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XUAN-THANH-AN NGUYEN, ALBERTA A.H.]. THIADENS, MARTA FIOCCO, WEIJEN TAN, MARTIN MCKIBBIN,
CAROLINE C.W. KLAVER, MAGDA A. MEESTER-SMOOR, CAROLINE VAN CAUWENBERGH, INE STRUBBE,
ANDREA VERGARO, JAN-WILLEM R. POTT, CAREL B. HOYNG, BART P. LEROY, REDA ZEMAITIENE,
KAMRON N. KHAN, AND CAMIEL J.F. BOON

e PURPOSE: To assess the visual outcome of cataract
surgery in patients with retinitis pigmentosa (RP).

* DESIGN: Retrospective, noncomparative clinical study.
e METHODS: Preoperative, intraoperative, and postop-
erative data of patients with RP who were undergoing
cataract surgery were collected from several expertise
centers across Europe.

e RESULTS: In total, 295 eyes of 225 patients were in-
cluded in the study. The mean age at surgery of the
first eye was 56.1 + 17.9 years. Following surgery,
best-corrected visual acuity (BCVA) improved signifi-
cantly from 1.03 to 0.81 logMAR (ie, 20/214 to 20/129
Snellen) in the first treated eye (—0.22 logMAR; 95%
CI = —0.31 to —0.13; P < .001) and from 0.80 to
0.56 logMAR (ie, 20/126 to 20/73 Snellen) in the second
treated eye (—0.24 logMAR; 95% CI = —0.32 to —0.15;
P < .001). Marked BCVA improvements (postoperative
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change in BCVA of >0.3 logMAR) were observed in 87
of 226 patients (39%). Greater odds for marked visual
improvements were observed in patients with moderate
visual impairment or worse. The most common compli-
cations were zonular dialysis (n = 15; 5%) and (exac-
erbation of) cystoid macular edema (n = 14; 5%), re-
spectively. Postoperative posterior capsular opacifications
were present in 111 of 295 eyes (38%).

e CONCLUSION: Significant improvements in BCVA are
observed in most patients with RP following cataract
surgery. Baseline BCVA is a predictor of visual outcome.
Preoperative evaluation should include the assessment of
potential zonular insufficiency and the presence of CME,
as they are relatively common and may increase the risk
of complications. (Am ] Ophthalmol 2023;246: 1-
9. © 2022 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/))

ETINITIS PIGMENTOSA (RP) IS A COLLECTIVE TERM
for inherited retinal dystrophies that are character-
ized by degeneration of primarily rod photorecep-
tors, followed by loss of cone photoreceptors.»” As result
of photoreceptor degeneration, patients may experience
symptoms of night blindness, concentric loss of peripheral
visual fields, and ultimately, central vision loss.” There is
great variability in patients with RP with regard to dis-
ease onset, severity, progression, and potential complica-
tions. The most common anterior segment complication
described in RP is cataract, with the most common type
being posterior subcapsular cataract (PSC).>” Cataract de-
velops at a relatively younger age in patients with RP com-
pared to patients with age-related cataract, which is pre-
sumably caused by an early inflammation response invoked
by RP.>*%% Depending on the severity and morphology of
cataract, loss of visual function is accompanied or preceded
by visual disturbances, including symptoms of glare, pho-
tophobia, and decreased contrast sensitivity, among oth-
ers.”!! In patients with RP, cataracts may cause dispropor-
tionate functional symptoms due to the presence of both
lenticular and retinal pathology.’
Surgical removal of cataract, followed by the implanta-
tion of an intraocular lens (IOL), is the primary treatment

© 2022 THE AUTHOR(S). PUBLISHED BY ELSEVIER INC.

0002-9394/$36.00
https://doi.org/10.1016/j.2j0.2022.10.001

THIS IS AN OPEN ACCESS ARTICLE UNDER THE CC BY LICENSE 1
(HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)



to improve visual function and/or to alleviate perceived vi-
sual disturbances.”'” In the absence of ocular comorbidities
and surgical complications, cataract surgery leads to signifi-
cant improvements in objective and subjective visual func-
tion.'>!* However, in patients with RP, the visual progno-
sis following cataract surgery is uncertain, as gradual loss
of visual function can be attributed either to the develop-
ment of lens opacities or to the ongoing retinal degenera-
tion process by RP.>»!>:1¢ Furthermore, patients with RP are
predisposed to intraoperative phototoxic retinal damage,
cystoid macular edema (CME), and weakened lens zonules,
which may negatively influence the visual prognosis and in-
crease the risk of surgical complications.”'”>!"" Postopera-
tively, higher incidences of posterior capsular opacifications
(PCO) and anterior capsular contraction have also been re-
ported in RP, which may also have an impact on the visual
outcome if left untreated.”»* 7121

Despite the uncertain visual prognosis and surgical risks,
cataract surgery should still be considered in patients with
RP%7%9:12.15 However, there is limited information to date
on the outcome of cataract surgery in RP.?>7>1%17,20
ating factors that are predictive of visual outcome in pa-
tients with RP undergoing cataract surgery could prove
beneficial in selecting those who are most likely to bene-
fit from surgery. Also, this information will provide some
insights into the necessary precautions that can be taken
to minimize intraoperative and/or postoperative complica-
tions. For this purpose, this study aimed to evaluate the out-
come of cataract surgery using retrospective data from mul-
tiple expertise centers across Europe. We report the objec-
tive and subjective visual benefit of cataract surgery, the im-
pact of risk factors on the visual outcome, and the incidence
of intraoperative and postoperative complications. Using
this knowledge, recommendations and considerations will
be provided that may aid in counseling and clinical man-
agement of cataract in patients with RP.

Evalu-

METHODS

e DATA COLLECTION: This international, multicenter,
retrospective study was performed in collaboration with
several academic centers across Europe, which included
the following: Leiden University Medical Center (Lei-
den, Netherlands), Amsterdam University Medical Cen-
ters (Amsterdam, Netherlands), Erasmus University Med-
ical Center (Rotterdam, Netherlands), Radboud Univer-
sity Medical Center (Nijmegen, Netherlands), Univer-
sity Medical Center Groningen (Groningen, Netherlands),
Leeds Teaching Hospital (Leeds, United Kingdom), Ghent
University Hospital (Ghent, Belgium), Charles University
and General University Hospital (Prague, Czech Republic),
and the Hospital of Lithuanian University of Health Sci-
ences (Kaunas, Lithuania). This study adhered to the tenets
of the Declaration of Helsinki, and the protocol was ap-
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proved the Medical Ethics Committee of the Leiden Uni-
versity Medical Center. Informed consent was not required
because of the anonymized nature of this study.

Clinical data on cataract surgery in patients with RP were
extracted from electronic patient medical records. Inclu-
sion criteria were clinical diagnosis of RP, medical history of
cataract extraction surgery, and available preoperative and
postoperative visual acuity data. Patients were excluded if
cataract surgery did not include the implementation of an
IOL, or if patients underwent a combined anterior and pos-
terior segment surgery (eg, phacovitrectomy). Genetic con-
firmation of RP was not a requirement for this study.

When available, preoperative data closest to surgery were
collected; these included patient demographics, ocular co-
morbidities, best-corrected visual acuity data (BCVA) and
refraction, lens morphology, ocular biometry, and target re-
fraction. Intraoperative clinical data obtained were anes-
thetic procedure, IOL type and material, use of a capsular
tension ring during surgery, and intraoperative complica-
tions (eg, posterior capsule tears, vitreous prolapse, dropped
nucleus). Postoperative data included BCVA and refrac-
tion, subjective visual improvement, multimodal imaging,

and postoperative complications (eg, corneal edema, CME,
and PCO).

e STATISTICAL ANALYSIS: Data analysis was performed us-
ing the R statistical program (version 3.6.2, R Foundation
for Statistical Computing, Vienna, Austria). The normality
of data was visually inspected and tested by using the nor-
mality tests. In case of violation of the normality assump-
tion, continuous data were presented as median, interquar-
tile range (IQR), and range; otherwise data were reported
as mean & SD. Categorical data were shown as frequencies
(n) and percentages (%). Preoperative BCVA of patients
were classified into different categories of visual impairment
based on the guidelines of the World Health Organization:
no visual impairment (BCVA > 20/40), mild visual im-
pairment (20/67 < BCVA < 20/40), low vision (20/200
< BCVA < 20/67), severe visual impairment (20/400 <
BCVA < 20/200), or blindness (BCVA < 20/400).2! For
statistical analysis, BCVA data were converted to logarithm
of the minimum angle of resolution (logMAR) values. Vi-
sion classifications of counting fingers, hand motion, light
perception, and no light perception were given the log-
MAR values 2.1, 2.4, 2.7, and 3.0, respectively.””»*’ Logistic
regression models were estimated to investigate the associ-
ation between risk factors and visual outcome. The level of
significance was set at .05.

RESULTS

o PATIENT CHARACTERISTICS: A summary of the clinical
characteristics of this cohort is provided in Table 1. A to-
tal of 295 eyes from 226 patients with RP were included in
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TABLE 1. Baseline Characteristics of Patients With Retinitis Pigmentosa Planned for Cataract Surgery

Characteristic Value
Total no. of patients 226
Total no. of operated eyes 295
Follow-up time, y
Mean + SD 0.8+ 16
Median (IQR, range) 0.2 (IQR 1.0, range 0.1-15.6)
Sex
Male 112 (49%)
Female 113 (50%)

Not recorded

Visual impairment at baseline
No VI (BCVA > 20/40)
Mild VI (20/67 < BCVA < 20/40)
Moderate VI (20/200 < BCVA < 20/67)
Severe VI (20/400 < BCVA < 20/200)
Blindness (BCVA < 20/400)

SER at baseline, D
Mean + SD
Median (IQR, range)

Ocular comorbidities
None, n (%)
Glaucoma, n (%)
Epiretinal membrane, n (%)
Diabetic retinopathy, n (%)
Fuchs endothelial dystrophy, n (%)
Age-related macular degeneration, n (%)
Retinal vascular occlusion, n (%)
High myopia, n (%)
Corneal pathology, n (%)
Retinal detachment, n (%)
Amblyopia, n (%)
Laser refractive surgery, n (%)
Optic nerve disease, n (%)
Unspecified macular pathology, n (%)
Other, n (%)

1 (1%)

3
3

9 (17%)
7 (16%)
7 (34%)
(3%
6 (

~

7
6

%)
30%)

-12+43D
-0.5 D (IQR 2.3, range -28.3 to 25.5 D)

187 (83%)
12 (5%)
1 (<1%)

BCVA = best-corrected visual acuity; D = diopter; IQR =

error; VI = visual impairment.

interquartile range; SER = spherical equivalent of the refractive

the study. The mean age at time of first surgery was 56.1
=+ 17.9 years. In patients who also underwent surgery in
the fellow eye (n = 69; 31%), the median waiting time
between surgeries was 0.8 years (IQR = 0.9, range = 0.0-
10.0 years). The mode of inheritance was reported in 89
of 226 patients (39%), which included autosomal recessive
(n = 47, 53%), autosomal dominant (n = 32, 36%), and
X-linked (n = 10, 11%) inheritance forms (Supplemental
Table 1). In addition to RP, 38 of 226 patients (17%) had
other ocular comorbidities that could compromise visual
outcome (Table 1). Cataract morphology was described in
180 of 295 eyes (61%), with PSC (n = 109; 61%) being the
most common, followed by mixed (n = 38, 21%), nuclear
(n =23, 13%), mature (n = 6, 3%), and cortical (n = 4,
2%) cataract, respectively. The mean preoperative BCVA
of the first treated eye was 1.03 £ 0.79 logMAR (approxi-
mately 20/214 Snellen), and the mean preoperative BCVA

VoL. 246

of the second treated eye was 0.80 £ 0.71 logMAR (ap-
proximately 20/129 Snellen). Spectral domain optical co-
herence tomography (SD-OCT) imaging data were avail-

able at preoperative intake in 36 of 226 patients (16%), re-
vealing CME in 27 of 72 eyes (38%).

o INTRAOPERATIVE ASSESSMENT: Cataract surgery was
performed under general anesthesia (n = 91; 31%) or via
local anesthesia using subtenon (n = 84; 29%), topical
(n = 71; 24%), retrobulbar (n = 32; 11%), or unspecified
(n=17; 6%) techniques. All cataract extractions were pet-
formed using phacoemulsification techniques. The types of
implanted IOLs, available for 287 cases, included monofo-
cal IOLs (n = 279; 97%) and toric IOLs (n = 8; 3%). The
biomaterial of the implemented IOL lenses was hydropho-
bic acrylic (n = 271; 92%), hydrophilic acrylic (n = 13;
4%), silicon (n = 2; 1%), or unspecified (n = 9; 3%). Nine-
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Preoperative best-corrective visual acuity (logMAR)

FIGURE 1. Scatterplot of preoperative best-corrected visual acuity using logarithm of the minimum angle of resolution (logMAR)
values and postoperative best-corrected visual acuity in patients with retinitis pigmentosa who underwent cataract surgery. Analysis
was performed using the first eye of each patient undergoing surgery.

teen surgeries (6%) included the use of blue-light filtering
IOLs. The prophylactic use of a capsular tension ring was
recorded in 17 of 295 surgeries (6%). In total, 19 intraoper-
ative complications (6%) were recorded, of which 15 (79%)
were incidences of zonular dialysis, 2 cases of posterior cap-
sular ruptures without vitreous loss, 1 case of intraoperative
miosis, and 1 case of a broken haptic IOL during surgery.

e POSTOPERATIVE ASSESSMENT: Figure 1 shows a com-
parison between preoperative and postoperative BCVA af-
ter surgery. Following surgery, BCVA improved from 1.03
to 0.81 logMAR (—0.22; 95% CI = —0.31 to —0.13; P
< .001) in the first eye, or approximately from 20/214 to
20/129 Snellen. In patients who also underwent surgery in
the fellow eye, BCVA improved from 0.80 to 0.56 logMAR
(—0.24;95% CI = —0.32 to —0.15; P < .001), or approxi-
mately from 20/126 to 20/73 Snellen. Visual improvements,
defined as a postoperative improvement in logMAR BCVA
> 0.1, were seen in 166 eyes (56%). Of the remaining eyes,
36 eyes (12%) showed worse BCVA (reduction of logMAR
BCVA > 0.1), and 93 eyes remained unchanged (32%,
BCVA changes in logMAR < 0.1). The clinical character-
istics and the complications of patients having worse post-
operative BCVA are summarized in Supplemental Table 2.
Marked BCVA improvements, defined as a BCVA change
equal to or greater than 0.3 logMAR (ie, 15 ETDRS letter
change), were observed in 87 of 226 cases after first surgery
(39%) and in 22 of 69 eyes (32%) in patients with surgery
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in the contralateral eye. Odds of achieving marked BCVA
improvements, adjusted for age and sex, were seen in pa-
tients with moderate visual impairment (odds ratio: = 3.60;
95% CI = 1.74-7.46) and in patients with severe visual im-
pairment to blindness (odds ratio = 4.36; 95% CI = 2.0-
9.46) compared to patients with mild to no visual impair-
ment (Table 2). Ocular comorbidities and intraoperative or
postoperative complications did not influence the presence
of marked BCVA improvements. Patient-reported outcome
data were available for 101 of 226 patients (45%). Of 101
patients, 74 (73%) reported a subjective improvement in
visual function following their first surgery, of whom 5 pa-
tients had shown no objective postoperative change in
BCVA. The remaining patients with patient-reported out-
come data reported no change (n = 20; 20%) or worse
subjective visual function (n = 7; 7%) after surgery. In
these patients with stable or worse subjective visual func-
tion, there was no marked BCVA improvement in 24 pa-
tients (89%). The remaining 3 patients with no subjective
changes who did demonstrate marked BCVA changes post-
operatively included 2 severely visually impaired or blind
patients with minimal improvements in BCVA, and 1 pa-
tient who developed marked anterior capsular phimosis af-
ter surgery. Postoperative complications, excluding PCO,
were reported in 32 of 295 cases (11%). The most com-
mon postoperative complication was the exacerbation of
pre-existing CME (n = 8; 25%), followed by the develop-
ment of new CME (n = 6; 19%), corneal edema (n = 5;
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TABLE 2. Unadjusted and Adjusted Odds Ratios of Patients With Retinitis Pigmentosa Following Cataract
Surgery Using Marked BCVA Improvement (Postoperative Improvement of >0.3 logMAR) as Dependent Variable

Characteristic

Unadijusted OR (95% Cl)

Adjusted OR (95% ClI)

Sex
Male
Female
Age at surgery, y
<20
20-39
40-59
60-79
>80
Preoperative BCVA
Mild VI or better
(BCVA > 20/67)
Moderate VI
(20/200 < BCVA < 20/67)
Severe VI or worse (BCVA < 20/200)
Ocular comorbidities
Not present
Present
Intraoperative complications
Absent
Present
Postoperative complications
Absent
Present
Posterior capsular opacifications
Absent
Present

1.00 [reference]
1.09 (0.64-1.87)

1.00 [reference]
0.20 (0.02-2.02)
0.64 (0.20-2.00)
0.90 (0.34-2.39)
0.34 (0.23-1.75)
1.00 [reference]
3.36 (1.65-6.83)

4.32 (2.05-9.08)

1.00 [reference]
1.55 (0.77-3.13)

1.00 [reference]
0.91 (0.26-3.2)

1.00 [reference]
0.53 (0.20-1.4)

1.00 [reference]
0.78 (0.47-1.27)

1.00 [reference]
1.15 (95% Cl = 0.66-1.99)

1.00 [reference]
0.23 (0.02-2.27)
0.70 (0.22-2.67)
1.02 (0.37-2.77)
0.72 (0.255-2.03)
1.00 [reference]
3.60 (1.74-7.46)

4.36 (2.0-9.46)

1.00 [reference]
1.51 (0.73-3.13)

1.00 [reference]
0.94 (0.26-3.32)

1.00 [reference]
0.78 (0.22-1.54)

1.00 [reference]
0.84 (0.50-1.40)

BCVA = best-corrected visual acuity; Cl = confidence interval; OR = odds ratio; VI = visual impairment. Adjusted for
age and sex. Analysis was performed using the first eye of each patient undergoing surgery. Intraoperative complications
included zonulolysis, capsule rupture, and dropped nucleus. Postoperative complications included cystoid macular edema,
corneal edema, capsular phimosis, increased intraocular pressure, lens (sub)luxation, and endophthalmitis. Significant

findings are shown in boldface type.

16%), capsular phimosis (n = 5; 16%), increase of intraoc-
ular pressure (n = 4; 13%), IOL subluxation (n = 3; 9%),
and endophthalmitis (n = 1; 3%). In total, 111 of 295 eyes
(38%) developed significant PCO that required laser poste-
rior capsulotomy during follow-up. Figure 2 shows that the
median time for patients to undergo laser posterior capsulo-

tomy was 15.0 months (95% CI = 12.8-17.2) after cataract
surgery.

DISCUSSION

Our study demonstrates that cataract surgery in patients
with RP leads to significant improvements in visual acu-
ity, with more than half of the eyes included having bet-
ter BCVA postoperatively than preoperatively. On average,

BCVA improvements of 0.22 to 0.24 logMAR were ob-
served, which is comparable to a 2- to 3-line BCVA increase
measured on Snellen charts. These observations are con-
sistent with BCVA outcomes from previous smaller stud-
ies, which reported postoperative BCVA improvements be-
tween 0.09 and 0.47 logMAR.*>® 7121724 Despite the im-
pact of RP on visual acuity, we found that marked BCVA
improvements (>0.3 logMAR) were also possible in this
cohort following cataract surgery. We found that preoper-
ative BCVA was a predictor for marked BCVA improve-
ments, as groups with a BCVA of 20/200-20/67 Snellen
(ie, moderate visual impairment) and 20/200 or worse (ie,
severe impairment/blindness) had better odds of achiev-
ing marked BCVA improvements than did patients with
a BCVA of 20/67 or better (ie, mild/no visual impair-
ment). This would be expected, as patients with preserved
visual acuities are limited in their BCVA improvements
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FIGURE 2. Kaplan—Meier survival curve showing the association between neodymium-doped yttrium—aluminum—garnet (YAG)
laser posterior capsulotomy and the time after cataract surgery in patients with retinitis pigmentosa.

because of a ceiling effect.” Another possible and addi-
tional explanation is that patients with poor preopera-
tive BCVA have more severe vision-impairing cataracts,
which in turn yields higher gains in BCVA following
surgery.

The severity of cataracts was not possible to ascertain
in the current study, as cataract grading systems such as
the Lens Opacities Classification System III are not rou-
tinely used in the clinical setting of the involved cen-
ters.'1?> Still, in the remaining 44% of eyes that under-
went operation, we found no BCVA improvements follow-
ing surgery. We postulate that patients with no BCVA im-
provements may have extensive macular involvement caus-
ing irreversible vision loss, which precludes any BCVA im-
provement following cataract surgery.”® Despite yielding no
BCVA improvements, removal of significant cataract can
be useful to rule out the contribution of cataract in disease
progression. In addition, removal of optically significant
cataracts may allow for better visualization of retinal struc-
tures on fundoscopy and multimodal imaging. Although the
majority of patients underwent cataract surgery under local
anesthesia, a relatively large group of patients (31%) in this
study underwent surgery under general anesthesia. From our
own clinical experience, the vast majority of cataract surg-
eries can be performed under local anesthesia. However, lo-
cal anesthesia may not be desirable in relatively younger
patients and patients with significant associated extraocu-
lar abnormalities (eg, cognitive or hearing impairments),
in whom general anesthesia is a viable alternative.’’*? Al-
though our study did not investigate the degree of photore-
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ceptor integrity on SD-OCT, it is well known that preserved
photoreceptor layers are associated with better visual acu-
ity in patients of RP.?*? In addition, a previous study by
Yoshida et al demonstrated that postoperative BCVA was
significantly better in patients with intact photoreceptor
layers on OCT imaging following cataract surgery.’ Further
investigation is needed of the potential predictive value of
OCT imaging on visual outcome following cataract surgery
in patients with RP, as it was performed to only a limited
extent in this study.

In patients with available subjective data, subjective vi-
sual improvements were reported by the majority of pa-
tients (73%), despite some patients having no objective
change in BCVA following surgery. This suggests that
objective BCVA improvement is not the sole indicator
for successful cataract surgery. Because of the presence of
both cataract and RP, it is possible that patients may per-
ceive visual disturbances, such as glare, halo, and decreased
contrast sensitivity, potentially at greater levels than in-
dividuals with age-related cataract.” Alleviation of these
visual disturbances through cataract surgery may prove
more important than potential improvements in BCVA.
Therefore, patients should be assessed for any perceived
visual disturbances at preoperative and postoperative
assessment.

The most common intraoperative complication was
zonular dialysis, occurring in 15 (5%) of all cases. The oc-
currence of zonular dialysis is rare in surgeries for age-related
cataract, as a previous large cohort study reported an in-
cidence rate for zonular dialysis of 0.5%.”° Although the
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underlying mechanism remains unclear, it is believed that
an inflammatory process may be the main cause for weak-
ened zonular attachments.” It has been postulated that in-
creased levels of cytokines and chemokines are released into
the aqueous humor and vitreous fluid as a response to the
diffusion of toxins derived from the degenerating retina by
RP.’’ In turn, these may cause damage to zonular attach-
ments, weakening their stability.”'? When zonular weak-
ness is present, this may result in complications including
zonular dialysis, capsule tears, intraoperative miosis, and
IOL (sub)luxation, which were all reported to some de-
gree in the current study.!” Therefore, preoperative assess-
ment in patients with RP should include the identification
of possible signs of zonular weakness, such as phacodonesis
and lens subluxation, which are indicative of severe zonular
weakness.”* Ultrasound biomicroscopy has also been used
for zonular evaluation in previous studies, and allows for
the assessment of the extent of zonular damage preoper-
atively.””’® Intraoperative signs include prominent ante-
rior capsule stria during capsulorrhexis and difficulties with
nucleus rotation after hydrodissection.’’ Necessary precau-
tions can then be taken during surgery, such as extra atten-
tion to avoiding unnecessary manipulation and strain on
the lens zonules, for example, by optimal hydrodissection,
and bimanual rotation of the nucleus; or by using nuclear
fragmentation techniques that require minimal rotation
such as the ‘cross chop’ technique.'”*® In this regard, cre-
ating a larger-than average capsulorrhexis can also be help-
ful for better mobilization of lens fragments, and may also
help to reduce the risk of postoperative capsular phimosis.
Some studies advocate the use of a capsular tension ring to
provide stability to the lens equator, although this remains
a subject of controversy.'”*” The use of a capsular tension
ring may decrease the risk for IOL (sub)luxation, anterior
capsule phimosis, and PCO.!"*" The use of a capsular ten-
sion ring was reported in 6% of our cases, although the use of
this ring may be underreported in our current retrospective
study.

Postoperatively, the most common complications were
the development of new CME, or the exacerbation of pre-
existing CME, which collectively were found in 14 of 295
eyes (5%). CME is a well-known complication associated
with RP, and has been reported in 10% to 50% of all pa-
tients with RP4! We reported the presence of CME in 16%
of the patients at preoperative intake, although its preva-
lence is likely underreported in this study, as this informa-
tion may not be automatically extracted from electronic
health records. A recent study by Antonio-Aguirre et al
suggested that patients with RP were 4 times more likely
to develop CME following cataract surgery.*” The mecha-
nism of CME in RP remains unclear, but is presumably due
to a dysfunction of the retinal pigment epithelium pump-
ing mechanism and/or breakdown of the blood—retina bar-
rier.>*? Persistent CME may result in photoreceptor dam-
age, and subsequently in loss of visual function if left un-
treated.*’ Identifying the presence of CME at preopera-
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tive assessment on fundoscopy or SD-OCT imaging can
aid in pre-emptive management (eg, administering topi-
cal nonsteroidal anti-inflammatory drops postoperatively)
and recognition of this complication. Although limited ev-
idence is available on the treatment of CME in patients
with RP, several studies have suggested the use of topi-
cal or oral carbon anhydrase inhibitors as a first-line ap-
proach.*>* Our study revealed that 38% of patients devel-
oped PCO that required Nd:YAG posterior capsulotomy,
which reiterates that PCO is a common complication in
patients with RP after cataract surgery.”*"'> The occur-
rence of PCO in this study is lower than reported rates
of 43% to 52% by previous studies, although not all pa-
tients were available for follow-up, and thus the exact rate
of PCO is probably underreported.”” We reported a me-
dian time of 15 months for patients to require Nd:YAG
posterior capsulotomy, which is comparable to the period
of 12 months described by Dikopf et al.” It has also been
previously shown that the IOL biomaterial is one of the
main risk factors for the development of PCO, with hy-
drophobic IOLs showing lower PCO rates than hydrophilic
IOLs after cataract surgery.”” We were not able to investi-
gate the phenomenon in this study, as the majority of pa-
tients received hydrophobic IOLs. Nevertheless, patients
with RP should be informed of the relatively high occur-
rence of PCO and its possible symptoms, to facilitate early
intervention.

The results of this study should be interpreted with cau-
tion in light of its study design. An inherent flaw of a ret-
rospective study design is the lack of complete and stan-
dardized data, and several parameters of interest (eg, OCT
imaging, patient-reported outcome data, or genetic data)
were unavailable for a sizeable proportion of patients, as
they were not routinely performed per standard care.” In
addition, several comorbidities that may compromise vi-
sual acuity or preoperative planning (eg, presence of epireti-
nal membranes, CME, or laser refractive surgery) showed
unexpected low incidences and were most likely underre-
ported, as these parameters are not automatically recorded
and extracted from electronic patient records. Neverthe-
less, this large study highlights some important features and
outcomes in patients with RP, which may aid patient coun-
seling and perioperative management.

In conclusion, this study suggests that cataract surgery
leads to significant improvements in BCVA in the major-
ity of patients with RP, with baseline BCVA being a po-
tential predictive factor. Patients may experience subjec-
tive visual improvement irrespective of their visual out-
come. Surgeons should be aware of the high prevalence
of zonular weakness and CME, which may warrant addi-
tional preparation. A high rate of PCO is also present,
which requires early treatment with laser posterior capsu-
lotomy. Further studies should include SD-OCT imaging
and patient-reported outcome measures, as they are po-
tentially important parameters for the evaluation of visual
outcome.
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