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ABSTRACT.

Purpose: To analyse the risk of rhegmatogenous retinal detachment (RRD)

after cataract surgery, and to identify possible risk factors.

Method: Observational cohort study of patients undergoing cataract surgery in

Region Sk�ane, southern Sweden, during 2015–2017 were retrieved from the

Swedish National Cataract Register. These were then cross-referenced with

cases of retinal detachment surgery performed at the Sk�ane University Hospital

in Lund from 2015 to 2020. The main outcome was RRD after cataract surgery.

The influence of sex, age, axial length of the eye, rupture of the posterior

capsule, patient comorbidity and other cataract complications were analysed.

Results: Among the 58 624 cases of cataract surgery, a total of 298 RRDs

(0.51%) were identified up to the end of 2020. The mean time from cataract

surgery to RRD was 667 days. The mean age was 65.3 years, compared to

74 years in the control group. A strong correlation was found between RDD and

age: <60 years, incidence = 0.50%; 60–75 years, incidence = 0.14%; and

>75 years, incidence = 0.04%. The correlation with axial length was also very

strong: mean value 23.73 mm in those without RRD, and 25.13 mm in those with

RRD (p < 0.001). Sex was also strongly correlated to RDD; 68.8% of cases of

RRD being men. Among men younger than 60 years of age, with an axial length

≥25 mm, 9.46% exhibited RRD within the follow-up period (mean 4.7 years).

Rupture of the posterior capsule was found in 2.01% of RRD patients compared

to 0.74% in the control group. Diabetes, glaucoma or pseudoexfoliation had no

impact on the prevalence of RRD.

Conclusions: The three main risk factors for RRD following cataract surgery

were found to be sex, age and axial length. The highest incidence of RRD

(9.46%) were identified among men younger than 60 years of age and an axial

length ≥25 mm.
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Introduction

Cataract is the leading cause of blind-
ness today (Thylefors et al. 1995) and

phakoemulsification followed by
replacement of the lens is one of the
most common forms of surgery. The
rate of cataract surgery has increased

over recent decades (Behndig
et al. 2011) and concern has been
expressed that the post-surgical inci-
dence of rhegmatogenous retinal
detachment (RRD) is also increasing,
possibly due to the demographics of
the patients undergoing surgery. There
is a tendency towards operating
younger patients (Behndig et al. 2011)
who may have a greater risk of RRD as
they have a longer life expectancy, and
have often not developed posterior
vitreous detachment (Mitry
et al. 2010). RRD remains one of the
most common causes of emergency
surgical intervention in ophthalmol-
ogy, often resulting in significant loss
of vision. About 40% do not achieve
reading ability in the affected eye,
about 10–40% need further surgical
intervention, and approximately 5%
do not achieve functional or anatomic
healing (Barrie 2003). The approxi-
mate annual incidence of RRD has
been reported to vary from 10.5 per
100 000 (Mitry et al. 2010) to 18.2 per
100 000 (Van de Put et al. 2013). The
increased risk of RRD following catar-
act surgery reported in the literature
ranges from 0.2% to 3.6% (Javitt
et al. 1991; Lois & Wong 2003; Erie
et al. 2006; Clark et al. 2012; Haug &
Bhisitkul 2012; Olsen & Jeppe-
sen 2012; Daien et al. 2015; Kim
et al. 2019) depending on follow-up
time and patient demographics. The
main risk factors described are age,
myopia and peroperative complica-
tions including rupture of the posterior
capsule and vitreous loss (Jakobsson
et al. 2009; Olsen & Jeppesen 2012;
Daien et al. 2015; Kim et al. 2019).
The possible increase in risk of RRD
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after Nd:YAG laser capsulotomy has
been the subject of several studies, but
there is no conclusive evidence that it
affects the rate of RRD (Grzybowski &
Kanclerz 2018).

The purpose of the present study
was to investigate the risk of RRD
following cataract surgery, and to
identify possible risk factors including
pre-operative patient characteristics
and complications arising during sur-
gery.

Patients and Methods

All cases of cataract surgery performed
from 1 January 2015 to 31 December
2017 in the region of Sk�ane, southern
Sweden, were extracted from the Swed-
ish National Cataract Register. Exclu-
sion criteria were cataract surgery in
combination with vitrectomy, corneal
or glaucoma surgery, or age <30 years.

The data analysed were age, sex,
axial length of the eye (AL), date of
surgery and comorbidities (diabetes,
glaucoma, macular degeneration and
presence of pseudoexfoliations). Com-
plications during surgery, including
staining of the anterior capsule,
mechanical dilation of the pupil, iris
hooks in the capsulorhexis margin,
insertion of a capsular tension ring or
rupture of the posterior capsule, were
also noted.

The cataract surgery data were then
cross-referenced to cases of retinal
detachment surgery performed at the
Sk�ane University Hospital between 1
January 2015 and 31 December 2020,

to identify patients who suffered RRD
following cataract surgery.

The patients were then divided into
three different groups according to
their age at the time of cataract
surgery, <60 years, 60–75 years and
≥75 years. Patients were also divided
into three groups according to AL:
<23, 23–25 and ≥25 mm.

The study was approved by the
Regional Ethics Committee of Stock-
holm, Sweden, and was carried out in
accordance with the Declaration of
Helsinki 2013.

Statistical analysis

Differences in age, sex and AL were
analysed using Welch’s t-test. When
analysing non-parametric data the chi-
squared test was used. Age, sex, axial
length and rupture of the posterior
capsule were also analysed using a
multivariate logistics regression model
to evaluate variables associated with an
increased risk of RRD. Statistical anal-
ysis was performed using R (R Core
Team (2020), Vienna, Austria. https://
www.R-project.org/) for MAC soft-
ware, and PRISM 9.1.0 (GraphPad Soft-
ware, San Diego, CA, USA). A p-value
of <0.05 was considered statistically
significant different.

Results

A total of 59 044 phacoemulsification
cataract surgeries were performed dur-
ing the years 2015–2017 in the Region
of Sk�ane, Sweden. The inclusion

criteria were met in 58 624 cases, dis-
tributed over 37 059 patients, and thus,
both eyes were operated on during the
follow-up period in 21 565 cases.

The patient data are presented in
Table 1. Among the cases of pha-
coemulsification cataract surgery, 298
cases of RRD (0.51%) were found, and
the mean time from cataract surgery to
RRD was 667 days (1.83 years;
SD = 525) (Fig. 1). The mean time
from cataract surgery until the end of
the study, that is, the mean follow-up
time was 1705 days (4.67 years).
Seventeen patients (11.4% of those
with RRD) developed bilateral RRD
during the study period (mean age
61 years, 76.5% male). There was a
strong male dominance among those
with RRD, 68.8% (n = 205) of all
RRD cases, even though slightly more
women (58.4%) had undergone catar-
act surgery. Table 2 gives risk for
retinal detachment for the patients with
RRD, divided according to age, sex
and AL. In the age group <60 years,
2.4% had RRD during the follow-up
period, compared to 0.65% in the
group 60–75 years, and 0.17% aged
≥75 years. The mean AL for cataract
surgery was 23.72 mm (SD = 1.25) and
in the group with RRD, 25.12 mm
(SD = 1.51), p-value <0.001. In
Table 3, the AL was divided into three
groups: <23, 23–25 and ≥25 mm and
for the various age groups.

When the effects of age, sex and AL
were combined, a significant increase in
the incidence RRD was seen (Fig. 2).
Age <60 years combined with an AL
≥25 mm resulted in an incidence of
6.40%, and when male sex was also
included, the incidence of RRDTable 1. Patient data and the results of Welch’s t-test and the chi-squared test.

All eyes, N = 58

624 (% of N)

RRD N = 298

(% of N)

p-value according

to Welch’s t-test or

chi-squared test

Mean age 74.0 years 65.4 years <0.001
Female 34 228 (58.4) 93 (31.2)

Male 24 396 (41.6) 205 (68.8)

Follow-up time, mean 1651 days 1705 days

Axial length, mean 23.73 mm 25.13 mm <0.001
Rupture of posterior capsule 434 (0.74) 6 (2.01) 0.0102

Pseudoexfoliation 4860 (8.29) 10 (3.35) 0.0020*
Glaucoma 3733 (6.36) 13 (4.36) 0.1552

Diabetes 2072 (3.53) 11 (3.69) 0.8831

Macular degeneration 8099 (13.8) 21 (7.05) 0.0007*
Vision blue colouring 1411 (2.41) 8 (2.68) 0.7538

Mechanical dilation 1434 (2.40) 6 (2.01) 0.6279

Iris hooks in capsulorhexis 286 (0.48) 2 (0.67) 0.6489

Capsular ring 2533 (4.32) 17 (5.70) 0.2421

* The risk of rhegmatogenous retinal detachment (RRD) is higher in the control group and not in

the group with retinal detachment.
Fig. 1. Time from cataract surgery until reti-

nal detachment.
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increased to 9.46% during the follow-
up period.

The variables age at cataract sur-
gery, sex, AL and rupture of the
posterior capsule, were analysed using
multiple logistics regression analysis,
and the results presented in Table 4.
The goodness of fit obtained with the
Hosmer–Lemeshow test was positive,
with a p-value of 0.0429.

The only peroperative surgical event
that was significantly correlated to an
increased risk of RRD was rupture of
the posterior capsule. In the RRD
group, 2.01% of the surgeries were

complicated by capsular rupture, com-
pared to 0.74% in the non-RRD group
(p-value 0.01). Mechanical pupil dila-
tion, staining of the anterior capsule,
iris hooks in the capsulorhexis margin
and insertion of a capsular tension ring
had no impact on the incidence of
RRD.

Comorbidity such as glaucoma,
pseudoexfoliation, macular degenera-
tion and diabetic retinopathy had no
significant impact on the incidens of
RRD (Table 1). The incidence of pseu-
doexfoliation and macular degenera-
tion were significantly less in the RRD

group than in the non-RRD group,
and therefore, had no impact on the
risk of retinal detachment.

Discussion

Our study further analyse the high risk
increase for RRD seen in some sub-
groups of cataract patients. It is nota-
ble that although 58.4% of the patients
undergoing cataract surgery in our
study were women, only 31.2% of
those with RRD were female. Male
sex has previously been reported to be
a strong predisposing factor for RRD
in studies from Denmark (Olsen &
Jeppesen 2012) (58.3%) and France
(Daien et al. 2015) (64.8%), but
slightly less in Korea (Kim
et al. 2019) (54.6%). The reason for
this is not known, but anatomical
differences have been suggested, as
men have longer AL (Olsen
et al. 2007) and posterior vitreous
detachment seems to occur later
(Hayreh & Jonas 2004). It has also
been suggested that male eyes more
often have a history of ocular trauma,
although this was not confirmed in
larger studies (Hayreh & Jonas 2004).
The incidence of RRD in males in the
present study (68.8%) is similar to that
found in a previous study on retinal
detachment by our group (Thylefors
et al. 2020) (66%), despite the fact that
this earlier study comprises all forms of
RRD, and not only pseudophakic
RRD. Similar result were found in a
review by Mitry et al. (2010), where

Table 2. Incidence of RRD according to sex, age and axial length during the study period (mean 4.67 years).

All eyesN = 58

624 (% of N)

RRDAge < 60 years

N = 3281 (% of N)

RRDAge 60–75 years

N = 26 320 (% of N)

RRDAge ≥ 75 years

N = 29 023 (% of N)

RRD 298 (0.51) 80 (2.40) 170 (0.65) 48 (0.17)

Female 93 20 50 23

Male 205 60 120 25

Follow-up time, mean 1651 days 1754 days 1643 days 1658 days

Axial length, mean 25.13 mm 26.04 mm 25.00 mm 24.05 mm

Axial length ≥25 mm 140 (1.86) 57 (6.40) 76 (1.84) 7 (0.28)

Axial length <25 mm 158 (0.31) 23 (0.94) 94 (0.42) 41 (0.15)

Axial length <25 mm female:male 60 (0.20):98 (0.48) 7 (0.49): 16 (1.63) 31 (0.23): 63 (0.74) 22 (0.14):19 (0.17)

Axial length ≥25 mm female:male 33 (0.92):107 (2.69) 13 (3.13): 44 (9.46) 19 (0.94):57 (2.70) 1 (0.09):6 (0.44)

Table 3. Incidence rhegmatogenous retinal detachment (RRD) depending on age and axial length during the study period (mean 4.67 years).

All eyesN = 58

624 (% RRD)

RRDAge < 60 years

N = 3281 (% RRD)

RRDAge 60–75 years

N = 26 320 (% RRD)

RRDAge ≥ 75 years

N = 29 023 (% RRD)

Axial length <23 mm 18/15 948 (0.11) 2/704 (0.28) 12/6755 (0.18) 5/8725 (0.06)

Axial length 23–25 mm 140/35 138 (0.39) 21/1698 (1.24) 82/15 433 (0.53) 36/17 839 (0.20)

Axial length ≥25 mm 140/7538 (1.86) 57/880 (6.48) 76/4132 (1.84) 7/2459 (0.28)

Fig. 2. Kaplan–Meier curves showing RRD as a function of time after cataract surgery for

different subgroups of patients. The whole study group consisted of 58 624 eyes undergoing

cataract surgery. Of these, 298 had RRD (0.51%). The other curves are for subgroups:

age < 60 years, n = 3281 with 80 RRD (2.40%); age <60 years and AL ≥25 mm, n = 880 with 57

RRD (6.40%), and age <60 years, AL ≥25 mm and male sex, n = 465 with 44 RRD (9.46%).
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male to female ratios of 1.3:1 to 2.3:1
were reported. Male sex thus appears
to be an independent risk factor for
RRD, and not linked to cataract
surgery.

Myopia is another risk factor for
RRD, as described in several studies
(Javitt et al. 1991; Mitry et al. 2010;
Olsen & Jeppesen 2012; Van de Put
et al. 2013; Daien et al. 2015; Kim
et al. 2019). The patients who developed
RRD had a significantly longer axial
length than those who did not develop
RRD. The association between AL and
RRDhasbeen studied previously but the
studies have useddifferent limits ofAL in
the dividing of the groups.We found two
studies showing an increasing risk with
AL >26 mm (Sheu et al. 2010; Lin
et al. 2013) but we used slightly different
ranges of AL also used by Laube
et al. (2017): <23, 23–25 and ≥25 mm.
In our study, the incidence of RRD
increased substantially at AL ≥25 mm
with a 1.86% incidence during the
follow-up period. This can be compared
to 0.39% in the group with AL of 23–
25 mm, and 0.11% for those with anAL
of <23 mm. Axial length ≥25 mm was
found in 7538 eyes which corresponds to
12.8% of the total number of eyes
undergoing cataract surgery. An AL of
>26 mm was found in 2859 eyes, or
4.9%.Thus, if an axial length of ≥25 mm
is used to define myopia, almost three
times more cases are included in the
myopic group, compared to studies using
an axial length exceeding 26 mm.

The AL ≥25 mm as an additional
risk factor for RRD in men remains up
to the age of 75 years (Table 2) where
the RRD cumulative incidence was
2.7%, while for women, it was only
visible in the group aged <60 years.
Above 75 years, the risk of RRD
appears to be very low for both sexes,
regardless of AL. In patients with an
AL, <23 mm showed no increase in the
incidence of RRD, regardless of age,
and only the group <60 years of age
with AL of 23–25 mm showed an
increase in the incidence of RRD

(Table 3). The odds ratio is increased
by 1.47 for each mm increase in the AL
(Table 4).

It is known from previous studies that
the incidenceofRRDishigher in thoseof
lower ages (Olsen & Jeppesen 2012;
Daien et al. 2015; Kim et al. 2019). Var-
ious age intervals have been used previ-
ously, but we used <60 years (3281 eyes),
60–75 years (26 320 eyes) and ≥75 years
(29 023 eyes). The incidence ofRRDwas
2.4% in the <60 years group, 0.64% for
those aged 60–75 years and 0.035% in
those aged ≥75 years, over the follow-up
period. These findings indicate that
cataract surgery should be carefully
considered in those aged less than
60 years, as this could lead to an
increased risk of RRD.

The effect of combining age, sex and
AL is quite striking, as can be seen in the
Kaplan–Meier curves in Fig. 2. The top
curve shows the result for the whole
cataract surgery population where the
risk of RRD was 0.51% during the
follow-up period. This corresponds to
109 cases of RRD per 100 000 per year,
which is approximately 10 times the
normal rate of 10.5 RRD per 100 000
per year (Mitry et al. 2010) in the whole
population. The lower curves give the
results when age <60, AL ≥25 mm, and
male sex are successively added.Thefinal
group, including all three variables, com-
prised 465 eyes (0.79% of all eyes),
among which 44 cases of RRD were
identified (14.7%of all RRD cases), that
is, a cumulative incidence of 9.46%
(Table 2). This is an incidence of 2012
cases of RRD per 100 000 per year,
approximately 200 times thenormal rate.

This is similar to the incidence
reported by Laube et al. (2017) of
10.2% RRD in the group with AL
>25 mm in patients younger than
61 years. Daien et al. (2015) gave a
Kaplan–Meier figure where less than
4% of patients aged 40–54 years had
RRD during a 46-month period, and
high myopia approximately 9% RRD
in 49 months. In their study, only
severe myopia was identified by the

diagnosis code H52.1, and it is thus
unclear whether milder forms of myo-
pia were also included. Furthermore,
myopia is not only related to the AL,
as the refraction of the eye also
depends on the refractive power of
the cornea and lens (Olsen et al. 2007).
In our opinion, increased AL is a more
reliable and accurate risk factor.

The importance of age, AL and sex are
underlinedby themultiple logistics regres-
sion analyses, showing that older age
decreases the risk of RRD while sex and
AL increase it. The highest risk, with an
odds ratio 2.66, was associatedwith being
male but, as mentioned above, this is an
independent variable not linked to catar-
act surgery. Rupture of the posterior
capsule had an odds ratio of 2.38 but the
confidence interval is quitebroad, ranging
from0.91 to5.09.Theodds ratio increases
by 1.47 with each mm increase in AL,
implying a greater risk when performing
cataract surgery on myopic eyes.

The strength of our study is the large
group of 58 624 eyes, obtained from
the Swedish National Cataract Regis-
ter, from the Region of Sk�ane with
1.4 million inhabitants. This register
also includes data such as the AL,
patient comorbidity and other perop-
erative cataract complications. All
cases of RRD in this region are treated
at the Sk�ane University Hospital in
Lund. Another strength is that the
number of retinal detachments (298)
is quite large, which allowed us to
perform subgroup analysis.

However, one weakness of this study
is that we did not compare the rates of
RRD in age-matched groups of pseu-
dophakic myopic eyes with phakic myo-
pic eyes, but only compared the rate of
RRDin thewhole populationversus that
in pseudophakic patients. Also, as we
have not analysed each chart for all the
patients there may be a risk that they
have been previously vitrectomized, then
done the cataract surgery and subse-
quent developed the RRD later on.
However, in Region Sk�ane we have for
more than10 years almost alwaysdone a
combined phaco and vitrectomy for all
the patients doing vitrectomy who are
phacic. This means that there are prac-
tically no such patients so it cannot be a
problem when analysing the result for
this study.

Other patient comorbidities showed
no significant correlation with RRD
(Table 1). Age-related macular degen-
eration (AMD) was almost twice as

Table 4. Multiple logistics regression for risk of developing rhegmatogenous retinal detachment.

Odds ratios 95% confidence interval

Age at cataract surgery 0.927 0.917–0.937
Axial length 1.476 1.392–1.561
Sex (male) 2.666 2.086–3.432
Rupture of posterior capsule 2.382 0.9128–5.090

Rupture of posterior capsule and sex are binary variables, the others are linear and not grouped.
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common in the population without
RRD as in those with RRD. This
reflects the fact that AMD becomes
more common in the elderly popula-
tion in contrast to RRD. Some of these
AMD patients must have received
treatment for wet AMD with repeated
anti-VEGF injections, which could be a
risk factor for RRD, but this was not
investigated in this study. Storey
et al. (2019)) found the risk of RRD
after anti-VEGF injections to be one in
530 patients (one RRD per 7692 injec-
tions). Diabetes mellitus has previously
been reported by Daien et al. (2015) to
be more common in patients with
pseudophakic RRD, but was not sig-
nificantly more common in the present
study, nor in studies by Kim
et al. (2019) or (Sheu et al. (2010).
Complications during surgery in terms
of the use of mechanical pupil dilation,
staining of the anterior capsule, iris
hooks in the capsulorhexis margin and
insertion of a capsular ring, were not
found to be risk factors for RRD,
whereas rupture of the posterior cap-
sule was. Capsular rupture is a well-
known risk factor (Javitt et al. 1991;
Jakobsson et al. 2009; Quek
et al. 2012; Tuft et al. 2012), and in
the present study, 2.01% of the patients
with RRD had capsular ruptures, com-
pared to 0.74% in the whole study
group. The fact that the other markers
of complicated cataract surgery were
not significantly correlated to RRD is
also of importance to the cataract
surgeon, since it indicates that these
surgical tools can be used to reduce the
risk of capsular rupture.

The risk of developing pseudophakic
RRD was found to decrease gradually
with time in the present study, on
6 years, but Erie et al. (2006) reported
that the risk continued for up to
25 years after surgery. Another study
has reported an increase in the incidence
of RRD after 4 years of follow-up (Sheu
et al. 2010). This means that the high
risk reported by us and others is only
during follow-up time, but the risk is
maintained for several more years. For
cataract patients aged over 75 years, we
found no indications of an increased risk
of RRD following cataract surgery,
regardless of myopia and sex. Patients
aged 60–75 years, especially men with
an AL ≥25 mm, should be informed of
the higher risk of RRD (2.7%) follow-
ing cataract surgery. In those younger
than 60 years old, only those with an

axial length <23 mm and females with
an AL <25 have no risk increase of
RRD. All other patients should thus
also be informed of the increased risk of
RRD, especially men with an AL
≥25 mm. In our opinion, the risk of a
vision-threatening condition such as
RRD in some groups means that the
benefit of cataract surgery should be
carefully considered and the patient
thoroughly informed. Also, when catar-
act surgery is necessary, the lens chosen
should not cause anisometropia that
force the patient to operate the other
eye as well. We suggest that high-risk
patients be advised to postpone their
cataract surgery if possible, and partic-
ularly if the indication is only refractive
error correction.
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