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Purpose: To analyze preoperative visual acuity before cataract surgery regarding the risk of rhegmatogenous retinal detachment 
(RRD) after cataract surgery.
Methods: The preoperative visual acuity in an observational cohort study of patients undergoing cataract surgery in Skåne, southern 
Sweden, during 2015–2017 was analyzed with data retrieved from the Swedish National Cataract Register. This was then cross- 
referenced with patients undergoing surgery for retinal detachment at the Skåne University Hospital in Lund from 2015 to 2020. The 
main outcome was the risk–benefit ratio of measuring preoperative visual acuity before cataract surgery and the risk of RRD.
Results: The mean visual acuity in the whole study group (N=58,624), expressed as LogMAR, was 0.40 ± 0.32 (SD). In the group 
with RRD (n=298), the mean visual acuity was 0.44 ± 0.36 (p=0.07). In the subgroups of RRD, those aged <60 years 0.49 ± 0.44 
(p=0.07), aged <60 years and axial length (AL) >25 mm 0.42 ± 0.38 (p=0.68), and in those aged <60 years, AL >25 mm and male sex 
0.44 ± 0.39 (p=0.53). However, there is considerable variations in visual acuity of the various groups and in the high-risk group with 
RRD aged <60 years with AL>25 mm, 15% had a visual acuity of 0.8 or better in the operated eye.
Conclusion: There must be strong indications for performing cataract surgery in those with a high risk of retinal detachment, and the 
patient must be given adequate information on the risk of retinal detachment.
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Introduction
Cataract is the leading cause of blindness worldwide today,1 and phacoemulsification followed by replacement of the 
crystalline lens with an artificial plastic lens is one of the most common forms of surgery. There is concern that the 
increasing rate of cataract surgery over recent decades2 has led to an increase in the post-surgical incidence of 
complications such as rhegmatogenous retinal detachment (RRD). There is a tendency towards operating younger 
patients2 who may have a greater risk of RRD as they have a longer life expectancy, and have often not developed 
posterior vitreous detachment.3 Despite immediate surgery, RRD remains one of the most common causes of emergency 
surgical intervention resulting in significant loss of vision in a high proportion of patients.4 The indications for cataract 
surgery have shifted as both per-operative and immediate post-operative complications have become less common,5,6 

however, little attention has been devoted to long-term complications such as RRD.
We have previously published the findings of a study on the risk of RRD after cataract surgery.7 We found that the 

risk of RRD depended mainly on age, axial length (AL) and sex. In the whole study group, consisting of 58,624 eyes, the 
overall risk of developing RRD within the follow-up period of 4.7 years was 0.51%, in agreement with previous 
studies.8–15 However, the increased risk is mainly correlated to lower age, increased AL and male sex. In the group <60 
years of age, 2.4% developed RRD, and when combined with AL >25 mm in the risk increased to 6.4%. When male sex 
was included, the risk of developing RRD increased to 9.5%.

The purpose of the study presented here was to investigate visual acuity before cataract surgery and compare it to the 
risk of subsequent RRD to determine whether there is a risk–benefit ratio that has not previously been exposed in this way.
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Patients and Methods
Data were extracted on all cataract surgeries performed from 1 January 2015 to 31 December 2017 in the region of 
Skåne, southern Sweden, from the Swedish National Cataract Register.2 Exclusion criteria were cataract surgery in 
combination with pars plana vitrectomy, corneal or glaucoma surgery, or age less than 30 years.

The visual acuity in the operated eye and the fellow eye were analyzed and then compared to the results of a previous 
study on the risk of RRD in the same population.7 The visual acuity, measured using the Snellen chart, was converted to 
LogMAR to allow parametric calculations.

The study was approved by the Regional Ethics Committee of Stockholm, Sweden (No. 2020–07214) and was carried 
out in accordance with the Declaration of Helsinki of 2013. It is a retrospective study and based on anonymized data and 
according to Regional Ethics Committee no informed consent was needed to participate.

Statistical Analysis
Differences in LogMAR, age, sex, and AL were analyzed using Welch’s t-test. When analyzing non-parametric data, the 
chi-squared test was used. Statistical analysis was performed using R (R Core Team (2020), Vienna, Austria. URL 
https://www.R-project.org/) for Mac software, and Prism 9.1.0 (GraphPad Software, San Diego, California USA). 
A p-value of less than 0.05 was considered statistically significantly different.

Results
A total of 59,044 phacoemulsification cataract surgeries were performed in the region during the years 2015–2017. The 
inclusion criteria were met in 58,624 cases, distributed over 37,059 patients, and thus both eyes were operated on in 
21,565 cases.

The patient data are presented in Table 1, and divided between all eyes and those who had RRD. No statistically 
significant difference was found between visual acuity, expressed as LogMAR, in the operated eye between the groups. 
A statistically significant difference was found between the groups in the non-operated eye (p<0.001); the RRD group 
showing better visual acuity.

When taking the effects of age, sex, and AL into account, a significant increase in the incidence of RRD was seen, as in 
our previous publication.7 The data presented in Table 2 shows these subgroups with high risk of RRD with the pre- 
operative Snellen vision of patients seeing better then 0.5 and 0.8, respectively. Looking at the parametric calculation the 
pre-operative visual acuity in LogMAR boxplot for the same groups with and without RRD is presented in Figure 1. In the 
group with RRD mean ± SD was 0.44 ± 0.36 (p=0.07), RRD with age below 60 years LogMAR mean 0.49 ± 0.44 (p=0.07), 
age below 60 years and AL >25 mm LogMAR mean 0.42 ± 0.38 (p=0.68) and with age below 60 years, AL >25 mm and 
male sex mean 0.44 ± 0.39 (p=0.53). The p-value is compared to the whole patient data minus the group in question.

Table 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 p<0.001
Female 34,228 (58.4) 93 (31.2)

Male 24,396 (41.6) 205 (68.8)

Visual acuity LogMar operated eye 0.40 ± 0.32 0.44 ± 0.36 P=0.077
Visual acuity LogMAR other eye 0.31 ± 0.57 0.20 ± 0.44 p<0.001

Follow-up time, mean 1651 days 1705 days

Axial length, mean 23.73 mm 25.13 mm p <0.001
Rupture of posterior capsule 434 (0.74) 6 (2.01) p =0.010*

Visual acuity LogMAR with rupture of posterior capsule 0.62 ± 0.52 0.75 ± 0.66 P=0.654

Note: *Chi-squared test. 
Abbreviation: RRD, Rhegmatogen retinal detachment.
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Discussion
The discussion on the indications for cataract surgery has been mainly related to the implantation of the intra-ocular lens, 
and the short- and long-term complications after surgery.6 The pre-operative visual acuity of those undergoing cataract 
surgery is now higher than previously, as found in a Finish study, where at least 20% saw Snellen 0.8 or better, and these 
patients could probably obtained equally good vision by purchasing new spectacles.16 Correcting refraction during 
cataract is currently an option, although it is not always performed. In the present study, we have compared pre-operative 
visual acuity to the actual incidence of developing RRD almost 5 years after cataract surgery. In the group of patients 
under 60 years with an axial length over 25 mm with a 6.4% risk of RRD in less than 5 years, more than 15% saw 0.8 or 
better. The risk–benefit ratio is subjective to each patient, but in our opinion, these patients could have avoided cataract 
surgery and obtained the same improvement in vision with better spectacles. As this RRD group is quite small, and there 
is considerable variation in the visual acuity within the group, it is therefore important to inform patients with relative 
good visual acuity that new spectacles may be an alternative to cataract surgery. Also, in the same RRD group, more than 
55% saw better than 0.5, where below that previously used to be the indications in several regions for surgery. In a study 
carried out in Spain17 published in 2010, only 15% of the patients saw 0.5 or better. In that study, cataract surgery was 
usually deemed inappropriate in patients whose visual function was not impaired or only slightly impaired. In our study, 
the fellow eye not undergoing cataract surgery, the mean visual acuity was 0.31 ± 0.57 LogMAR, which can be compared 
to that in the RRD group of 0.20 ± 0.44 (p<0.001). This means that the patients with RRD had similar visual acuity in the 
operated eye as the whole study group, but there was a large difference in the fellow eye, where the RRD patients had 
better visual function. This indicates that cataract surgery is not necessary for many who have a risk for RRD as their 
binocular vision is still adequate.

Many of the patients probably underwent cataract surgery on the eye with poorer vision, and then later on the better 
eye, especially in the case of myopic patients to avoid anisometropia. Post-operative refraction must be considered when 
choosing the intra-ocular lens for the first eye to avoid putting them at risk for RRD with cataract surgery on the 
fellow eye.

Very few complications during surgery and shortly after, such as corneal edema, cystoid macular edema and infection, 
have been reported following cataract surgery by experienced surgeons.2 However, based on the findings of this study, we 
concluded that a greater awareness of the long-term risk of RRD is required in high-risk patients when considering 
cataract surgery.

Visually based grading systems can be used for cataracts, such as the AREDS18 and LOCS III.19 These show 
a certain degree of correlation to the severity of the cataract, but neither of these can predict the outcome of cataract 
surgery.20 The expected postoperative visual outcome is important when advising the patient on whether or not to 
undergo surgery. In a systematic review and meta-analysis, Kessel et al found that the Swedish NIKE (National 
Indication for Cataract Extraction) system was the only system with a documented association between pre-operative 
grading and outcome of cataract surgery.5 However, the NIKE system does not take into account the age of the patient 

Table 2 Incidence of RRD After Surgery of Cataract According to Sex, Age and Axial Length (AL) During the Study Period (Mean 4.67 
Years) in Relation to Pre-Operative Visual Acuity in Snellen

All Eyes 
N=58,624 n=298 
(0.5% Incidence 

of RRD)

RRD Age < 60 
y N=3281 n=80 

(2.4% Incidence of 
RRD)

RRD Age < 60 y, AL 
≥25 N=880 n=57  
(6.5% Incidence of 

RRD)

RRD <60 y, AL≥25, 
Male N=465 n=44  
(9.5% Incidence of 

RRD)

RRD <60 y, AL≥25, 
Female N=415 n=13 
(3.1% Incidence of 

RRD)

VA 0.5 or better 57.2% 53.8% 56.1% 52.3% 69.2%

VA 0.8 or better 8.3% 13.8% 15.8% 11.4% 30.7%

Fellow eye
VA 0.5 or better 79.6% 93.6% 94.6% 95.3% 92.3%

VA 0.8 or better 42.8% 76.9% 76.8% 74.4% 84.6%

Abbreviations: VA, Visual acuity; RRD, Rhegmatogen retinal detachment; AL, Axial length in mm; N, Total number of eyes in the group; n, The number of eyes with RRD in 
that group.
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or the axial length of the eye, so it does not take the long-term risk of RRD into consideration. Ideally, the patients’ 
individual risk should be calculated and presented on the biometry before the surgery to enable a risk–benefit 
discussion.

Capsular rupture is a well-known risk factor for RRD.12,21–23 In the present study, 2.01% of the patients with RRD 
had capsular rupture, compared to 0.74% in the whole study group. The group with capsule rupture had poorer visual 

Figure 1 Boxplot of LogMAR pre-operative visual acuity for whole study group, RRD group, cataract surgery <60 y, RRD <60 y, RRD <60 y and AL≥25 mm, RRD <60 y, 
AL≥25 mm and male sex.
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acuity preoperatively than the whole study group (p=0.01) indicating that cataract surgery could be more difficult in 
these cases.24 Knowing that their vision is worse, the indications to do surgery is stronger, so the risk of complications 
may be more acceptable.

The risk of developing RRD was found to decrease gradually with time during the present study. This is reported by 
several other studies that the risk is increased and maintained for several years.25,26 For how long is hard to know, but it 
was reported from a study in Minnesota, USA,10 that the risk continued for up to 20 years after surgery. These studies 
indicate that the risk for RRD is elevated not only for a short period but probably for a long time.

A weakness of this study is that only visual acuity was analyzed as an indication for cataract surgery. Some patients 
with good pre-operative visual acuity may have had other cataract-associated symptoms, such as increased light 
sensitivity or reduced night vision.

Conclusion
In our previous study,7 we identified the pseudophakic patients with a high risk of long-term complications such as RRD, 
especially men under the age of 60 with axial length exceeding 25 mm who had almost 10% risk within 5 years. These 
patients should be thoroughly informed of the risks associated with cataract surgery, and the indications for cataract 
surgery should be strong. We illustrate in this study that many times the visual acuity for these patients is surprisingly 
good preoperative of cataract surgery where perhaps the best option for the patient is to wait with the surgery. We hope 
that in the future there will be an individual risk assessment for each patient to consider before doing the surgery.

Funding
There is no funding to report.
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The authors report no conflicts of interest in this work.
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