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Original Article

Purpose: To assess the prevalence of macular abnormalities identified only on macular optical coherence tomography (OCT) 
which were not suspected by biomicroscopic fundus examination, and examine the clinical outcome of patients with these 
macular abnormalities during preoperative evaluation for cataract surgery in a large series of Korean patients.

Methods: Macular OCT was performed on patients scheduled for routine cataract surgery by the same physician at Seoul 
St. Mary’s Hospital, between June 2018 and November 2019. The patients’ medical records were reviewed retrospectively to 
obtain demographic data and the results of preoperative evaluation before cataract surgery. Patients were divided into two 
groups based on the preoperative macular OCT results: normal and abnormal OCT groups.

Results: Nine hundred eighty-seven eyes (698 patients) were included in this study. Macular OCT identified abnormalities 
in 44 eyes (4.5%) of 35 patients (5.0%). Twenty-one eyes (2.1%) had age-related macular degeneration, 20 eyes (2.0%) had 
epiretinal membrane, and three eyes (0.3%) had lamellar hole. Patients with macular abnormalities identified on macular OCT 
had a statistically significant higher mean age than those who had normal OCT findings (p < 0.001). Best-corrected visual acui-
ty was worse in patients with abnormal macular OCT after cataract surgery (p = 0.048).

Conclusions: In the preoperative evaluation for cataract surgery in Korean patients, one in every 20 patients had macular ab-
normalities identified only on macular OCT in spite of unremarkable macular findings on biomicroscopic funduscopy. Age was 
significantly higher in patients with abnormal macular OCT findings. Thus, inclusion of macular OCT examination in preopera-
tive screening before routine cataract surgery would be beneficial.
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Cataract is a common cause for vision loss worldwide 
leading to cataract surgery as one of the most commonly 
performed clinical procedure in the medical field [1]. With 

significant advancements in phacoemulsification and intra-
ocular lens technology in the last few decades, patients un-
dergoing cataract surgery now have increased expectations 
regarding visual outcomes [2]. To meet these expectations, 
preoperative knowledge of underlying ocular condition 
that may limit the visual gain after surgery, especially in 
cases with macular pathology, is important [3].

Historically, a dilated biomicroscopic fundus examina-
tion was the standard screening method for preoperative 
evaluation of cataract surgery, but it remains a challenge in 
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the presence of media opacities. Now, optical coherence 
tomography (OCT) is used commonly as a noninvasive 
and sensitive test for the evaluation of macular structure 
[4]. Improvements in identifying macular abnormalities 
and understanding the visual prognosis of these cases con-
fer a substantial benefit to both patients and surgeons.

Prior studies reported that in 7.2% to 54.2% of patients, 
macular pathology was identified on OCT during preoper-
ative evaluation for cataract surgery [5-9]. The purpose of 
the present study was to assess the prevalence of macular 
abnormalities identified only on macular OCT, which were 
not suspected previously by biomicroscopic fundus exam-
ination alone in a large series of Korean patients who un-
derwent preoperative evaluation for cataract surgery.

Materials and Methods

This study included patients who were scheduled for 
cataract surgery by the same physician (SHC) at Seoul St. 
Mary’s Hospital (Seoul, Korea), between June 2018 and 
November 2019. Excluded were eyes with a previous diag-
nosis of macular disease, eyes with precluded funduscopy 
or macular OCT examination due to media opacity, and 
eyes with a suspicious biomicroscopic fundus examination. 
The study followed the tenets of the Declaration of Helsin-
ki. Approval was obtained from the institutional review 
board of the Seoul St. Mary’s Hospital, The Catholic Uni-
versity of Korea (2020-1362-0002). Written informed con-
sent was waived due to the retrospective nature of the 
study.

The patients’ medical records were reviewed retrospec-
tively to obtain demographic data and the results of preop-
erative evaluation. Preoperative evaluation included slit-
lamp biomicroscopy to assess the anterior segment, dilated 
biomicroscopic fundus examination, optical biometry, cor-
neal topography, specular microscopy, and macular OCT. 
Biomicroscopic fundus examination was done by a retinal 
specialist. Macular OCT was performed using a Swept-Do-
main OCT device (Heidelberg Spectralis; Heildelberg En-
gineering, Heidelberg, Germany) or a Swept-Source OCT 
device (DRI Triton; Topcon, Tokyo, Japan) by an experi-
enced operator. The scans were also reviewed by a retinal 
specialist.

Statistical analysis was performed using IBM SPSS Sta-
tistics ver. 22.0 (IBM Corp., Armonk, NY, USA). Categori-

cal variables are expressed as absolute and relative fre-
quencies. Continuous variables are expressed as the mean 
± standard deviation (95% confidence intervals). The 
Mann-Whitney U-test and the chi-square test were used to 
compare variables between different groups. For all tests, a 
p-value of less than 0.05 was used to reject the null hy-
pothesis.

Results

Of the 799 patients (1,126 eyes) scheduled for routine 
cataract surgery, 48 patients (59 eyes) were excluded owing 
to previously diagnosed macular abnormality, 29 patients 
(38 eyes) were excluded owing to precluded funduscopy or 
macular OCT examination, and 24 patients (42 eyes) were 
excluded owing to suspicious biomicroscopic funduscopic 
findings. Thus, 698 patients (987 eyes) were included in 

663 Normal OCT
(943 eyes)

35 Abnormal OCT
(44 eyes)

Excluded
- 48 Previously diagnosed macular disease
    (59 eyes)
- 29 Precluded funduscopy or macular OCT
    (38 eyes)
- 24 Suspicious funduscopic findings
    (42 eyes)

799 Scheduled routine cataract surgery
(1,126 eyes)

698 Included
(987 eyes)

Fig. 1. Screening of patients scheduled to undergo routine cata-
ract surgery. OCT = optical coherence tomography.

Table 1. Basic demographic data

Characteristics Value
Female 410 (58.7)

Age (yr) 66.3 ± 11.1

Diabetes 131 (18.8)
Hypertension 198 (28.5)
Heart disease 24 (3.4)
Cerebrovascular disease 16 (2.3)

Values are presented as number (%) or mean ± standard devia-
tion.
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this study (Fig. 1).
The mean age of the patients was 66.3 ± 11.1 years. Of 

the patients, 410 patients (58.7%) were women, 131 (18.8%) 
had diabetes, 198 (28.5%) had hypertension, 24 (3.4%) had 
heart disease, and 16 (2.3%) had cerebrovascular disease 
(Table 1).

Of the 698 patients (987 eyes) included in this study, 663 
patients (943 eyes) had normal OCT and 35 patients (44 
eyes) had abnormal OCT findings in at least one eye (Fig. 1). 
With regard to the identified macular abnormalities, 17  
patients (2.4%) had age-related macular degeneration, 16 
patients (2.3%) had epiretinal membrane, and two patients 
(0.3%) had lamellar hole (Table 2 and Fig. 2A-2F).

Demographic data of patients with a normal macular 
OCT and those with an abnormal macular OCT were com-

pared. Patients with macular abnormalities identified only 
on macular OCT had a statistically significant higher mean 
age than those who had a normal macular OCT (p < 0.001). 
There was no statistically significant difference in other 
characteristics between the two groups. Also, due to the 
multivariate logistic regression analysis, age was the only 
statistically significant related risk factor for OCT abnor-
mality (p = 0.001). As the patient gets 1 year older, the 
odds increase 1.08 times and the 95% confidence interval 
for the odds ratio was 1.03 to 1.12 (Table 3). Age stratified 

Table 2. Macular abnormalities identified only on macular 
optical coherence tomography with unremarkable macular 
findings on funduscopy

Abnormality Patient Eye 
Age-related macular degeneration 17 (2.4) 21 (2.1)
Epiretinal membrane 16 (2.3) 20 (2.0)
Lamellar hole 2 (0.3) 3 (0.3)
Total 35 (5.0) 44 (4.5)

Values are presented as number (%).

A B C

D E F

Fig. 2. Macular optical coherence tomography showing (A) age-related macular degeneration, (B) epiretinal membrane, and (C) lamellar 
hole. Fundus photo showing (D) age-related macular degeneration, (E) epiretinal membrane, and (F) lamellar hole.
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Fig. 3. Age stratified prevalence of abnormal macular optical co-
herence tomography (OCT) before routine cataract surgery.
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analysis of the prevalence of abnormal macular OCT 
showed greater prevalence in groups with elderly patients, 
as 0.06% in patients younger than 60, 3.13% in 60s, 8.27% 
in 70s, and 10.71% in patients older than 80. A lin-
ear-by-linear association test showed a significant increase 
in prevalence of abnormal macular OCT with increasing 
age (p < 0.001) (Fig. 3).

The visual acuity was also compared between the two 
groups. Uncorrected visual acuity (UCVA) before cataract 
surgery was significantly worse in patients with abnormal 
macular OCT (p = 0.022). Best-corrected visual acuity 
(BCVA) before cataract surgery was better in patients with 
abnormal macular OCT, but was not statistically signifi-

cant (p = 0.745). Postoperative UCVA and BCVA were 
both significantly worse in patients with abnormal macular 
OCT (p < 0.001, p = 0.048, respectively). Changes between 
preoperative and postoperative UCVA and BCVA were 
greater in patients with normal OCT compared to patients 
with abnormal OCT, but was not statistically significant 
(Table 4).

Discussion

As the technology developed in the field of cataract sur-
gery, the accessibility and expectancy for cataract surgery 

Table 3. Comparison of the demographic data of patients with normal and abnormal macular OCT

Characteristics Normal OCT
(663 patients)

Abnormal OCT
(35 patients) p-value* Multivariate logistic regression

OR 95% CI p-value
Female 391 (59.0) 19 (54.3) 0.402 0.67 0.33–1.37 0.282
Age (yr) 66.0 ± 11.1 72.5 ± 9.4 <0.001† 1.08 1.03–1.12 0.001†

Diabetes 122 (18.4) 9 (25.7) 0.397 1.14 0.49–2.67 0.670
Hypertension 184 (27.8) 14 (40.0) 0.154 1.20 0.56–2.58 0.692
Heart disease 23 (3.5) 1 (2.9) 0.888 0.51 0.06–4.01 0.601
Cerebrovascular disease 15 (2.3) 1 (2.9) 0.778 0.88 0.11–7.08 0.888

Values are presented as number (%) or mean ± standard deviation.
OCT = optical coherence tomography; OR = odds ratio; CI = confidence interval.
*Mann-Whitney test, otherwise chi-square test; †p < 0.05.

Table 4. Preoperative and postoperative visual acuity of patients with normal and abnormal macular OCT

Normal OCT (943 eyes) Abnormal OCT (44 eyes) p-value*

UCVA (logMAR)
Preoperative 0.44 ± 0.37 0.52 ± 0.37 0.022†

Postoperative 0.12 ± 0.20 0.24 ± 0.24 <0.001†

p-value‡ <0.001† <0.001†

Preoperative - postoperative 0.32 ± 0.32 0.28 ± 0.31 0.180
BCVA (logMAR)

Preoperative 0.41 ± 0.34 0.37 ± 0.30 0.745
Postoperative 0.11 ± 0.18 0.16 ± 0.21 0.048†

p-value‡ <0.001† <0.001†

Preoperative - postoperative 0.30 ± 0.30 0.21 ± 0.19 0.054

Values are presented as mean ± standard deviation. 
OCT = optical coherence tomography; UCVA = uncorrected visual acuity; logMAR = logarithm of the minimum angle of resolution; 
BCVA = best-corrected visual acuity.
*Mann-Whitney test; †p < 0.05; ‡Wilcoxon signed rank test.
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has increased throughout the decade [2]. Traditionally, a 
biomicroscopic fundus examination has been accepted as 
the standard of assessing macular abnormalities in patients 
scheduled for cataract surgery [3,7]. Now, macular OCT is 
a noninvasive examination that has great accuracy in diag-
nosing macular alterations, and some authors have advo-
cated the inclusion of macular OCT in the preoperative 
evaluation for cataract surgery [5-10]. Furthermore, with 
an increase in the usage of advanced-technology intraocu-
lar lenses, such as multifocal or toric intraocular lenses, 
and the expectations of patients regarding their visual out-
come after cataract surgery, the importance of reliable 
preoperative evaluation of macular function by OCT has 
been increased [11]. Thus, we evaluated the prevalence of 
macular abnormalities that would have not been identified 
solely by the biomicroscopic funduscopy, and the differ-
ence in clinical visual outcomes of patients with abnormal 
macular OCT in a large series of Korean patients who 
were scheduled for routine cataract surgery.

Macular abnormalities identified only on macular OCT 
account for 5.0% of patients in this study. It means that one 
in every 20 patients scheduled for routine cataract surgery, 
might have had an undiagnosed macular abnormality if 
the preoperative macular screening was performed exclu-
sively by biomicroscopic fundus examination. Similarly, 
Pinto et al. [5] and Zafar et al. [7] reported that the preva-
lence of macular abnormalities identified by macular OCT 
with unremarkable findings in biomicroscopic examina-
tion before cataract surgery was 7.2% and 10.9%, respec-
tively. Furthermore, the most common macular abnormali-
ty identif ied in this study was age-related macular 
degeneration accounting for 2.4% of patients (2.1% of 
eyes), followed by epiretinal membrane accounting for 
2.3% of patients (2.0% of eyes) included in this study. Pre-
vious studies corroborate our findings, indicating age-re-
lated macular degeneration (3.2%) in of Zafar et al. [7]’s 
study and epiretinal membrane (3.3% and 11.05% respec-
tively) in Pinto et al. [5] and Huang et al. [6]’s studies as the 
most common macular abnormality. Moreover, among the 
35 patients with an abnormal OCT finding, both eyes in 18 
patients were included in this study, and 11 patients (61.1%) 
also had macular abnormalities in the fellow eye. Thus, 
patients with macular abnormalities in the other eye have 
more necessity for macular OCT as preoperative screening 
before cataract surgery.

We also compared the demographic data of patients ac-

cording to their macular OCT examination, and found out 
that the patients’ mean age was statistically higher in those 
with occult macular diseases. As the patients get older, the 
prevalence of abnormal macular OCT seems to increase. 
The other variables we studied did not show a statistically 
significant correlation with macular diseases. Our results 
agrees with those of Pinto et al. [5]’s study, in which age 
was reported to be a statistically significant demographic 
factor, and differ from Klein et al. [8]’s findings, in which 
statistically more macular abnormalities were seen in men 
and patients with heart disease. The disparity between 
these studies is possibly due to the different populations 
and sample sizes. The limitation of our study is its retro-
spective nature and it did not include other modifiable risk 
factors as smoking, diet, etc.

The clinical significance of preoperative macular OCT 
was examined by comparing visual outcomes between the 
normal and abnormal macular OCT groups. Patients with 
abnormal macular OCT showed worse UCVA and BCVA 
after surgery. Therefore, we can expect that patients with 
abnormal macular OCT results in preoperative examina-
tion would have a worse visual outcome after surgery, and 
can inform the patient beforehand about the visual prog-
nosis.

To summarize, in the preoperative examination for rou-
tine cataract surgery in a large series of Korean patients, 
one in every 20 patients had macular abnormalities identi-
fied on macular OCT in spite of unremarkable findings on 
biomicroscopic funduscopy. Age was significantly higher 
in patients with abnormal macular OCT findings. More-
over, patients with abnormalities in macular OCT showed 
worse visual outcomes after cataract surgery. Therefore, 
macular OCT is considered to be a sensitive tool in screen-
ing preoperative patients scheduled for routine cataract 
surgery than undergoing biomicroscopic funduscopy 
alone, especially in patients over the age of 70. Preopera-
tive macular OCT can be also beneficial in terms of effica-
cy and safety by predicting and informing the patients be-
forehand about their visual outcomes. In conclusion, 
preoperative screening for macular diseases by not only 
biomicroscopic funduscopy but also by macular OCT al-
lows patients undergoing and surgeons preforming cata-
ract surgery to understand the visual prognosis and to re-
ceive and provide individualized counseling.
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