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Impact of cessation of regular cataract surgery during the
COVID pandemic on the rates of posterior capsular rupture and
post-operative cystoid macular oedema
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BACKGROUND/OBJECTIVES: During the COVID-19, elective cataract surgery (CS) was significantly curtailed. We investigated
whether consequent reduction of micro-surgical skills practice might lead to higher operative complications.
METHODS: Single-centre, electronic note review of consecutive patients undergoing CS during three periods: 1st February 2019 to
13th January 2020 (P1) prior to pandemic; 3rd June 2020 to 11th January 2021 after 1st lockdown (P2); and 25th January to 30th July
2021 (P3) after/during second lockdown.
RESULTS: 2276 operations occurred during P1, 999 during P2, 846 during P3. During P1, posterior capsular rupture (PCR) rate was
1.67%, similar to P2 (1.30%, p= 0.54), but lower than P3 (3.55%, p= 0.002). There was no difference in PCR risk percentage scores
between routine and PCR cases during P1 (1.90% vs 2.03%, p= 0.83), P2 (2% vs 2.18%, p= 0.18), or P3 (1.87% vs. 2.71%, p= 0.08).
During P2 and P3, there was a higher rate of cystoid macular oedema (CMO) compared with P1 (4.9% and 6.86% vs. 1.93%, p=
0.0001), with no differences in proportion of diabetics or cases with CMO in combination with PCR. There was no difference in
surgeons grade experiencing PCR.
CONCLUSIONS: In P3 following 9 months of curtailed elective CS, PCR rates were increased across all surgeon grades, occurring in
cases with similar risk percentage scores. CMO rates were increased during COVID and not related to proportion of diabetics or
increased PCR rates. The reduction in elective CS during the pandemic was associated with more complications, perhaps due to
attenuation of microsurgical skills.

Eye; https://doi.org/10.1038/s41433-022-01958-y

INTRODUCTION
Cataracts are a major cause of blindness. With an aging
population, population growth, and mounting rates of age-
related diseases associated with cataract, the demand for cataract
surgery (CS) is increasing [1]. CS is the most common surgery
undertaken for pathology with > 4 million procedures performed
in the European Union in 2016 [2] and 452,000 in the UK during
2018-19 [3]. With modern, microscopic surgical techniques and
intraocular lenses with advanced optics, visual and refractive
outcomes are excellent with 95% of healthy eyes achieving 0.3
LogMAR corrected acuity or better [3]. Indeed, CS is one of the
commonest and successful interventions in medicine, with high
patient and surgeon outcome expectations [4].
On 11th March 2020, The World Health Organization declared

the coronavirus (COVID-19) outbreak a global pandemic [5]. In
spring 2020, the United Kingdom (UK) went into lockdown
measures on 23rd March 2020 [6]. As part of these measures, all
non-essential medical appointments were cancelled, and elective
surgery suspended. As such, routine CS ceased for 2 months and
was not recommenced in most National Health Units (NHS) units
until June 2020. Such measures impacted service provision,

generating a surgical backlog [7]. Patients that had been pre-
assessed, consented and placed on the waiting list were cancelled
and delayed. In a survey during the first lockdown of patients on
our CS waiting list, 65% felt that their quality of life (QOL) had
deteriorated due to worsening eyesight due to delayed surgery
[8]. This reported worsening of vision in patients already assessed,
coupled with the knowledge that there were likely to be
substantial numbers of individuals in the community with visually
significant cataract who were remaining undiagnosed because of
lockdown measures, led to a perception that following resumption
of elective surgery more advanced cataract cases, with greater
surgical challenges, might be encountered.
In addition to this backlog, many ophthalmic surgeons, some

for the first time, ceased undertaking micro-surgery with all its
associated complexities and skill sets for several months, being
redeployed to medical and critical care units or remaining within
ophthalmic departments to provide emergency out-patient care.
Breaks from performing regular surgery have been shown to lead
to deterioration in technical skills [9]. From observational studies
of medical practitioners, beyond 6 months, de-skilling, particularly
of fine-motor skills, is rapid and followed by a slower skill
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degradation with time [10–12], with the rates of deskilling varying
between individuals, due to mitigating factors such as stress,
anxiety, and lost confidence [10–12]. Reduced surgical perfor-
mance can compromise patient safety, especially with the possible
presentation of more complex cases. This might be perceived as
important in relation to CS, given the frequency at which it is
undertaken, the high micro-surgical skills that modern CS
demands, and high patient and surgeon expectations [2, 4, 5].
The aim of this study was to investigate these issues by examining

the electronic medical records (EMR) of all patients in our unit
undergoing elective CS, with reference to surgical complications and
case complexity, during two approximate 7-month periods following
the first lockdown period in 2020 and during and after the second
lockdown period in the UK in 2021 and comparing them to an 11-
month period prior to the pandemic.

SUBJECTS AND METHODS
This study was conducted at a public university hospital in the UK. It was
approved by our institution’s audit and quality improvement project team
(audit number 11822). Data collection adhered to the Tenets of the
Declaration of Helsinki and UK Data Protection Act.
Patient data were collected from our EMR system (OpenEyes™,

Sunderland, Tyne and Wear, England). As well as providing patient
demographics, past medical history, details of consultations and peri-
operative data, the software calculates a posterior capsular rupture (PCR)
percentage risk rate where clinical characteristics, identified from the
National (UK) Ophthalmology Database as risk factors for PCR [13], such as
cataract density, axial length, ocular and systemic co-morbidities, are input
in patients’ records.
All patients who underwent CS within our unit, performed between

February 2019 and July 2021 were included. Patients that had cataract
surgery combined with glaucoma, corneal or vitreoretinal surgery were
excluded. Reference was made to demographic data, surgeon’s seniority,
surgical complexity based on the PCR risk score and peri- and post-
operative complications. The different time points examined were 1st
February 2019 to 13th January 2020 (P 1) (prior to the COVID-19
pandemic), from 3rd June 2020 to 11th January 2021 after 1st lockdown
(P 2), and 25th January 2021 to 30th July 2021 (P 3) after and during
second lockdown. Documented findings collected included patient age,
gender, right or left eye, pre-cataract surgery best-corrected distance visual
acuity (BCDVA), final postoperative BCVA, cystoid macular oedema (CMO)
rates, and diabetic status. Visual acuities were recorded in LogMAR acuity.
Visual acuities of counting fingers, hand movements, light perception, and
no perception of light were rounded up to 1.8 (LogMAR), 2.3, 2.8, and 3.0,
respectively [14].
Statistical analysis was performed using GraphPad Prism version 8.0.0 for

Mac (GraphPad Software, San Diego, California USA). Data sets was
assessed for normality using the Shapiro-Wilk test. For parametric data
unpaired T-test was used to compare means between groups. For non-
parametric data sets, the Mann-Whitney was used to compare the medians
between different groups, and the Wilcoxon test to compare medians
between the same groups. Fisher’s exact tests were used to compare the
proportion of cases between groups.

RESULTS
2276 cataract surgeries were performed during P1, 999 surgeries
in P2, and 846 in P3 (Table 1). The cohort was similar in terms of
demographics (age, gender, laterality). Patients during P3 had
statistically significant worse BCDVA compared to P1 (P < 0.0001)
(Table 1).
There were 38 cases of PCR in P1 (1.67%), 13 in P2 (1.30%), and

30 in P3 (3.55%) (Table 2). There was a significant increase in the
PCR rate when P1 and P3 (p= 0.0022) and when P2 and P3 were
compared (p= 0.0017). In terms of PCR with vitreous loss (PCRVL)
there were 28 cases in P1 (1.23%), 7 in P2 (0.7%), and 27 in P3
(3.19%). There was an increase in the PCRVL rate when P1 and P3
(p= 0.006) and when P2 and P3 were compared (p= 0.001)
Table 2).
During P1, median PCR percentage risk score was 1.90%

(0.30–53.34) in routine and 2.03% (0.84–52.26) in PCR cases (0.83).
The median risk score during P2 was 2% (0.27–37.12) in routine
and 2.18% (1.36–10.97) in PCR cases (p= 0.18). In P3 the median
risk score was 1.87% (0.27–33.80) in routine and 2.71% (0.42–7.89)
in PCR cases (p= 0.08) (Table 3). There was no significant
difference in the median risk scores in cases experiencing PCR
in P1 compared to P2 (p= 0.28) and P3 (p= 0.32) (Table 3).
There were 44 cases of post-operative CMO in P1 (1.93%), 49 in

P2 (4.9%) and 58 in P3 (6.86%) (Table 2). There was a statistically
significant (p= 0.0001) increase in the CMO rate when P1 is
compared with P2 (p < 0.0001), P3 (p < 0.0001) and P2+ P3 (p <
0.001). Amongst patients who developed CMO, the proportion of
diabetics was similar between P1 and P2 (45.45% vs. 32.65%, p=
0.29), and P1 and P3 (45.45% vs. 39.66%, p= 0.69) (Table 2). There
were no differences in numbers of cases with combined PCR and
CMO between P1 (9.09%) versus P3 (1.72%) (p= 0.16), although
rates of combined PCR and CMO were significantly higher in P1
compared with P2 (0%) (p= 0.047) and P2 and P3 combined (p=
0.026). There were no differences in pre-operative BCDVA
measurements between eyes that experienced CMO and eyes
that did not for P1 (0.3 LogMAR (0.0–2.8) vs. 0.3 LogMAR (−0.2 to
3.00) p= 0.62), P2 (0.36 LogMAR (0.02.8) vs. 0.3 LogMAR (−0.2 to
3.0) p= 0.36) and P3 (0.41 LogMar (0.0–2.8) vs. 0.4 LogMAR (−0.1
to 2.8) p= 0.76).
There was no significant difference in terms of seniority of

surgeons who experienced PCR (Table 4), with no difference in the
proportion of PCR cases operated on by consultant surgeons
during P1 compared to P2 (p= 0.30) and P3 (p= 0.24) (Table 4).
Where data was available, BDCVA significantly improved for all

time periods in both routine and cases with PCR during all three
periods (Table 5). There was no significant difference in pre-
operative BCDVA in cases that experienced PCR in P2 (1.48
LogMAR (0.0–2.8)) and P3 (0.78 LogMAR (0.0–2.8)) compared with
P1 (0.3 LogMAR (0.0–2.8)) (P1 vs. P2 p= 0.1 and P1 vs. P3 p= 0.16)
(Table 5).

Table 1. Patient Demographics.

P1 P2 P1 vs. P2 P value P3 P1 vs. P2 P value

Age (years) 71
(17–96)

71
(14–96)

P= 0.079 70
(31–93)

P= 0.024

Gender (Male:Female) 1036:1250 431:568 P= 0.32 364:482 P= 0.31

Eye (Right:Left) 1141:1135 523:476 P= 0.25 412:434 P= 0.49

Pre-operative BCDVA (logMAR) 0.30
(−0.20 to 3.00)

0.30
(−0.20 to 2.80)

P= 0.47 0.40
(−0.10 to 2.80)

P < 0.0001

P1 Period 1, P2 Period 2, P3 Period 3, BCDVA Test-corrected distance visual acuity.
Fisher’s Exact Test used to compare differences between two groups for gender and eyes. Statistical significance set at p < 0.05. Mann-Whitney Test used to
compare differences between groups for age and BCDVA.
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DISCUSSION
In the UK, during the national COVID-19 lockdown periods,
elective CS surgical ceased. In addition, large numbers of
ophthalmic staff were redeployed, and it would have been
challenging to deliver safe standards of elective care. Following
the lockdowns, when elective activity resumed, to safeguard
patients and health care professionals, several measures were
introduced, including social distancing within clinical settings,
asking patients to self-isolate at home and have proof of a
negative COVID polymerase chain reaction 3 days prior to surgery.
As such, the number of patients that could be operated per list
was limited and our case numbers were reduced (Table 1).
Contemporary CS with its advanced microsurgical instrumenta-

tion and techniques requires high levels of training and micro-
surgical skill attainment. Many surgeons ceased undertaking routine
micro-surgery with its complex skill sets for several months, while
others in training had no chance to improve their skills. Breaks from
performing surgery can lead to technical skills deterioration [9], with
studies showing that after 6 months, rapid de-skilling of fine-motor
skills occurs [10–12]. It may be postulated that such attenuation of
micro-surgical might result in increased operative and post-
operative complications. Such factors could be exacerbated by the
presentation of more advanced cases with more mature cataracts,
because of increased waiting times for surgery. For these reasons we
undertook this current study, to investigate whether CS complica-
tion rates had increased and factors that might be responsible.
Our results indicated that during P3, following, and during the

second lockdown, rates of PCR more than doubled and PCRVL
almost trebled in our unit compared to pre-pandemic levels in P1
and those after the first lockdown P2 (Table 2). This was despite no
increase in the PCR risk percentage scores (Table 3) or the
proportion of PCR cases operated on by consultant surgeons. Such
findings support the hypothesis that prolonged interruptions in
regular CS may have a detrimental effect on micro-surgical skills
resulting in increasing operative complications, and that surgeon
experience is not a mitigating factor. In a published national
survey, Maubon et al, found that > 50% of Ophthalmic surgeons
suffer transient anxiety when returning to surgery after a hiatus as
short as 8 weeks [15], with perceived operating difficulties in 30%,
perceived increased surgical time and reduced surgical con-
fidence. Our findings are supported by a study of 15689 CS
operations in an NHS tertiary referral centre (Moorfields Eye
Hospital), where PCR rate increased from 0.99% to 1.62% post-
pandemic [16]. The authors suggested that restrictions in surgical
activity during lockdown probably resulted in an increased
incidence of PCR [16]. Interestingly, their documentation of

increased PCR rates occurred after the first lockdown, equivalent
to P2 in our study. We found no differences in PCR and PCRVL
rates before (P1) and after the first lockdown (P2), with rates only
increasing in P3 (Table 2). At this stage elective CS had been
curtailed for almost 9 months, when fine motor skill degradation
has been shown to occur [10–12]. It would be interesting to know
if the PCR rates at Moorfields have showed a further increase
during time periods commensurate to P3.
After and during the second lockdown (P3), when PCR and

PCRVL rates significantly increased (Table 2), patients had been
waiting in some cases for almost 12 months for their surgery and
one would expect their cataracts have been maturing, albeit
slowly. This appears to be reflected by poorer pre-operative
BCDVA measurements during P3 compared to P1 (0.40 logMR vs.
0.30 logMAR, P= 0.0001) (Table 5), although it must be noted that
this is only a surrogate maker for cataract density and can be of
course influence by other factors. However, the possibility of
denser cataracts presenting for surgery should be considered as a
mitigating factor especially in conjunction with probable micro-
surgical skills degradation. Pre-operative BCDVA is not reflected in
our PCR percentage risk score calculations [13] although the
presence of brunescent/ white cataracts are.
During P2 and P3, there was an increased rate of CMO

compared to P1 (Table 2). In the cases with CMO, there was no
difference in the proportion of diabetics across both P2 and P3 or
pre-operative BCDVA or of combined cases of PCR with
subsequent CMO (Table 2), suggesting that these were not
important factors in increased rates. The incidence of reported
post-operative CMO after CS ranges from 0.02–7.6% [17–19],
dependent on the population examined, risk factors and
intraoperative complications. A self-reported survey in a predo-
minantly Caucasian population in Scotland found an incidence of
0.02% [17] while in an ethnically diverse London population with
high number of diabetic patients the rate of CMO was 7.6% [18]. In
our patients there was an increased incidence of CMO (p < 0.0001)
during COVID with 49 episodes (4.9%) in P2 and 58 (6.85%) during
P3. This rise is likely to be multifactorial. It could be postulated that
the longer waiting times for surgery in P2 and P3 may have led to
more mature cataracts presenting on the day of surgery. One of
the limitations of our study is that patients waiting for surgery
because of lockdown restrictions were not recalled for re-
examination prior to surgery and that PCR risk percentage scores
are not routinely re-calculated on the day of surgery even in
patients who have had an extended waiting time for CS. Given our
currently high PCR and PCRVL rates this may be something that
needs to be reconsidered. Potentially denser cataracts may result

Table 2. Vitreous Loss and Post-operative Cystoid Macular Oedema Rates.

P1 P2 P1 vs. P2
p-value

P3 P1 vs. P3
p-value

P1 vs. P2+ P3
p-value

P2 vs. P3
p-value

Intra-operative PCR Rate (%) 38/2276
(1.67%)

13/999
(1.30%)

P= 0.54 30/846
(3.55%)

P= 0.002 P= 0.14 P= 0.001

Intra-operative PCRVL Rate (%) 28/2276
(1.23%)

7/999
(0.70%)

P= 0.20 27/846
(3.19%)

P= 0.0006 P= 0.12 P < 0.0001

Post-operative CMO Rate (%) 44/2276
(1.93%)

49/999
(4.9%)

P < 0.0001 58/846
(6.86%)

P < 0.0001 P < 0.0001 P= 0.089

Median waiting times (days) from
listing to surgery in PCR cases

41.5 (1–118) 30 (6–301) P= 0.99 53 (4–224) P= 0.29 P= 0.43 P= 0.55

Post-operative CMO cases with
diabetes (%)

20/44
(45.45%)

16/49
(32.65%)

P= 0.29 23/58
(39.66%)

P= 0.69 P= 0.36 P= 0.55

Post-operative CMO cases with
PCR (%)

4/44
(9.09%)

0/49
(0%)

P= 0.047 1/58
(1.72%)

P= 0.16 P= 0.026 P > 0.99

P1 Period 1, P2 Period 2, P3 Period 3, SD Standard Deviation, PCR All cases of Posterior Capsular Rupture with and without vitreous loss), PCRVL Posterior
Capsular Rupture with Vitreous Loss, CMO Cystoid Macula Oedema.
Fisher’s Exact Test used to calculate differences between two groups. Statistical significance set at p < 0.05.
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in the need for higher phacoemulsification cumulative dissipated
energy (CDE) and operations taking longer than usual, resulting in
increased post-operative inflammation. It has been postulated
increased post-operative inflammation is a risk factor for CMO [20].
Unfortunately, the operative CS time or CDE scores we not
routinely recorded on our EMR, which considering the current
study we may enforce. Importantly, there did not appear to be
differences in pre-operative BCDVA measurements between eyes
that experienced CMO and eyes that did not during any of the
periods. This suggests that cataract density may not have been an
important factor for CMO development in our patients, as any
reduction of BCDVA associated with increased cataract density
with time, would have been assumed to occur roughly equally in
all eyes. However, factors such as surgical (iris) trauma and
prolonged CS time due to micro-surgical skills degradation or
other unidentified factors, or operative complications not picked
up from our electronic data base cannot be ruled out.
There was no difference in the proportions of consultant

surgeons operating on cases that experienced PCR in P1,
compared to P2 and P3 (Table 4). Whilst it might be postulated
that those in training with limited microsurgical experience may
encounter the greatest problems when returning to surgery after
a hiatus, this does not appear to be the case, with all grades
experiencing problems. Our results are supported by the study
from Moorfields, where consultants were found to have statisti-
cally significant increase in their PCR rates post-pandemic [16]. In
our unit the lowest grade of surgeon performing CS is a Specialist
Registrar Year 3 and would have had at least two years of
experience. In addition, based on our percentage risk score [13],
cases are stratified and those will lower scores are generally
allocated to doctors in training. Such factors would affect
outcomes in this current study.
BCDVA appeared to be significantly improved in all eyes

following surgery and in all periods in eyes both with and without
PCR (Table 5). This highlights the fact that although far from ideal,
when PCR is managed carefully and correctly most patients
continue to do well and have improved vision following CS.
Covid 19 has had a significant impact on ophthalmology, and we

continue to adjust our services in response to the evolving nature of
the pandemic. Our findings of increased PCR and PCRVL rates in the
presence of similar PCR percentage risk scores in P3, suggest that a
hiatus of 9 months from regular routine high volume elective CS,
perhaps due to micro-surgical skills degradation, is responsible for
such operative complications. How issues such as the length of time
away from undertaking micro-surgery, personal circumstances, and
prior surgical experience can impact ophthalmologists’ perfor-
mances on returning to CS and subsequent outcomes and
complications is unknown and there is little research in this area
[21]. General guidelines exist [22–26], but they lack specificity or

compulsion, and certainly no guidelines or criteria for returning to
perform routine CS either nationally from the NHS/Royal College of
Ophthalmologists or locally were put in place during the pandemic.
This contrasts with equivalent ‘high reliability’ professions such as
aviation. Unlike ophthalmologists and surgeons in general, com-
mercial pilots are subject to mandatory checklists, and mental and
physical screening before re-commencing flying. A minimum of
three take off and landings within 90 days are an absolute
requirement to be allowed to continue duties, which was altered
to 1 in 60 days during the COVID-19 pandemic due to possible skills
fade associated with the disruption of commercial flights [27].
Commercial pilots are also required to undertake time on flight
simulators, as well as supervised flights, after any extended breaks
[27, 28]. Considering the results of this current and similar recent
studies [17] and with the knowledge that extensive breaks from
surgery lead to skill fade [9–12], it would seem very sensible that
Ophthalmology attempts to learn lessons from the aviation industry
by investigating factors that may optimise returns after surgical
breaks. Clearly, there is a need, to improving patient safety, of more
support for surgeons of all grades when they return to surgery after
an extended hiatus, with the development of robust guidelines and
including perhaps mandatory time spend on surgical simulators.

Summary
What is known about this topic

● Breaks from performing surgery lead to deterioration in
technical skills, especially fine motor skills after 6 months.

● During the COVID-19 pandemic lockdown periods all elective
surgery, including cataract surgery which necessitates fine
motor skills, was cancelled.

What this study adds

● After 9 months of curtailed elective cataract surgery rates of
posterior capsular rupture increased across all surgeon grades
and was not related to case complexity.

● Post-operative cystoid macula oedema rates increased during
COVID and were not related to the proportion of diabetics or
increased PCR rates.

● The reduction in elective cataract surgery during the
pandemic was associated with more complications, perhaps
due to attenuation of microsurgical skills.

● There appears to be a need for more support and guidelines
for ophthalmic surgeons of all grades when they return
to surgery after an extended hiatus, to improve patient
safety.

Table 5. Pre-operative versus Post-operative Best-Corrected Distance Visual Acuity.

Pre-operative
R Cases
Median
(Range)

Post-operative
R Cases
Median
(Range)

p-value (R cases pre-
operative BCVA vs post-
operative BCVA)

Pre-operative
PCR Cases
Median
(Range)

Post-operative
PCR Cases
Median (Range)

p-value (PCR cases pre-
operative BCVA vs post-
operative BCVA)

P1 BCVA
(logMAR)

0.30
(−0.20 to 3.00)

0.10
(−0.24 to 2.80)

P < 0.0001
(N= 1721)

0.30
(0.00–2.80)

0.10
(−0.10 to 2.30)

P= 0.0054
(N= 30)

P2 BCVA
(logMAR)

0.30
(−0.20 to 2.80)

0.080
(−0.20 to 2.80)

P < 0.0001
(N= 920)

1.48
(0.00–2.80)

0.10
(0.00–0.70)

P= 0.0010

P3 BCVA
(logMAR)

0.40
(−0.10 to 2.80)

0.1
(−0.10 to 2.80)

P < 0.0001
(N= 704)

0.78
(0.00–2.80)

0.20
(−0.06 to 2.30)

P= 0.0020
(N= 25)

P1 Period 1, P2 Period 2, P3 Period 3, SD Standard Deviation, PCR All cases of Posterior Capsular Rupture with and without Vitreous Loss, R Routine, BCVA Best-
corrected Distance Visual Acuity.
Fisher’s Exact Test used to calculate differences between two groups. Statistical significance set at p < 0.05.
Wilcoxon Test used to compare medians between same two groups. Statistical significance set at p < 0.05.
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