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PURPOSE: To evaluate the feasibility of a trial to compare the efficacy and safety of initial lens extraction surgery versus medical
treatment for people with pseudoexfoliation glaucoma (PXFG) or ocular hypertension (OHT) and pseudoexfoliation syndrome.
METHODS: This is a feasibility and pilot randomized controlled trial (RCT) in patients with newly diagnosed PXFG and mild cataract.
The study was prospectively registered at ClinicalTrials.gov. An online survey was conducted among members of UK and Eire
Glaucoma Society (UKEGS) and Spanish Glaucoma Society (SEG) with the aim of understanding current practices related to
interventions for PXFG, the role of phacoemulsification and the willingness to participate in a definite trial. Participants were
randomized into either early lens extraction surgery or medical treatment and deferred surgery Primary clinical outcome was
intraocular pressure (IOP) at 12 months.
RESULTS: The study was conducted between May 2019 and February 2021. Twelve patients were randomized, six in each group.
Median IOP decreased significantly in both arms. Among the secondary outcomes of BVCA, reduction in the number of treatments
and quality of life, statistically significant differences were found in favor of lens extraction. There were no differences in other
secondary outcomes. No adverse effects occurred. Glaucoma experts would be willing to participate in a RCT.
CONCLUSIONS: A trial on early lens extraction surgery compared with medication in PXFG is feasible. Early lens extraction appears
to be an effective treatment for PXFG, reducing the number of hypotensive drugs after surgery as well as improving patients’
quality of life.

Eye; https://doi.org/10.1038/s41433-022-02271-4

INTRODUCTION
Pseudoexfoliation (PXF) is an age-related systemic disorder of
the extracellular matrix that can affect several tissues and organs
of the body with clinical consequences especially on the eye
[1, 2]. PXF is associated with an increased risk of surgical
complications in cataract surgery and it increases the risk of
open-angle glaucoma [3, 4]. It has also been stated that the
glaucoma is more severe in eyes with PXF than in primary open-
angle glaucoma (POAG) [5].
The association between PXF and cataract has been established

in previous studies [6–8] and because cataract usually occurs in
the same demographic patients, the treatment of both entities at
the same time is a relevant clinical problem [9, 10]. The co-
existence of cataract and glaucoma in patients with PXF poses
dilemmas about the optimal surgical approach.
Several studies over the last decade have consistently

described reductions in intraocular pressure (IOP) following
cataract surgery, nonetheless there is a large variability in the
magnitude and duration of IOP reduction depending on the type
of glaucoma. Clear lens extraction is highly effective and a
first line option for some patients with primary angle closure
glaucoma [11]. The IOP lowering effect of cataract surgery in
patients with POAG is modest [12–15] but the reduction in IOP

may be more significant in people with PXF [16–18]. The
observations of IOP reduction associated with cataract surgery
leads to the question whether clear lens extraction may be an
option for people with PXFG.
The best therapeutic approach for PXFG remains uncertain [19].

In patients diagnosed with co-existing PXFG and relatively mild
cataract a possible management strategy is to try to control the
IOP first with medical or laser treatment followed with lens
extraction associated or not with further glaucoma surgery
depending on the efficacy of initial treatments. Alternatively, lens
extraction surgery may be used as an initial option.
Due to the current uncertainty, we conducted this feasibility

and pilot study to evaluate the effectiveness of clear or early lens
extraction surgery for patients newly diagnosed with PXFG.

METHODS
Objective
The main objective of this pilot study is to inform a definite trial to
determine whether clear or early lens extraction surgery is a clinically
effective and safe intervention for the treatment of PXFG or ocular
hypertension (OHT) and pseudoexfoliation syndrome compared to
standard medical treatment.
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Study design
This pilot trial was carried out with patients recruited from the public
health care system (SERGAS) in the Ophthalmology Units of the Hospital
University Complex of Ferrol and Santiago de Compostela (Galicia, Spain)
from May 2019 to February 2020. These hospitals serve a population of
182.751 and 450.136 patients, respectively. In this region there is a high
prevalence of PXF [20]. Patients were randomized in two groups in equal
proportion (1:1 ratio) by using sealed envelopes.
The pilot study was prospectively registered at ClinicalTrials.gov

(NCT03494465, 03/21/2018) and it is described in line with CONSORT
(Consolidated Standards of Reporting Trials) checklist for guidance for pilot
and feasibility studies [21].
Based on the recommendations of published studies on sample size

calculations for pilot studies [22, 23], we estimated our sample size of 40
patients in order to obtain an accurate and concrete view of the objectives
we aim to achieve.

Inclusion criteria

1. Mild or moderate PXFG or OHT over 25mmHg+ PXF syndrome.
Glaucoma was defined as: reproducible defects (two or more
contiguous points with a loss of P < 0.01, three or more contiguous
points with a loss of P < 0.05 or greater) in the visual field (VF) or
detectable damage to the optic nerve (cup-to-disc ratio ≥ 0.7 and/or
focal thinning of the optic nerve rim and/or asymmetry of cup disc
ratio ≥ 0.2 between both eyes). Mild glaucoma was defined as
MD <−6 dB, and moderate glaucoma was defined as MD <−12 dB
[24]. PXF was defined clinically by the presence of pseudoexfoliative
material in the anterior capsule of the lens.

2. Presence of early cataract with some visual symptoms that justify
the intervention, with best corrected visual acuity (BCVA) between
range >0.4 and <0.7.

3. Naive diagnosed patients.
4. Age: patients > 60 years.
5. Willingness to participate in the trial and to defer cataract surgery

for 12 months if randomized to initial medical treatment.

Exclusion criteria

1. Advanced glaucoma. It is defined as an average deviation >−12 dB
[24] and/or threat of fixation (paracentral point with sensitivity of
0 dB), and/or cup-to-disc ratio > 0.9.

2. Corneal edema, corneal opacity or any other known corneal factor
that may increase the risk of complications during surgery.

3. Previous cataract surgery in the eye considered for the study.
4. Axial length < 20mm.
5. Estimated IOL power > 30 dioptres.
6. Signs of zonular weakness: phacodonesis, iridodonesis, lens subluxa-

tion, asymmetry of anterior chamber depth apparent on clinical exam.
7. Pupillary dilation < 5mm.
8. Advanced cataract, with vision worse than 0.4.

Primary and secondary outcomes
The primary outcome was IOP at 12 months post-randomization.
Secondary outcomes included clinical, patient reported outcomes and

safety, specifically: VF according to the global VF index (VFI), retinal nerve
fibre layer (RNFL) global thickness by optical coherence tomography (OCT),
need for glaucoma surgery, BCVA, quality of life using a visual function
quality questionnaire: National Eye Institute Visual Function Questionnaire
(NEI-VFQ39), number of antiglaucoma drugs, adverse events and rate of
recruitment.
Investigators evaluating outcomes were masked for IOP measurements

and interpretation of VF tests results. Patients were not masked.

Measurements and interventions
Target IOP was used in both groups to inform the need of escalation of
therapy; in patients with OHT the target IOP was set at 21 mmHg. In
patients with mild glaucoma target IOP was 18 mmHg, and in patients
with moderate glaucoma the target IOP was set at 15 mmHg [25, 26].
Patients in both groups were treated in a staggered manner: 1. single
topical medication with prostaglandin analogues; 2. double topical
therapy; 3. triple topical therapy. If necessary, glaucoma surgical
treatment was offered.
In lens extraction arm, patients underwent standard lens phacoemulsifica-

tion with intraocular lens implant (IOL) within 60 days after randomization.
Medical treatment was initiated at the time of diagnosis. If additional
treatment was required, the stepped sequence of therapy described above
was used.
Patients allocated to medical treatment were offered lens extraction

surgery after 12 months post-randomization. Two ophthalmologists (SPB and
MJVL), one per centre, performed the lens extraction surgeries. The
calculation of the biometric power was made with an IOL Master (Carl Zeiss
Meditec AG, Jena, Germany), and the formula SRK-T was used. IOL implanted
was Clareon® Aspheric Hydrophobic Acrylic IOL, Model SY60WF (Alcon
Laboratories, Inc., Fort Worth, TX). IOPmeasurement, with Perkins applanation
tonometry, was masked by using a second observer. Humphrey Perimeter

Table 1. Online survey for glaucoma experts: multiple-choice questionnaire.

1. Do you see many patients with PXFG or PXF in your practice?
• Yes, I see several patients every week
• Not often, only a few patients every month
• PXF is rare in my area

2. Do you think phaco+ IOL improves IOP control in patients with PXFG or PXF and high IOP?
• Yes, in my experience this is a common finding
• Sometimes but typically the change in IOP is minor
• No

3. Do you modify the timing of phaco in patients with cataract and PXFG?
• Yes, I offer earlier phaco in patients with PXFG and early caratact, as I think surgery will be more difficult with denser cataract or it may help
control the IOP
• Occasionally
• No

4. If there were evidence from a large trial that early lens extraction is safe and effective for IOP control in patients with PXFG, would you be willing
to offer this option to your patients?
• Yes, and this is already my current practice
• Possibly, if the results of the trial are definite
• No

5. Would you be willing to participate in a trial evaluating the efficacy and safety of lens extraction in patients with PXFG?
• Yes
• Possibly
• No

6. What is your position? (e.g., consultant, ophthalmologist, hospital optometrist, trainee)
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(SITA Standard 24-2) (Carl Zeiss Meditec AG, Jena, Germany) was used for VFs
testing; RNFL determinations were carried out with Spectralis® spectral-
domain OCT (Heidelberg Engineering, Inc., Heidelberg, Germany). The BCVA

was taken on a Snellen scale. Complications related to cataract surgery and
adverse events were collected.
The visit schedule included a complete examination at baseline and at

the end of the study (12 months), including visits at 4 and 8 months for
IOP, BCVA, number of treatments, OCT RNFL and possible complications.
Visual Function Questionnaire was completed at baseline and at the end of
the study.

Statistical analysis
Statistical comparison of patient baseline characteristics between treat-
ment arms was carried out using the exact Wilcoxon-Mann-Whitney
(WMW) test or Fisher’s exact test, according to the variable type. Changes
in variables describing visual status were computed by subtracting final
(i.e., at 12 months) measurements from baseline values. For these variables,
95% confidence intervals (95%CI) for the median change in each of both
arms were computed using Bauer’s procedure [27], based on the Wilcoxon
signed rank statistic. Comparison of the change in these variables between
treatment arms was performed using the exact WMW test.
For statistical computing and graphs, R [28] and the R packages coin [29],

exactRankTests [30] and ggplot2 [31] were used.

Ethical-legal aspects
The development of the project was carried out respecting the
Declaration of Helsinki of the World Medical Association 1964 and
successive ratifications. The present study was approved by the Research
Ethics Committee (CEI). Any clinical data collected from the subjects was
separated from the personal identification data, guaranteeing the
confidentiality of the participants in the research and respecting the
Law of Protection of Personal Data.
This study was supported in kind by the researchers’ organizations.

Survey
An anonymous online survey was developed using a commercial website
(SurveyMonkey, Palo Alto, California, USA) and was distributed to the
members of the UK and Eire Glaucoma Society (UKEGS) (http://
www.glaucoma-societyuke.org) and the Spanish Glaucoma Society (SEG)
(https://www.sociedadglaucoma.com) in October 2019. A second e-mail
survey was sent 4 weeks after as a reminder. Data were analyzed using
surveymonkey.com analysis tools and Microsoft Excel (Microsoft Corpora-
tion, Redmond, WA, USA).
At the time of survey distribution, there were 116 glaucoma subspecialty

consultants registered as UKEGS members, and 429 registered as SEG
members.
Participants were asked questions about percentage of PXF patients

treated in daily consultation, their current practices in the timing for phaco

Table 2. Characteristics of the patients at baseline by treatment.

Characteristic Control Intervention p value

Age 77.0 (72.3, 82.5) 76.5 (73.0, 78.5) 0.959

Gendera

Female 83.3% 63.7% 1.000

Ocular historya

Yes 16.7% 33.3% 1.000

Lateralitya

Right 33.3% 16.7% 1.000

Pachymetry 546.5
(521.5, 562.5)

541.5
(523.8, 553.2)

0.851

AXL 22.60
(22.68, 22.95)

23.14
(23.10, 23.42)

0.065

IOP 29.5 (28.3, 31.5) 29.5 (26.5, 31.8) 0.727

BCVA 0.65 (0.60, 0.70) 0.50 (0.50, 0.58) 0.074

BMO 276.0
(242.5, 321.5)

289.5
(261.5, 314.5)

1.000

RNFL 90.0 (84.0, 94.5) 90.5 (85.3, 94.3) 0.905

NT 1.0 (1.0, 1.0) 1.5 (1.0, 2.0) 0.545

ENDO 2366
(2308, 2592)

2314
(2188, 2616)

0.699

VFI 93.5 (90.8, 95.5) 94.0 (87.3, 94.8) 0.814

MD −3.88
(−4.90, −3.28)

−6.56
(−6.70, −4.53)

0.180

VFQ-39 90.2 (83.0, 92.1) 83.4 (76.0, 89.0) 0.310

AXL axial length. mm, IOP intraocular pressure. mmHg, BCVA best corrected
visual acuity. Snellen lines, BMO Bruch’s membrane opening. µm, RNFL
retinal nerve fiber layer. µm, NT number of treatments, ENDO endothelial
cells count, VFI visual field index, MD median deviation, dB, VFQ visual
function questionnaire.
aUnder the columns ‘Control’ and ‘Intervention’ percentages are given. The
column ‘p value’ gives the p value of Fisher’s test. For the other variables,
the corresponding figures are median (1st quartile, 3rd quartile) and
p value of the WMW test.

Table 3. Comparison of visual status variables between treatment groups at 12 months.

12 monthsa Change from 0 to 12 monthsb

Variable Control Intervention Control Intervention p value

IOP 15.0 (14.0, 19.0) 16.0 (14.5, 16.8) 15.0 (8.8, 16.0) [6.0; 20.0] 11.0 (9.3, 16.5) [9.0; 19.5] 0.893

BCVA 0.50 (0.43, 0.58) 1.00 (0.93, 1.00) 0.15 (0.10, 0.20) [0.10; 0.30] −0.45 (−0.50, −0.33)
[−0.50; −0.20]

0.002

BMO 263.5 (237.0, 302.8) 273.0 (247.8, 305.0) 12.5 (7.8, 17.3) [7.0; 19.0] 8.5 (−8.0, 14.5) [−30.0; 85.0] 0.513

RNFL 89.5 (85.0, 91.8) 87.0 (78.8, 96.0) 3.5 (1.5, 4.0) [−5.0; 8.0] 3.5 (−0.8, 7.0) [−3.0; 8.0] 0.987

NT 1.0 (1.0, 1.8) 0.0 (0.0, 0.8) 0.0 (0.0, 0.0) 1.0 (1.0, 1.0) 0.013

ENDO 2252.5 (2152.8, 2537.5) 2171.0 (1996.8, 2309.3) 66.5 (30.5, 121.2)
[−19.0; 637.0]

168.5 (82.3, 224.8) [10.0; 325.0] 0.394

VFI 93.0 (91.5, 93.0) 90.5 (88.9, 95.5) 2.0 (0.3, 3.0) [−1.0; 32.0] −3.0 (−5.5, 4.8) [−7.0; 21.0] 0.223

MD −4.77 (−6.11, −3.56) −3.48 (−3.81, −2.57) 1.27 (0.70, 1.48) [−0.90; 6.97] −2.12 (−3.63, −0.30)
[−4.16; 3.92]

0.065

VFQ-39 89.2 (81.8, 95.7) 95.8 (86.0, 96.9) −0.5 (−2.7, 4.2) [−4.5; 13.5] −7.4 (−11.7, −7.0) [−20.1; −2.4] 0.009

IOP intraocular pressure. mmHg, BCVA best corrected visual acuity. Snellen lines, BMO Bruch’s membrane opening. µm, RNFL retinal nerve fiber layer. µm, NT
number of treatments, ENDO endothelial cells count, VFI visual field index, MD median deviation, dB, VFQ visual function questionnaire.
aMedian (1st quartile, 3rd quartile) of the measurements at 12 months.
bMedian (1st quartile, 3rd quartile) of the differences computed by subtracting measurements at 12 months from baseline measurements. Within square
brackets, a 95% confidence interval for the median of differences is given (for NT it is omitted, due to the extreme discreteness of the data). The last column
collects the p values of the WMW test.
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in PXF cases, their approaches on cataract surgery as an intervention for
controlling IOP, and if the existence of a clinical trial confirming the
conclusions found in previous studies could imply a change in their clinical
practice. The referred questions are presented in detail in Table 1.

RESULTS
From May 2019 to February 2020, 19 patients were assessed for
eligibility in the study. Recruitment was halted due to the COVID-
19 pandemic. The number of patients declining to participate in
the trial was 7 (39%). Finally, 12 patients were randomized to
either phaco-intervention group (n= 6) or control group (n= 6)
and none were lost to follow-up. Participants in both arms were
comparable at baseline and no statistically differences at the
0.05 significance level were found between groups. Table 2
provides a detailed description of baseline patient characteristics.
Table 3 shows summaries of the variables characterizing the

visual status of the patients at 12 months from randomization in
both treatment groups. In Table 3 the measurements are also
expressed in terms of the change from baseline.

Primary outcome
Figure 1 illustrates the time profile of IOP at baseline, 4, 8 and
12 months by treatment. Median IOP decreased in both control
and intervention groups, from 29.5 mmHg baseline to 15.0 mmHg
and 16.0 mmHg at 12 months, respectively (95% CI’s for the
median change from baseline [6; 20] and [9; 19.5], for control and
intervention groups, respectively). At the 0.05 significance level,
no location shift in the distribution of the change of IOP between
treatment arms was found (p value= 0.893).

Secondary outcomes
For BCVA, the time profile at baseline, 4, 8 and 12 months by
treatment is displayed in Fig. 2 by means of a grouped box
(and dot) plot. Median BCVA decreased in standard medical
treatment from 0.65 at baseline to 0.5 at 12 months (95% CI
for the median change: [0.1; 0.3]), while it improved in the
surgery arm from 0.5 to 1 (95% CI for the median change:
[−0.5, −0.2]).
The evolution of the number of antiglaucoma treatments (NT)

along time is shown with the conditional bar chart displayed in
Fig. 3. Median NT remained stable in the control group, but in the
lens extraction group it was reduced from 1.5 at baseline to 0 at
12 months (no 95% CI for the median change is given, because
the technique cannot be reliably applied due to extreme data
discreteness).
As for the VFQ-39 questionnaire, Fig. 4 shows box (and dot)

plots of the scores by time and treatment group. The median VQF-
39 score showed a worsening in the visual status of the patients
treated with standard therapy, decreasing from 90.2 at the
baseline to 89.2 at the final visit (95% CI for the median change:
[−4.5; 13.5]). On the contrary, it showed an improvement in the
surgery group, increasing from 83.4 to 95.8 (95% CI for the median
change: [−20.1; −2.4]).
For all of BCVA, NT and VQF-39, the distribution of the change

from baseline to 12 months showed a significant location shift
between treatment groups at the 0.05 level (p value= 0.002,
0.013 and 0.009, respectively). On the other hand, at the same
significance level, no between-group differences were found for
any of the other secondary outcomes (OCT parameters, VF index
and mean deviation and endothelial cell count). In Table 2, 95%

Fig. 1 Post-treatment IOP outcome. Combined box and dot plots of IOP by time and treatment group.

Fig. 2 Post-treatment BCVA outcome. Combined box and dot plots of BCVA by time and treatment group.
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CI’s for the median change of these variables between visits can
be found, both for control and intervention groups.

Adverse events
No adverse events were encountered in either arm of the trial. No
complications occurred during cataract surgery. No patients
required additional glaucoma surgery during the study follow-up
period.

Survey
A total of 72 glaucoma experts from Spain, UK and Ireland
completed the survey representing a 14% response rate from
eligible experts. Most respondents (94%) were glaucoma specialists.
All survey questions were completed.
PXFG is a common disease in the daily practice of glaucoma

clinicians of both societies. The majority (over 50%) see several
patients with PXFG every week.
Overall, glaucoma experts considered phaco to be an effective

lowering IOP procedure, but discrepancies were seen between
answers in both societies. In UK/Eire, nearly half of respondents

(46%), considered that phaco was an effective option and an
adequate initial procedure while a similar proportion considered
that the efficacy was limited. In Spain, less (30%) of survey
respondents thought that phaco was sufficient to control de IOP
at least in some cases, while the majority (63%) thought that it
could control IOP in certain cases but usually it did not provide a
satisfactory control.
UK/Eire and Spain respondents agreed (79% and 88% respec-

tively) to early cataract extraction in order to avoid possible
complications of denser cataracts and weaker zonules.
On the question about the possibility of changing practice if there

was evidence from a large trial proving that early lens extraction is
safe and effective for IOP control in patients with PXFG, 50% of the
specialists surveyed would be willing to offer this option, as is
already their current practice. The rest of the participants (49%)
would be keen to do it if the results show efficacy with a good safety
profile.
The majority of respondents (71%) expressed an interest in

participating in a trial evaluating the efficacy and safety of lens
extraction in patients with PXFG.

Fig. 3 Changes in NT. Bar chart of NT by time and treatment group.

Fig. 4 Post-treatment VFQ-39 outcome. Combined box and dot plots of VFQ-39 by time and treatment group.
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DISCUSSION
The results of this randomized pilot and feasibility study provide
preliminary confirmation that a large trial of early lens extraction
for PXFG would be feasible as it would have support from
glaucoma experts from Spain, UK and Ireland, although some
challenges remain.
Similar to previous studies, in patients with mild to moderate

PXFG controlled with 1 or 2 medications, phacoemulsification has
resulted in a moderate decrease in IOP (20%) and in the number
of medications required after surgery (35%) [32]. This IOP
reduction seems to be maintained over time, even 7 years after
cataract surgery [33]. In a very recent study, the results of
phacoemulsification alone are comparable in terms of IOP
decrease versus viscocanalostomy in patients with mild to
moderate PXFG [34]. Patients with advanced stages of PXFG were
excluded from the study due to uncertainty about the efficacy and
safety of this intervention. In a future trial it will be useful to
stratify the population according to the severity of disease and
IOP level.
The sample size was lesser than expected and was halted

because of the COVID pandemic. Of 19 eligible patients, 12 were
included, achieving a recruitment rate of over 50% (65%). The
most frequent reason for declining participation was refusal of
surgery given the insufficient visual limitations they presented.
This was surprising considering that patients had cataract and
some degree of vision loss.
The mean age of the patients included in the trial was 77

years, influenced by our inclusion criteria, which used a visual
acuity cut-off point. The indication for cataract surgery in clinical
practice is individualized and typically based on the presence of
a visual symptoms and limitations, without any fixed visual
acuity criterium. Participants enrolled in our pilot study had early
or moderate cataracts but were willing to defer surgery. Actually,
some patients who had reduced vision due to early cataract
and fulfilled other inclusion criteria declined to participate in
the study because they were asymptomatic and would not
consider surgery. In our study, a BCVA between 0.4 and 0.7
on the Snellen scale was used, avoiding dense cataracts. In a
future RCT it will be interesting to target patients with an earlier
stage of lens opacity and better visual acuity. However, the
possibly of including patients with clear lens and perfect vision
will raise clinical and ethical challenges that will need to be
addressed.
Lens removal in patients with PXF is a procedure with higher

complication rates due to its smaller pupillary diameter and its
greater zonular weakness [35]. However earlier cataract surgery in
people with PXF may decrease the risk of surgical complications
[36] if zonules are not yet compromised. In our small sample, we
have not found any adverse event related to the surgery or a
lower endothelial cell count after the intervention. A prospective
study has been published [37] analyzing endothelial damage
secondary to cataract surgery in pseudoexfoliative patients
compared to a non-PXF control group. The results show that
there are no significant differences at 2 years between groups in
the corneal endothelial cell loss. However, even though our pilot
study was not associated with serious adverse events we
acknowledge that our study and even a larger randomized trial
may not have sufficient power to quantify the incidence of
uncommon severe complications. Many of the complications may
be late and would require a longer follow-up than 1 year to be
observed and larger sample size.
Our survey found consistent agreement among glaucoma

specialists about the importance of an early cataract surgery in
patients with PXF in order to avoid possible difficulties associated
denser cataracts, weaker zonular support and poor pupillary
dilation. Early cataract surgery is a feasible option and chosen by
many surgeons to improve control IOP while improving the visual
and life quality of their patients. The majority of the respondents

would be willing to participate in a multicentre study evaluating
the efficacy of early lens extraction for IOP control in PXFG
patients without cataract.
The following are the limitations of the study. First, our original

target for our pilot study was not met, in part due to the COVID
pandemic. However, we consider our study has been able to
answer key questions regarding the feasibility of a larger,
definite trial.
Another limitation of this study is the relatively low response

rate to the survey, lower than other online glaucoma surveys in
the United Kingdom [38], but in common with other previously
published online surveys of glaucoma surgical preferences [39].
Since it has been conducted in different countries and we have
achieved similar opinions, we can have more confidence in the
generalizability of our findings.
The main methodological strength of this trial is its prospective

randomized design and the rigorous methodology, with masked
investigators evaluating the primary outcome. Despite the small
sample size, we obtained statistically significant results in relation
to quality of life, number of treatments and BVCA, and confirmed
the efficacy of the intervention up to 12 months. In addition, this
pilot study will serve to calculate the sample size of a larger study
that will allow us to analyze the hypothesis in depth.
To the best of our knowledge, this is the first randomized

clinical trial (RCT) investigating the feasibility and preliminary
effect of early cataract surgery as a treatment for PXFG. The
evidence from RCT on surgical interventions for PXFG is still very
scarce. Our study supports the need for a definitive larger RCT to
evaluate early or clear lens extraction in patients with PXFG.

SUMMARY

What was known before

● Lens removal has been demonstrated by multiple retro-
spective studies as an effective hypotensive treatment in
almost all types of glaucoma.

● Only in cases of narrow angles has it been further demon-
strated by prospective well-designed trials.

What this study adds

● First RCT to demonstrate the feasibility of lens extraction for
the treatment of glaucoma or hypertension with pseudoexfo-
liation syndrome.

● Survey of glaucoma experts supporting the hypotheses put
forward in the study.

DATA AVAILABILITY
Anonymised datasets generated and analyzed during this study are available from
the corresponding author upon reasonable request.
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