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Abstract: Posterior capsular opacification (PCO), also known as “secondary cataract”, is a common complication following cataract
surgery that can significantly impair visual acuity. The incidence of PCO varies widely in the literature, influenced by intraocular lens (IOL)
type and patient risk factors. Neodymium-doped yttrium-aluminum-garnet (YAG) laser posterior capsulotomy is the standard treatment for
PCO-related visual impairment. Recurrence of PCO after initial treatment with YAG capsulotomy, though more common in children, is rare
in adults. Its underlying pathophysiological mechanisms are similar to that of primary PCO, which includes proliferation, migration, and/or
clustering of lens epithelial cells (LECs), with subsequent reclosure of the posterior aperture. Potential risk factors for PCO recurrence that
have been speculated through a comprehensive search of the current literature include younger age, female sex, high myopia, diabetes,
vitrectomized status, uveitis, low-diopter IOLs, and certain IOL types with higher water content. We present a case of recurrent PCO in
a highly myopic 48-year-old male following cataract surgery and implantable collamer lens (ICL) explantation who received a hydrophobic
acrylic lens with 4% water content. Surgical techniques that may reduce recurrent PCO occurrence and appropriate postoperative care are
emphasized to assist surgeons in their approach to patients at high-risk for this complication.

Keywords: recurrent posterior capsule opacification, recurrent PCO, implantable collamer lens, ICL, repeat neodymium-doped
yttrium-aluminum-garnet, repeat Nd:YAG, cataract surgery, posterior capsule reclosure, posterior capsule re-opacification,

intraocular lens water content, IOL water content

Introduction

Posterior capsular opacification (PCO), or “secondary cataract”, is a well-known and common complication that can
occur following cataract surgery and can lead to a significant decrease in visual acuity. The rate of PCO occurrence after
cataract surgery at six months, one, three, five, and nine years has been reported as 2.1%, 4.0%, 18.0%, 31.2%, and
43.5%, respectively.! However, the rate of PCO formation varies widely in the literature depending on the intraocular
lens (IOL) type and patient risk factors.*

PCO has been categorized into two main types: fibrous and pearl.* The fibrous type is caused by the proliferation and
migration of lens epithelial cells (LECs) that have undergone epithelial-to-mesenchymal transition (EMT), causing folds
and wrinkles in the posterior capsule. The pearl type is due to residual LECs from the equatorial lens region that cluster
together and form Elschnig pearls, easily seen in retro-illumination.”® Both types of PCO can lead to a decrease or
obstruction of the visual axis. The treatment for a visually significant PCO, regardless of type, is generally neodymium-
doped yttrium-aluminum-garnet (YAG) laser capsulotomy.’

There have been several reports in the literature of PCO recurring after a prior YAG capsulotomy.® 2! Various terms have
been used to name this complication, such as “posterior capsule reopacification”,”'* “recurrent PCO”,'” “posterior capsule

aperture reclosure”,*! “regeneratory PCO”,'> “after after-cataract”,'® and “secondary closure of posterior capsulotomy”.'?
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These terms are interchangeable and refer to the repeated obstruction of the posterior aperture following a YAG capsulotomy.
PCO recurrence that impacts the visual axis and requires a second YAG capsulotomy treatment, although common in children,
is rare in adults.** Studies reporting the incidence of repeat YAG capsulotomy due to re-opacification in adult patients vary,
ranging between 0.31% and 0.7% of patients that initially required YAG capsulotomy treatment.”'®

While risk factors of primary PCO have been thoroughly investigated, those associated with PCO recurrence remain
poorly understood due to the infrequency of the event and the scarcity of literature on the subject.'*®'”?*2° Studies have
indicated that several factors may be associated with recurrence, including IOLs with higher water content, younger age,
female sex, diabetes, vitrectomized status, and uveitis. 5% 14:15:18.21

We present the case of a patient who developed recurrent PCO after combined cataract surgery and implantable
collamer lens (ICL) explantation that required a second YAG capsulotomy. We also provide an overview of the existing
literature on recurrent PCO to assist in a more comprehensive understanding of this rare complication and its associated

risk factors.

Case Report

A healthy 48-year-old male with a non-contributory medical history and no systemic medications presented for evaluation of
decreased visual acuity and monocular diplopia in the right eye. His past ocular history was significant for ICL surgery eight
years prior in both eyes for high myopia (—8.25 D —2.50 D x 178° OD and —8.00 D —3.25 D x 175° OS). Examination revealed
an uncorrected distance visual acuity (UDVA) of 20/60 OD and 20/25 OS and a best-corrected distance visual acuity (BDVA)
0f 20/30 OD and 20/20 OS. His manifest refraction was 0.00 D —1.00 D x 12° OD and +0.50 D —1.00 x 170° OS. Slit-lamp
examination (SLE) revealed a central anterior subcapsular cataract in his right eye. Preoperative biometric indices were axial
length of 27.09 mm, K1 of 42.21 D, K2 of 42.66 D, and anterior chamber depth of 3.12 mm. The ICL vault at the time of
cataract surgery was 260 pum centrally using anterior segment optical coherence tomography. The decision was made after
informed consent to proceed with ICL explantation and concurrent cataract extraction. The IOL selection was performed with
the ESCRS IOL Calculator (https://iolcalculator.escrs.org; London, United Kingdom). Of note, as this patient was highly

myopic and at high-risk for retinal detachment and other complications, a dilated fundus examination was performed before
and after all surgical procedures presented in this case report, including both YAG capsulotomies. No significant retinal
findings or complications were observed in any of these examinations.

At the time of surgery, a 2.4 mm temporal clear corneal incision was created followed by the injection of a dispersive
viscoelastic agent to protect the endothelium and maintain the anterior chamber. A cohesive viscoelastic agent was injected
between the ICL and crystalline lens. An O’Gawa instrument was used to carefully lift the proximal end of the ICL away from
the crystalline lens to avoid inadvertent damage to the capsular integrity. The two proximal foot plates were brought over the
iris in the vicinity of the corneal incision. Subsequently, the ICL was grasped by 0.12 mm-toothed forceps, folded upon itself,
and carefully removed from the anterior chamber through the corneal incision. Additional dispersive viscoelastic agent was
injected into the anterior chamber through the same incision. A 5.5 mm continuous curvilinear capsulorhexis (CCC) was then
successfully created. Using an irrigation cannula, hydrodissection and hydrodelineation were performed. The cataract and
cortical lens material were subsequently removed using phacoemulsification and irrigation and aspiration handpieces followed
by thorough anterior, posterior, and equatorial capsular polishing using bimanual technique, as well as further capsular
polishing utilizing a curved 27-gauge Jensen capsule polisher cannula (Ambler Surgical, Exton, PA, USA). Cohesive
viscoelastic agent was then injected into the capsular bag. A one-piece Bausch & Lomb (St. Louis, MO, USA) enVista®™
MXG60E 12.0 D IOL was placed inside the capsular bag in such a manner that the entire optic edge was completely covered
with the overlying CCC. Any residual viscoelastic agent was then removed. All wounds were confirmed to be self-healing.
The surgical procedure was uneventful and well tolerated.

The patient was placed on moxifloxacin 0.5% ophthalmic solution, four times daily for one week. Prednisolone
acetate 1% ophthalmic suspension drops were used four times daily, which were tapered weekly over one month
following surgery. Ketorolac 0.5% ophthalmic solution was used twice daily for six weeks. His postoperative course
continued as expected. The patient’s 1-month and 1-year postoperative manifest refractions were both —1.00 D sphere
OD, UDVA 20/50, and BDVA 20/15.
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Two years and seven months after cataract surgery, the patient presented with complaints of blurred vision in his right
eye for several months. UDVA in the right eye was 20/60 and BDVA was 20/25. SLE showed a fibrous and wrinkled
PCO without evidence of Elschnig pearls in the right eye. The decision was made after informed consent to proceed with
YAG capsulotomy.

After sufficient dilation, an uneventful YAG capsulotomy was performed with the UltraQ machine (Ellex,
Minneapolis, MN, USA). A cruciate pattern was created in single pulse mode at 4.0 mJ power. Brimonidine 0.2%
solution was administered following the procedure. The eye pressure was confirmed to be normal at 15 mmHg. He was
prescribed prednisolone acetate 1% ophthalmic suspension four times daily for four days. His 1-week postoperative
refractive and visual outcomes were —1.00 D sphere OD, UDVA 20/40, and BDVA 20/15.

The patient returned eight months later with a gradual decline in vision over several months. SLE revealed a recurrent
PCO in his right eye. Elschnig pearls were present on the edge of the original capsulotomy opening, and the area within
the original capsulotomy was opacified by a thin fibrous membrane (Figure la—c). This was treated by repeat YAG
capsulotomy following the same procedure above, using single pulse mode at 3.8 mJ power. At the 1-week and 3-month
follow-up visits, the patient remained asymptomatic with no signs of recurrent posterior fibrous membrane formation and

subjective and objective improvement in visual acuity.

Discussion
A systematic search for articles regarding recurrent PCO was conducted. The databases utilized for this search included
PubMed, Scopus, and Google Scholar, which were last accessed on April 18, 2024. A representation of our search
strategy is included in Figure 2. The following search terms were used: (recurrent OR reopacification OR close OR
secondary closure OR regenerat* OR Elschnig OR proliferat*) AND (PCO OR posterior capsule OR posterior capsule
opacific*) AND (YAG OR neodymium OR capsulotomy). The initial search yielded 716 total articles across all
databases. Two authors (AB and GM) independently reviewed and included any studies that reported eyes with visually
obstructing, recurrent PCO that required a second YAG capsulotomy or other surgical intervention in adult patients.
Abstracts and titles were screened by those that appeared relevant to recurrent PCO. Duplicate studies, irrelevant articles,
animal studies, non-English publications, studies with PCO formation after primary posterior capsulorhexis, and studies
with only cases of recurrent PCO without surgical intervention were excluded. After these exclusions, 14 studies met the
inclusion criteria. The subjects in these included studies were characterized by age, sex, IOL type and percentage of
water content, average time between surgical interventions, and associated risk factors in Table 1. Any patient or eye in
the 14 studies that did not undergo a second YAG capsulotomy or other surgical intervention to treat recurrent PCO was
excluded from Table 1. Eyes that underwent posterior capsulorhexis during cataract surgery were also excluded.
Recurrent PCO has been described as pearl or fibrous-type, similar to those in primary PCO."" In pearl-type
formation, LECs can cluster together after the initial YAG capsulotomy, progressing to form a ring of Elschnig pearls
around the posterior aperture. In most cases, the proliferation of these cells is self-limiting. However, on occasion, the
proliferation and migration of LECs is severe enough to impact the visual axis and potentially reclose the posterior

Figure | (a) Retro-illumination reveals the recurrent PCO with Elschnig pearls on the edge of the original capsulotomy opening and a thin fibrous membrane over the
posterior aperture. (b and c) Recurrent PCO with the thin fibrous membrane covering the posterior aperture.
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Figure 2 A representation of our literature review process.?”

aperture.'* In our patient’s case, the recurrent PCO observed was most consistent with that of the fibrous-type. The
mechanism behind LEC proliferation and migration over the posterior aperture, despite the absence of the posterior
capsule as a scaffold, is still under investigation. A possible explanation was provided by an in vitro study investigating
the causes of posterior capsulorhexis closure. They observed the proliferation and migration of residual LECs on a basal
lamina of vitreous origin, believed to be the anterior hyaloid membrane, which provided a surface for the LECs to
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Table | Cases of Recurrent PCO and Reported Risk Factors in the Current Literature

-Hydroview® H60M (Hydrophilic Acrylic by
Storz, 18%)

Authors & Type of # of Mean Age (Y) IOL Model (Material, Manufacturer, % YAG-| Mean YAG-2 Mean Time Risk Factors & Findings
Year Study Eyes/ +Cl Water Content) Time (M) £ CI M) xCl
Patients Sex [Range] [Range]
Jones et al, Case series 6/6* 428 + 12.0 - - 11.5 £ 4.5 [4-18] -Proliferative diabetic retinopathy
19958 3 Female -Prior vitrectomy
3 Male -Familial exudative vitreoretinopathy
-Retinopathy of prematurity
McPherson Case report 1/1* 44 -PMMA biconvex (Model & Manufacturer 13 8 -Age under 50
et al, 1995° | Female not reported, <|%) -Recurrent PCO incidence of 0.7%
Caballero et al, Case series 42 6l =137 -PMMA (Model & Manufacturer not 145 + 4.0 163 + 3.9 -Myopic maculopathy
1997'° | Female reported, <1%) [10-18] [13-21] -Elschnig pearls can spontaneously disappear over time
I Male
Kato et al, Retrospective 17/17% - - - - -IOL implantation
1997" study -Continuous curvilinear capsulorhexis
-Phacoemulsification
Oshika et al, Case report 171 67 -AcrySof® MA60BM (Hydrophobic Acrylic 12 6 -Diabetic retinopathy
2001'2 | Male by Alcon, <0.2%)
Chatterjee and Case report 171 48 -PMMA biconvex (Model & Manufacturer 16 8 -Age under 50
Garg, 2002"3 I Male not reported, <|%) -IOL diameter exceeding anterior capsulorhexis
-Nonproliferative diabetic retinopathy
Kurosaka et al, Retrospective 18/18* 612+ 16 - - 16.1 6.8 —80% of string of pearls disappear 8 years after first YAG
2002'* study 14 Female [7-29] -20% of patients required a second capsulotomy, usually
4 Male within 2 years after the first
Georgopoulos Prospective 2/2* - -Hydroview® H60M (Hydrophilic Acrylic by - - -Hydrogel (hydrophilic acrylic) IOL
etal, 2003'® study Bausch & Lomb, 18%) -Silicone IOLs cause greater formation of Elschnig pearls on
capsulotomy margin but not in the visual axis
Dietlein, Prospective 2/2 745 + 49 -Acrylic (Model & Manufacturer not - Within 2 months -Prior vitrectomy
2003'¢ case series | Female reported) -Silicone oil tamponade
| Male -PMMA (Model & Manufacturer not -Proliferative vitreoretinopathy
reported, <1%)
Garrot et al, Case series 3/2% 385 £ 206 -SK18UB (PMMA by Intraopics, <1%) 63 +3.6 262 -Myotonic dystrophy
2004'7 2 Male -SI-40NB (Silicone by Allergan, <1%) [4-10] [24-27]
Jayaram et al, Case series 5/5 542 +21.6 —6842B (PMMA by IOLAB, later bought by 228+ 48 338 £269 -Age under 50
2005'8 | Female Chiron, <1%) [15-30] [11-82] -Uveitis
4 Male -MC550 (PMMA by Chiron, <I%) -Myotonic dystrophy

-Hydrogel (hydrophilic acrylic) IOLs
-PMMA |OLs
-Recurrent PCO incidence of 0.31%
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Table | (Continued).

2 Prospective

Acrylic, unspecified = |
Silicone = |

Unreported material = 41

Authors & Type of # of Mean Age (Y) IOL Model (Material, Manufacturer, % YAG-1 Mean YAG-2 Mean Time Risk Factors & Findings
Year Study Eyes/ tCl Water Content) Time (M) £ CI M) xcCi
Patients Sex [Range] [Range]
Kalliath et al, Case report /1 60 -AcrySof® 1Q (Hydrophobic Acrylic by 2 3 -Prior vitrectomy
2016" | Male Alcon, <0.5%) -Silicone oil tamponade
Rajesh, 2019%° Case series I* 70 -Hydrophilic (Model & Manufacturer not 8 7 -Capsulorhexis should cover edge of IOL for recurrent
| Female reported) PCO prevention
-Hydrophilic IOL
Ota et al, Case series 22/18 67 + 64 -Eternity® X-60, X-70, NX-60, NX-70S 19.6 £ 3.6 104 + 2.4 -Hydrophobic IOLs with higher water content (4%)
2023%' 12 Female (Hydrophobic Acrylic by Santen, 4%) [2.4-37.3] [4.3-26.6] -Female sex
6 Male -SY60WF (Hydrophobic Acrylic by
Clareon, 1.5%)
-AcrySof® 1Q SN6OWF (Hydrophobic
Acrylic by Alcon, 0.4%)
-ZA9003 (Hydrophobic Acrylic by Tecnis,
<1%)
-iSert® 255 (Hydrophobic Acrylic by
HOYA, 0.24%)
Vivinex ™ iSert® XY (Hydrophobic
Acrylic by HOYA, 0.79%)
Moshirfar et al, Case report 171 48 -enVista® MX60E (Hydrophobic Acrylic by 31 8 -ICL explantation
2024 I Male Bausch & Lomb, 4%) -Age under 50
-Hydrophobic IOL with higher water content (4%)
-High myopia
-Long axial length
-Low-diopter IOL
Total(s) 5 Case 85/78 59.77 £ 3.7 Hydrophobic Acrylic (4%) = 17 17.6* £ 2.7 14.6% £ 32
reports 34 Female PMMA = 13 [2-37.3] [2-82]
6 Case series 25 Male Hydrophobic Acrylic (<1.5%) = 8
2 Hydrophilic Acrylic = 3
Retrospective Hydrophilic, unspecified = |

Notes: Compiled from these studies.®2' Symbols: —, not reported; *, the associated study has more than the listed eyes/patients in Table | but all others were excluded if they did not receive a 2nd YAG capsulotomy for recurrent PCO

that obscured the visual axis; T, calculated from the 59 patients with reported ages; ¥, calculated from the 40 eyes with reported YAG-| times; 5, calculated from the 60 eyes with reported YAG-2 times.
Abbreviations: Cl, confidence interval; Y, year; M, month; YAG-I, time between cataract surgery and first YAG capsulotomy; YAG-2, time between first and second YAG capsulotomy or other surgical intervention.
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obstruct the posterior aperture.”® A case report by Kalliath et al supported this idea, hypothesizing that an anterior hyaloid
face of vitreous origin was responsible for recurrent PCO formation."

IOLs with high water content have been reported as a possible risk factor for recurrent PCO. A prospective study
found that hydrogel lenses, composed of hydrophilic acrylic material with 38% water content, had a higher incidence of
reclosure of the capsulotomy area when compared to other lens materials.'” Two other studies also reported recurrent
PCO in patients with high water content IOLs.'®*® A study on primary PCO formation revealed similar findings, in
which higher water content IOLs composed of hydrophilic acrylic material were shown to have denser and increased
rates of primary PCO formation when compared to their hydrophobic acrylic counterparts. The authors proposed that this
was due to the greater fibronectin binding between the hydrophobic acrylic IOL and posterior capsule, preventing LEC
migration between the two surfaces.”’ Another possible explanation focuses more on lens design rather than material,
with sharp optic edges being associated with fewer PCO and lower rates of laser capsulotomy. Hydrophilic acrylic IOLs
have difficulty maintaining this sharp posterior edge.>* % While the above explanations may be satisfactory for patients
with primary PCO formation, it is still unknown how hydrophilic IOL materials promote re-opacification in cases of
recurrent PCO.

Cases of recurrent PCO have also been observed in hydrophobic IOLs with higher water content than normally found
in other hydrophobic IOLs. A recent case series of 22 eyes by Ota et al displayed that despite using IOLs with 4% water
content in only 14% of their clinic patients, 73% of the eyes with recurrent PCO in their study had these IOLs. Some of
these patients required three YAG capsulotomies. The authors proposed that although hydrophobic IOLs were used, the
higher water content of 4% relative to other hydrophobic IOLs potentially predisposed patients to develop recurrent
PCO.?! When comparing our presented case, our patient also received a 4% water content hydrophobic acrylic lens.
Other than the case series by Ota et al and our own case report, no other studies have reported recurrent PCO in patients
with 4% water content hydrophobic IOLs. It is possible that despite being composed of hydrophobic material, the higher
water content could have contributed to our patient’s recurrent PCO. Further research on PCO recurrence in patients with
hydrophobic IOLs with higher water content is needed to confirm these findings.

Polymethyl methacrylate (PMMA), a hydrophobic IOL material with less than 1% water content, has also been
associated with recurrent PCO. In a case series by Jayaram et al, it was noted that 4 of the 5 patients who developed
recurrent PCO had received an IOL made of PMMA..'® Several other studies also reported recurrent PCO in patients with
PMMA-based IOLs.”'%!31%17 pCO recurrence in PMMA-based lenses may be more associated with its design and optic
edges rather than its actual material. Square-edge PMMA lenses have been found to have significantly fewer PCO than
their round-edge counterparts.>® The studies included in Table 1 that reported the use of PMMA IOLs did not always
mention if square-edge or round-edge designs were used, making it difficult to provide further analysis on this topic.

Patient age appears to be an important factor in recurrent PCO formation. In our review of the literature, the average
age was 59.7 + 3.7 years for 59 patients with reported ages (Table 1). Three studies reported that age under 50 may be
associated with PCO recurrence.”'*'® Our patient, at 47-years-old, supports these findings. A similar trend of increased
risk has also been observed in cases of primary PCO formation after cataract surgery in children and those under the age
of 60.°**3% LECs in younger patients have pro-EMT characteristics and a higher proliferative state than their older
counterparts, allowing PCO formation to occur more easily after surgery.*® Because both primary and recurrent PCO
form from residual LECs, similar mechanisms could explain the increased cases of recurrent PCO in younger patients.

Female sex, a known risk factor for primary PCO, has also been investigated for its association with recurrent
PCO."* Ota et al reported that the majority of their patients were female.”' Conversely, Kato et al reported that sex was
not associated with recurrent PCO."" Patient sex was listed in 12 of the 14 studies regarding recurrent PCO, with a total
of 25 males and 34 females after including our patient (Table 1). Our review of the literature showed a greater number of
reported cases of recurrent PCO requiring a second YAG capsulotomy in female patients. However, further investigation
is needed with a larger sample size to determine if female sex is an attributable risk factor.

Pro-inflammatory or post-surgical states such as proliferative diabetic retinopathy, uveitis, and prior vitrectomy have
been reported in patients with recurrent PCO.*'*'® Similarly, Tassignon et al observed a higher rate of posterior aperture
reclosure after posterior continuous curvilinear capsulorhexis in patients with diabetes, uveitis, and other inflammatory
conditions than in those without.>’ Pro-inflammatory states from these diseases can result in cytokines and other
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chemical mediators that seem to allow greater proliferation of LECs.*® The presence of other systemic diseases that affect
the eyes and may be implicated in recurrent PCO development, such as myotonic dystrophy, are also important to
consider.'”'®3? Conversely, our patient was in excellent medical health and lacked a history of diabetes, uveitis, retinal
pathology, or prior vitrectomy. This observation highlights the importance for ophthalmologists to recognize that
recurrent PCO may occur even in patients without systemic diseases or pro-inflammatory states.

Some additional factors rarely investigated or reported by studies about recurrent PCO are long axial length, high
myopia, and implantation of low-diopter IOLs. All three have been observed to be risk factors for primary PCO
formation following cataract surgery.' Caballero et al reported a patient with myopic maculopathy who required
a repeat YAG capsulotomy in both eyes.'® Kato et al, however, had contradictory findings, reporting that high myopia
did not increase the incidence of Elschnig pear] development following YAG capsulotomy.!' Many of the 14 studies in
our review on recurrent PCO did not report the power of IOLs implanted in their patients. Our patient was highly myopic
with an axial length of 27.09 mm and had a low-diopter IOL of 12.0 D implanted. Further investigation is needed to
determine if high myopia, long axial length, and low-diopter IOL implantation are risk factors for recurrent PCO.
Regular retinal evaluations are recommended in patients with high axial length and in those that have received a YAG
capsulotomy in efforts to address potential complications such as retinal detachment.

Time to re-opacification after an initial YAG capsulotomy is another important consideration in patients with
recurrent PCO. The 22 total eyes in Ota et al had an average time from surgery to the first YAG capsulotomy (YAG-1)
of 19.6 = 3.6 months and an average of 10.4 + 2.4 months after the first YAG capsulotomy to the second YAG
capsulotomy (YAG-2) (Table 1).>' When only comparing the six eyes with 4% water content IOLs and no prior history
of vitrectomy, YAG-1 and YAG-2 times were about the same as all of the other eyes in the study group, at 23.6 £ 5.2
and 8.15 £ 3.6 months, respectively. Only one patient in our search of the literature, a 59-year-old female, matched our
patient’s history of a 4% water content IOL with no significant ocular or systemic diseases. Her YAG-1 and YAG-2
times were 17.7 and 14.5 months, respectively.”’ McPherson and Govan reported a similar case of a 44-year-old
female with no significant ocular or systemic diseases but was implanted with a PMMA IOL. Her times for YAG-1 and
YAG-2 were 13 and 8 months, respectively.” In comparison, our patient’s YAG-1 time was 31 months, which was
several months longer than the average YAG-1 time for all eyes observed in Ota et al. However, our patient’s YAG-2
time of 8 months was very similar to the average YAG-2 time for all eyes in Ota et al.?! Our review of the literature
revealed that out of the 40 eyes with specified times, the average YAG-1 time was 17.6 + 2.7 months. The average
YAG-2 time was 14.6 + 3.2 months in 60 eyes with specified times (Table 1). These findings, supporting those
observed in our patient, follow an interesting pattern noted by Ota et al, where the mean YAG-2 time is generally
shorter than the mean YAG-1 time.”’

Various surgical techniques have been investigated as possible ways to prevent primary PCO formation. Some of these
techniques include hydrodissection,*’ sealed capsular irrigation,*' irrigation with trypan blue dye in the capsular bag,** and bag-
in-the-lens implantation.**** Other potential surgical techniques are also being investigated. A retrospective study found that
posterior capsular vacuuming in addition to anterior, equatorial, and posterior capsular polishing, significantly reduced PCO
development rate.* A prospective case series found that the 360-degree rotation of an IOL after placement in the capsular bag
lowered PCO formation. However, the authors noted that this technique should be tried by expert surgeons and has an increased
risk of posterior capsule rent and zonular dehiscence.*® While these techniques may decrease primary PCO formation, further
investigation is needed to determine if they can also prevent recurrent PCO formation. The surgeon in our present study utilized
hydrodissection, hydrodelineation, anterior, posterior, and equatorial capsular polishing. Surgeons may choose to utilize any of
the above surgical techniques to reduce PCO formation given the patient’s specific risk factors and needs.

Determining the optimal YAG capsulotomy size and its impact on patients with recurrent PCO may be a point of
further investigation. Our patient’s original capsulotomy was an appropriately large size, with a diameter of approxi-
mately 4.5-5.0 mm, which was slightly smaller than the intraocular lens. However, despite a large capsulotomy size,
there is still the possibility of reclosure of the posterior aperture due to further proliferation of the LECs, similar to what
occurred in our patient’s case. Most of the studies in our literature review did not specify the exact size of the first
or second YAG capsulotomies in their patients. One study stated that a large YAG capsulotomy should be performed in
patients so that if a massive proliferation were to occur there would be less chance of visual axis involvement.® Two
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studies performed their YAG capsulotomies without mydriatics and reported diameters between 2.0 and 3.0 mm. Both
stated that their small capsulotomy sizes may have contributed to the high incidence of clinical symptoms in their
studies.'""'* It has been reported that contrast and glare visual acuity is better when the YAG capsulotomy is larger than
the pupillary size.*’ Given these findings, creating a capsulotomy that is smaller than the pupil size is likely suboptimal in
patients at high risk for PCO and recurrent PCO formation. It is our recommendation that surgeons create a larger YAG
capsulotomy in high-risk patients, potentially between 4.5 and 5.0 mm in diameter, in an effort to decrease the chance of
recurrent PCO and subsequent obstruction of the visual axis. However, it is important to recognize that creating too large
of a capsulotomy may introduce additional unnecessary complications. Surgeons are encouraged to avoid creating
a capsulotomy that is larger than the intraocular lens. Further studies are needed to determine the ideal YAG capsulotomy
size to prevent recurrent PCO formation.

It is important for ophthalmologists to be cognizant of the possible increased risk of recurrent PCO in ICL
populations who may eventually undergo cataract surgery. This demographic may be predisposed to this complication
due to the 12.1% incidence of cataract formation within 10 years of ICL implantation,*® younger age, high myopia, and
a likelihood for low-diopter posterior chamber IOL implantation. An additional consideration in ICL patients is the type
of IOL selected for implantation. The use of hydrophobic IOLs with higher percent water content is becoming more
widespread and may further increase their risk of PCO recurrence. In regard to our patient, a third occurrence of PCO is
conceivable given his reported risk factors (Table 1). A third YAG capsulotomy or possible IOL exchange with
vitrectomy may be required. Long-term follow-up should be considered in these patients to ensure optimal postoperative

visual outcomes.

Conclusion

To our knowledge, this is a novel case report of recurrent PCO in a patient following concurrent ICL explantation and
cataract surgery. We also provide an updated overview of recurrent PCO in the literature. Although recurrent PCO is an
uncommon postoperative complication after cataract surgery, it is important that ophthalmologists are aware of its
existence and associated risk factors. While hydrophilic IOLs, younger age, and pro-inflammatory conditions appear to
predispose patients to recurrent PCO formation, other factors such as female sex, long axial length, high myopia, and
low-diopter IOLs require further investigation. Specialized surgical techniques such as capsular polishing and vacuuming
and thorough postoperative monitoring may help prevent and manage recurrent PCO in adult patients. Tailored
approaches for high-risk patients, such as those with high myopia and younger age, are crucial. Regular retinal
evaluations are recommended, especially for patients with high axial lengths and those who have undergone YAG
laser capsulotomy, to preemptively address potential complications like retinal detachment. Continued research with
larger sample sizes should focus on the long-term outcomes of the various surgical techniques available to prevent
primary and recurrent PCO and identify additional risk factors that contribute to PCO recurrence. It is our hope that
cataract surgeons will utilize this information in preoperative planning and postoperative care to reduce the likelihood of

PCO recurrence in their patients.
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