative sequelae[2,11,12].
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Most cataract surgeons surveyed are satisfied with the treatments available for ocular
inflammation following cataract surgery

Cataract surgery is one of the most commonly performed surgeries in the world and has been
highly successful for decades[5]. However, cataract surgery results in acute ocular
inflammation arising as a normal response to the surgical wound[74]. While high levels of
inflammation can be an important sign of infection, uncontrolled “sterile” ocular
inflammation is undesirable as it opacifies the ocular media and can lead to several other
complications notably uveitis, secondary glaucoma, macular edema and even retinal
detachment[5,7,75]. Thus, its post cataract surgical management is of paramount
importance. Currently, corticosteroids or nonsteroidal anti-inflammatory agents (NSAIDs),
or a combination of both, are the treatment of choice in the management of inflammation
post cataract surgery[5,76]. In general, steroids are more effective in managing inflammation
than NSAIDs, however, in some cases, NSAIDs might be sufficient in routine patients
undergoing cataract surgery[77].

Due to the importance of inflammation management post cataract surgery, we first asked
cataract surgeons if they see post-surgical inflammation in their clinical settings. All of the
cataract surgeons have informed us that inflammation is a common side effect that they see
following cataract surgery which is consistent with reports that most if not all cataract
patients develop inflammation post cataract surgery[5,75,76]. Next, we have asked them
about their preferred methods to manage post-surgical inflammation. Consistent with the
literature, some of the cataract surgeons we surveyed prefer to use corticosteroids, while
others apply NSAIDs or a combination of both[5]. Most surveyed adult and pediatric
cataract surgeons stated that they were satisfied with the current standard of care for
inflammation management post cataract surgery. However, veterinary cataract surgeons were
interested in additional ways to prevent inflammation post cataract surgery as it can take a
few months to resolve inflammation PCS in dogs, which is time-consuming and not cost-
effective. This observation is consistent with the literature which suggests that a high
proportion of dogs receive cataract surgery after the onset of phacolytic uveitis resulting
from mature cataract which must be treated to prevent side effects such as inflammation and
glaucoma[78].

Most cataract surgeons surveyed feel that PCO is still an important clinical problem

As surgical therapies for cataract were being developed, intracapsular lens removal became
the therapy of choice since extracapsular lens extraction was plagued by PCO as
proliferation, migration, and differentiation/transdifferentiation of the remnant lens epithelial
cells resulted in a rapid recurrence of visual symptoms which could only be treated with
subsequent invasive surgery[73]. Later, attempts to develop intraocular lens prostheses were
greatly slowed by high rates of PCO, however, the advent of YAG laser capsulotomy made
this treatable by a non-invasive office procedure[29]. This has been bolstered by the
development of square edge 10OLs which have reduced PCO rates in adults to the single
digits when measured within the six months to a year after cataract surgery[79-81], allowing
extracapsular lens extraction followed by IOL implantation to become the standard of care
for cataract treatment. However, there is some controversy about the global use of square
edge IOLs as their design results in pseudophakic dysphotopsia which is the most prevalent
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reason patients are dissatisfied with cataract surgery[82,83]. Further, it has been noted that
the growing popularity of “premium” IOLs which correct vision at all distances make PCO
more clinically important in adults, while YAG laser capsulotomy is not without side
effects[84]. A new surgical technique bag-in the-lens (BIL) has shown promising results
preventing PCO in both adult and pediatric patients compared to the traditional lens-in-the
bag (LIB) procedure. However, this approach has not widely adopted in the USA due to the
lack of clinical studies in the USA, and the specialized technical expertise needed [41,42,85—
90].

These reports have led to some controversy as to whether PCO is a “solved” clinical
problem or still should be the focus of both basic science and drug development efforts due
to its high importance. Most adult cataract surgeons surveyed stated that about 25% of adult
patients undergoing cataract surgery develop clinically significant PCO within 2- 5 years
post cataract surgery. The remaining surgeon reports PCO rates below 1% due to their
routine use of “posterior optic capture/bag in the lens” surgery in which a posterior
capsulotomy is performed at surgery and the remanent lens cells are trapped at the capsule
periphery by placing the IOL in Berger’s space[91]. Surgeons practicing in developing
countries reported higher PCO rates compared to developed countries due to lower access to
improved 10Ls and modern cataract surgical techniques. YAG laser therapy is the treatment
of choice for adults presenting with PCO, and the surgeons surveyed are generally satisfied
with the clinical outcomes of YAG laser therapy although they acknowledge that some
patients do develop undesirable sequelae such as macular edema and retinal detachment.
These opinions closely correlate with published reports that show that the long-term (1-10
years post surgery) PCO rates are still 20-70% in adults[2,35]. The relatively low rates of
severe negative outcomes observed after YAG is also borne out in the literature which
reports rates of 1-3%][2,29]. Several cataract surgeons informed us that YAG laser
capsulotomy is not a financial burden for patients as Medicare and government health
systems cover or subsidize YAG therapy, although this opinion does not consider the cost to
these health care systems or patient copays. For instance, YAG laser capsulotomy to treat
PCO was the 10t most costly ambulatory procedure performed on Medicare patients in
2016[35]. The adult cataract surgeons surveyed are generally satisfied with YAG laser
therapy as a treatment for PCO, although it is less available in developing countries[92].
Overall, 86% of adult cataract surgeons surveyed would be interested in pharmacological
methods to robustly prevent PCO, although some adult cataract surgeons emphasized the
need for improved 10L designs and surgical techniques as other ways to improve the visual
outcomes for their patients. However, the pediatric cataract surgeons interviewed told us that
the reality is quite different for their patients. They stated that almost 100 percent of
pediatric patients undergoing traditional extracapsular lens extraction followed by 10L
implantation develop PCO within the first year following surgery which is supported by
reports in the literature[79,93]. Even in cases where prophylactic posterior capsulotomy is
performed at the time of cataract extraction, the response of the remnant lens epithelial cells
to surgery is still a problem because they can migrate onto the anterior hyaloid and/or cause
phimosis of the anterior capsulotomy resulting in visual axis opacification (VAO)[72,94].
While children over 6 years of age can often be treated with YAG laser capsulotomy,
younger children or those with developmental delays can not sit still at the instrument[93].
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The pediatric cataract surgeons surveyed also noted that VAO/PCO treatment is problematic
in young children as this requires general anesthesia, and YAG instruments optimized for
treating anesthetized children are generally not available. Further, YAG is often counter-
indicated when the PCO is dense or when VAQ involving the anterior hyaloid is
present[70,93]. In these cases, invasive posterior capsulotomies are done and/or anterior
vitrectomies are required to remove the opacification, and even then VAO can re-occur
[71,93,95,96]. All pediatric cataract surgeons surveyed stated that they would be interested
in exploring new approaches to prevent PCO and/or VAO, including the use of
pharmacological agents to prevent these conditions, due to the need for increasing the safety
and efficacy, while reducing the cost, for cataract treatment in children.

The veterinary cataract surgeons surveyed noted that animals (dogs, cats, and horses) tend to
get PCO earlier and progress faster than humans, with PCO rates approaching 100% which
is consistent with the literature[97]. However, veterinary surgeons also note that PCO is
often less clinically significant as animals have shorter life expectancies and most pets only
need sufficient vision to navigate their surroundings and find food, so have less need for
excellent visual acuity. Even with that, 25% of their owners bring their animals back to the
veterinary cataract surgeon reporting a recurrence of visual symptoms. However, few
animals are treated for PCO. First, YAG laser therapy is not effective for most animal PCO
cases due to both the tendency for animal PCO to be denser than that seen in humans, as it
forms more aggressively and must be severe before the owner notes a reduction in their pet’s
vision[97]. Second, as only 25% of veterinary patients develop clinically significant PCO by
the end of their life, and YAG lasers are costly, YAG lasers are uncommon in veterinary
practices. Thus, all veterinary cataract surgeons surveyed are very interested in preventive
anti-PCO therapeutics.

These interviews suggest that most cataract surgeons are satisfied with the current standard
of care for post-surgical inflammation while the majority surveyed felt that new approaches
to prevent PCO would be clinically useful, although the relatively small number of surgeons
interviewed here (50 total across three different practice types; adult, pediatric and
veterinary) could mean the market for new PCO prevention strategies is not as large as
suggested here. However, as major progress has been made in recent years towards
understanding the pathophysiology of PCO[11,56,58,59,98], there is likely sufficient
information about PCO pathogenesis to identify new anti-PCO therapeutics which would be
of particular use in veterinary and pediatric cataract surgery. Simultaneously, new surgical
approaches such as “bag in the lens” and further refinements in 10OL design have clinical
promise in PCO prevention for all patient populations. Thus, the future looks bright for
approaches to reduce the incidence of PCO, improving the long term effectiveness of
cataract surgery.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

(A) 50 cataract surgeons were interviewed in person, by email, and over the phone and (B)
included cataract surgeons treating human adults and children as well as animals.
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Figure 2:

Cataract surgeon opinion on their major concerns regarding post cataract surgical side
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effects. A- adult cataract surgeons; B- pediatric cataract surgeons; C- veterinary cataract

surgeons.
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Are You Satisfied with the Standard of Care for
Inflammation Post Cataract Surgery?
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Surgeons Surgeons Surgeons
N=29 N=13 N=8
Figure 3:

Cataract surgeon opinion on the current standard of care for the management of post cataract
surgical inflammation. Left- adult cataract surgeons; Middle- pediatric cataract surgeons;
Right- veterinary cataract surgeons.
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Figure 4
(A) Cataract surgeon estimates on the percentage of treated cataract patients returning with

PCO (B) Cataract surgeon estimates of the time it takes to develop clinically significant PCO
post cataract surgery.
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Is PCO a Clinical Issue?
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Percentage of cataract surgeons who report that PCO is still a clinical issue in their practice.
A- adult cataract surgeons; B- pediatric cataract surgeons; C- veterinary cataract surgeons.
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What Negative Consequences of YAG Therapy Have

You Seen? What Are the Prevalence Rates?
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Figure6:

Adult cataract surgeon estimates of the prevalence of negative consequences of YAG therapy
based on their clinical experience.
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Pediatric Cataract Surgeons
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N=13
All Cataract Surgeons
92
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N=50

The percentage of cataract surgeons who report that new PCO therapies are needed. A- adult
cataract surgeons; B- pediatric cataract surgeons; C- veterinary cataract surgeons; D- all

cataract surgeons.
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Table 1:

Cataract surgeons’ opinion on the current treatment to manage PCO.

Page 24

Question

Response from cataract surgeons

How do you treat PCO? | Adult- YAG laser therapy

Pediatric- Sometimes YAG is possible when the posterior capsule is intact, but VAO may require anterior
vitrectomy.
Veterinary- There is no practical treatment for PCO in animals.
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