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The Incidence of Retinal Detachment After Cataract Surgery§
Thomas Olsen* and Peter Jeppesen
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Abstract: Purpose: To estimate the cumulative risk of retinal detachment (RD) after routine cataract surgery by
phacoemulsification.
Setting: Department of Ophthalmology, Aarhus University Hospital, Denmark
Methods: Retrospective cohort study based on 12.222 consecutive cataract surgeries in 7.856 patients using
phacoemulsification over a 6 year period from 2000 to 2005. Cases with a diagnosis of RD were identified through the
procedure-coding database at the Medical Registry of Aarhus University Hospital, which is based on Diagnosis Related
Groups (DRG) and used to report to the Danish Patients Registry (LPR). For each case the age of the patient, gender, axial
length, surgical complications, postoperative Nd:YAG capsulotomy and time interval between cataract surgery and RD
were recorded.
Results: The mean follow-up time was 64.8 months (range 26.2–97.6 months). Forty-eight (48) cases of RD were
identified making an overall cumulative risk of 0.39%. As compared to the normal incidence of RD reported in the
Scandinavian literature, the relative risk of RD following cataract surgery was about 2.3 times that of the natural
incidence. As compared to the average cataract group, the group of RD following cataract surgery was characterized by a
younger mean age (60.5 vs. 73.7 years), male gender (58.3% vs 34.8%), longer axial lengths (24.56 vs 23.25 mm) and a
higher frequency of surgical complications (10.4% vs 1.8%) (p<0.001) but not a higher frequency of Nd:YAG
capsulotomy (p>0.05),
Conclusions: The cumulative risk of RD after lens surgery was about 2.3 times the natural incidence but seems to be
lower than that of older reports.
Synopsis: Retinal detachment following cataract surgery is associated with young age, male gender, long axial lengths and
surgical complications. The cumulative risk of RD after lens surgery was about 2.3 times the natural.
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INTRODUCTION
Retinal detachment (RD) is a well-known and serious
complication following lens surgery. The estimates of the
post-surgical incidence of RD vary greatly in the literature
ranging from 0.2 % to 3.6 % [1-4], depending on follow-up
time and the patient demographics. The risk is generally
considered higher in younger myopic patients [5-11],
following intracapsular surgery [1, 12, 13] and in patients
with capsular tear or vitreous loss during surgery [1, 6, 7, 1416]. The risk may be higher after Nd:YAG capsulotomy
according to some reports [9, 10, 15], but not in others [14,
16, 17].
Because modern small-incision phacosurgery is generally
believed to be less traumatic and to have a lower
complication rate than the older techniques, some of the
previously reported incidence may not be applicable to
modern technique. Moreover, with the increasing use of lens
surgery also in younger patients, it is important to know the
risk in a contemporary clinical environment. This study was
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undertaken to evaluate the long-term cumulative risk of
retinal detachment (RD) following routine cataract surgery.
MATERIAL AND METHODS
Based on our electronic case record system we extracted
a consecutive list of all adult cataract surgeries performed
from year 2000 to 2005. This material consisted of 12.222
consecutive cataract surgeries in 7.856 patients in the age
range 20 – 101 years, mean 73.7 years, and a median of 76.0
years. The standard surgical technique was phacoemulsification through a small incision (2.6-2.8 mm) with the
implantation of an intraocular lens (IOL). In 94 % of the
cases the IOL was a foldable hydrophobic acrylic IOL
(Alcon Acrysof) whereas in 6 % of the cases it was a onepiece PMMA type of IOL (AMO CeeOn 812C or similar
types). An anterior chamber IOL (Pharmacia 351C) was
implanted in 0.2 % of the cases.
Cases with a diagnosis of RD were identified through the
procedure-coding database at the Medical Registry of Aarhus
University Hospital, which is based on Diagnosis Related
Groups (DRG) and used to report to the Danish Patients
Registry (LPR). As a University Eye Hospital, we were a
natural center for referral of patients with RD in the region
and therefore also likely to receive patients that had previous
cataract surgery at our hospital. The electronic list of patients
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with a diagnosis of RD contained about 1251 visits in the 6year period. This list was cross-matched with the list of
cataract-operated patients to identify cases with RD after
cataract surgery. Furthermore LPR provided a list of all
patients from the cohort of cataract surgeries, which at some
time had been given the diagnosis of retinal detachment.
This could be done because both lists contained the unique
CPR-number (civil registry number), which uniquely
identifies every citizen in Denmark. Finally, the case record
of each case was reviewed to verify the diagnosis and to
check for comorbidity or other factors relating to the
development of RD. For each case the age of the patient,
gender, axial length, surgical complications, postoperative
Nd:YAG capsulotomy and time interval between cataract
surgery and RD were recorded.
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The effect of axial length on the incidence of RD was
evaluated stratifying the population into seven groups in
regard to the axial length (<20, 20-22, 22-24, 24-26, 26-28,
28-30, >30 mm) and in each group the number of patients
with retinal detachment was compared to the number
patients operated for cataract.
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Fig. (1). Kaplan-Meier survival curves for males and females after
cataract surgery.

As compared to the normal incidence of RD reported in
the Scandinavian literature [12], the relative risk of RD
following cataract surgery was about 2.4 times that of the
natural incidence after 52 months.

From the national register of causes of death a list of
eventual death and date of death was obtained for the cohort
of cataract surgeries. Kaplan-Meier survival curves were
made using Med Calc statistical software. Endpoints were
death or RD.

As compared to the average cataract group, the group of
RD following cataract surgery was characterized by a
younger mean age (60.5 vs 73.7 years), male gender (58.3 %
vs 34.9 %), longer axial lengths (24.56 vs 23.25 mm) and a
higher frequency of surgical complications (10.4 % vs 1.9
%) (p < 0.001) (Table 1). The complications were capsular
tear with vitreous loss in all 5 cases, in one of whom the
nucleus was dropped. The male eyes had a mean axial length
of 24.96 mm as compared to 24.04 mm of the female eyes
(p=0.01). No significant difference was found between the
incidence of Nd:YAG capsulotomy cases in the RD group as
compared to cases in the normal cataract group (3 (6.3 %)
versus 1159 (9.5 %), p > 0.05). Seven (7) of the RD cases
were found to have a history of previous ocular trauma and 2
cases were diagnosed with subluxation of the lens of
unknown cause.

In order to compare the observed incidence with the
normal incidence we used the reported incidence of 0.00029
RDs per person year as found by Nørregård [12] in a
likewise Scandinavian population. The incidence was
survival-corrected according to age and gender related death
rate published by Statistics Denmark (www.dst.dk).
For statistical analysis of group means unpaired t-test
was applied. For the analysis of contingency tables the Chisquare test was applied.
RESULTS
The mean follow-up time was 64.8 months (range 26.2 –
97.6 months). Forty-eight (48) cases of RDs in 48 patients
were identified making an overall cumulative risk of 0.39 %.
The time interval between cataract surgery and RD varied
from 0.03 to 77.8 months (mean 26.5 months). The KaplanMeier survival curves are shown in Fig. (1). A significant
difference was found between males and females (p 0.0004.
log rank test).

Table 1.

Females
99,6

In Fig. (2) is shown the distribution of the axial length in
the RD group as compared to the normal cataract population.
When analyzed for the axial length dependency, the
incidence of RD was found to increase from its lowest value
of 0.18 % in the normal and shorter eyes (axial length < 24
mm) to its highest value of about 2.8 % in the longer eyes
(27 – 28 mm of axial length) as shown in Fig. (3).

Clinical Data of the Group of Retinal Detachment (RD) After Cataract Surgery Compared with the Normal Group of
Cataract Operated Patients

N

Age (Years)
Mean ± SD
Min - Max

Male (%)

Axial Length (mm)
Mean ± SD
Min - Max

Complications (n)
(%)

RD

48

60.45*) ± 12.5
31 – 89

58.3 **)

24.56 *) ± 1.76
20.95 – 29.68

5**)
10.4 %

Normal

12,174

73.7 ± 12.1
21 - 101

34.8

23.25 ± 1.40
18.00 – 33.64

225
1.8 %

*) RD group different from normal cataract group (p < 0.001 by unpaired t-test).
**) RD group different from normal cataract group (p < 0.001 by chi-square test).
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DISCUSSION
The present study has confirmed that the incidence of RD
after cataract surgery is higher than the incidence in a normal
cataract population. As compared to previously reported
incidence of retinal detachment in a Scandinavian
population, the incidence was found to be about 2.4 times
higher after cataract surgery. However, our cumulative
incidence of 0.39 % after approximately 4 years is among
the lowest value reported in the literature.

Fig. (2). The distribution of axial length in the group of retinal
detachments after cataract surgery (RD) as compared to the group
of normal cataract patients.

Javitt et al. in a study of 57105 cases 66 years or older
found the cumulative risk to be 0.81 % 3 years after surgery
[2]. Boberg-Ans et al. in a study of 6352 eyes found the 8year cumulated incidence of RD after phacoemulsification to
be 0.93 % per eye or 8.77 times higher than expected [5].
Bhagwandien et al. found in 3921 eyes of 2794 patients an
overall cumulative incidence of 0.62 % 4 years following
cataract surgery [16]. In a 25-year study period Erie et al.
found the incidence of RD in a group of 10256 cataract
surgeries to increase in a nearly linear manner showing
cumulative probabilities of RD of 0.27 %, 0.71 %, 1.23 %,
1.58 %, and 1.79 % 1, 5, 10, 15, and 20 years after cataract
surgery, respectively [6].
Clark et al. found in a study of 65055 cases that the fiveyear cumulative incidence nearly was reduced by a factor of
4 between the period of 1989-93 and 1999-2001 from 0.96%
to 0.25% [4].

Fig. (3). The incidence of retinal detachment after cataract surgery
(RD) as a function of axial length.

When analyzed for the age dependency, the incidence of
RD was found to be highest among the subjects in the fifth
decade (2.1 %) and to decrease in the older age groups (Fig.
4).

Fig. (4). The incidence of retinal detachment (RD) following
cataract surgery as a function of age.

Numerous studies from different parts of the world have
confirmed the risk of RD to be increased with myopia
whether or not the patient is having cataract surgery. In a
study from Rome of 930 eyes with high myopia more than –
15 D (mean age 62 years) RD was observed in 8 % of
cataract extracted eyes as compared to 1.2 % of control eyes
[8]. In a study from New Zealand of 141 patients with RD
the annual incidence for RD was found to be 11.8 cases per
100.000 people [18]. The incidence was more common after
ocular trauma, high myopia and cataract extraction. In a
study from Taiwan of 9,398 cataract surgeries RD developed
in 0.4% at a mean follow-up time of 25.5 months [19]. Age
and axial length was found to have a significant influence on
the incidence. In the study from The Netherlands an overall
incidence of 0.62 % was found with increased axial length
being a significant risk factor while old age was found to be
a protective factor [16]. In the study from Minnesota, USA
the cumulative probability ratio of RD remained 4.0-fold
higher than controls 20 years after surgery, with increased
risk for male gender, younger age and myopia [5] and Clark
and et al. found the younger age and male gender
significantly increased the risk of retinal detachment [4]. In a
study from London of 63,298 cataract extractions axial
length greater than 23 mm resulted in an odds ratio of 3.2 for
the development of RD as compared to controls [7]. The
latter study was remarkable in the finding of capsule tears to
be responsible for 37 % of the RDs after cataract surgery.
Most of the reports have found an increased incidence of
RD after surgical complications like capsule tear with
vitreous loss. One exception to this rule is a study by Gimbel
et al. [20], who observed no cases of RD in a series of 83
eyes with posterior capsule tears from a total of 18470
consecutive cataract surgeries.
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The risk of RD has been reported to be associated with
Nd:YAG capsulotomy in some studies [9-11, 15], while
other studies have failed to indicate a major increased risk
[7, 14, 17, 21]. In the present study the incidence of
Nd:YAG capsulotomy was found to be less than 10 % in the
normal cataract group and was not found to be increased in
the RD group. It is possible that the lower rate of Nd:YAG
capsulotomy may be one reason for the lower RD incidence
found in the present study.
The preponderance of male gender has been noted in
many studies. Some of this association may be explained by
the fact that male eyes are longer than female eyes in the
normal population [22]. Also to be considered is the
association with trauma which is likely to occur more
frequent in males than in females. In the present series 6
cases (all males) were identified to have had an ocular
trauma in their history, possibly increasing the risk of RD.
Perhaps the most striking association with RD found in
the present study was the increased risk in the younger
patients. The risk of RD was found to around 1.5% in the
fourth decade reaching a peak in fifth decade of more than
2.0% and to decrease significantly thereafter. For an 80 year
old, the risk was below 0.1 % irrespective of the axial length.
Recognizing the increased risk of RD in especially young
myopic subjects it seems indicated to perform careful
preoperative retinal evaluation of these patients to identify
possible retinal tears or other degenerative changes that may
need treatment prior to lens surgery, if that is indicated.
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