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The purpose of this study was to perform a systematic review of existing literature on OCT screening before cataract surgery.
Available literature was evaluated and projections on how it could be applied to enhance postoperative outcomes of cataract
surgery were summarised. The PubMed, Embase and Cochrane databases were searched for articles pertaining to preoperative OCT
screening. Selected articles were qualitatively and quantitatively analysed. Across 9 studies, the addition of OCT macular screening
resulted in preoperative detection of macular pathology in 13.7% of eyes that were determined to be normal on fundoscopic
examination alone. The types of macular pathology most frequently detected through preoperative OCT screening were interface
abnormalities followed by macular degeneration. Comparative analysis of SS-OCT biometer and SD-OCT found that SS-OCT had a
sensitivity of 0.48–0.81 in the detection of macular pathology in eyes with pathology diagnosed by SD-OCT. OCT screening prior to
cataract surgery results in the detection of occult macular pathology that may influence postoperative visual outcomes in
approximately 1 in 10 eyes (13.7%). As a result, OCT screening should be considered in the routine preoperative workup for cataract
surgery.
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INTRODUCTION
The development of cataracts is among the most common causes
of age-related decreased vision [1]. Phacoemulsification with
intraocular lens implantation (IOL) is the standard of care for
visually significant cataracts and remains the most frequently
performed surgical procedure in developed countries [2]. With
recent advances in surgical techniques and IOL implants, the
postoperative visual outcomes of cataract surgery are steadily
improving [3]. Accompanying these advances are the higher
patient expectations about postoperative visual function. Cataract
surgery is considered a procedure to improve vision rather than
simply to restore to a point before cataract formation [3].
Suboptimal visual outcomes following cataract surgery cause
substantial patient dissatisfaction [3]. Therefore, all potential
causes of decreased postoperative vision must be addressed
adequately before cataract surgery.
A considerable portion of elderly patients being evaluated for

cataract surgery present with co-existing macular pathologies [3].
Based on the characteristics of the cataract at presentation,
routine fundus examination may miss subtle macular pathologies
[4]. This may be due to poor fundus view due to a dense cataract,
poor pupillary dilation or photophobia [5]. As a result, important
posterior segment pathology may go undetected when determin-
ing the patient’s final postoperative visual outcome [4]. This may
cause patient dissatisfaction, particularly among patients who opt
for premium IOLs [6]. Furthermore, this may also lead to litigation
due to pre-operative pathology not being discussed during the
consent process [7].

Current techniques to prevent these adverse outcomes have
been aimed at integrating the detection of occult macular
pathology as part of the routine preoperative workup [5, 8–17].
The most widely used strategy has been to use spectral-domain
optical coherence tomography (SD-OCT). Recent studies have also
shown swept source optical coherence tomography (SS-OCT) to
be a feasible alternative [10, 16, 17]. Both of these imaging
techniques allow for non-invasive cross-sectional evaluation of the
macula in the presence of media opacities [17].
The purpose of this review is to summarise the literature on the

use of SD-OCT and SS-OCT in detecting macular pathology during
cataract surgery diagnostics and to appraise the efficacy of this
intervention. Furthermore, an appraisal of the advantages and
disadvantages of the SD-OCT and SS-OCT is made.

METHODOLOGY
The PubMed, Embase and Cochrane Library were searched using
the following keywords: ‘spectral domain optical coherence
tomography’, ‘swept source optical coherence tomography’,
‘cataract surgery’, ‘macular pathology’ and ‘screening’. The
searches were conducted on 16 February 2021. References of
included studies were evaluated to find additional potential
manuscripts. The search was restricted to literature published in
the English language and published literature only. Duplicate
records were identified via Zotero and then manually reviewed
and deduplicated on a case-by-case basis. There was no prior
registered protocol, and the study was conducted independent
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from PRISMA reporting guidelines. The study selection process is
illustrated in Fig. 1.

DATA EXTRACTION & ANALYSIS
Data from the selected articles were extracted on a spreadsheet.
This data included the design of the study, the number of
participants and the outcomes. The primary outcome recorded
was the rate of macular pathology detected using SD-OCT or SS-
OCT. The type of macular pathology and its reportable frequency
and the type of OCT technique (SS, SD) used by each study was
also documented. Other outcomes measured were the study
sample size, country, year of publication and fundoscopic findings.
Data was secondarily analysed both qualitatively and quantitively.
Quantitative analysis included calculating the mean increase in
detection of macular pathology with OCT-augmented preopera-
tive screening. This was conducted by individually aggregating
the total number of patients and pathology detected across all
included studies rather than aggregating the reported percentage
increase across all studies which would not have accounted for
study size. Most studies excluded eyes based on abnormal
fundoscopic findings to gauge the incremental benefit of OCT
screening in the absence of clinically detectable pathology. The
fundoscopy-based inclusion criteria of all studies were therefore
also documented.

RESULTS
The findings of all included studies have been individually
summarised in Table 1. The outcomes of the studies encompassed
by this review fell into one of three assigned categories:

1. Studies that gauged the incremental benefit of pre-cataract
surgery macular screening augmented with OCT.

2. Studies that attempted to quantify the prevalence of
underlying macular pathology amongst individuals under-
going cataract surgery.

3. Studies that compared pre-cataract macular screening with
SS-OCT biometer vs SD-OCT.

INCREMENTAL BENEFIT STUDIES
Of the 11 included studies, the primary aim of 9 of these studies was
to quantify the incremental benefit that macular screening with OCT
may impart over standard biomicroscopic fundal exam
[5, 8, 9, 11–16]. All these studies except for Zafar et al. who used

SS-OCT, used SD-OCT for this purpose [16]. These studies attempted
to gauge outcomes by randomly selecting patients undergoing
cataract surgery. Upon enrolment, the patients would undergo
biomicroscopic fundal examination. This examination, in most
studies, would then be repeated by another ophthalmologist to
check for any discrepancies between the findings and to minimise
human error. If any abnormalities were detected on any of these
examinations, the patient would be excluded from subsequent OCT
screening. This was to ensure that all patients undergoing OCT
assessment who were subsequently discovered to have macular
pathology could confidently be labelled as having clinically
undetectable pathology that was only detectable through OCT
augmented screening [16]. To this end, all included studies reported
a statistically significant figure in the rates of macular pathology
detection with OCT [5, 8, 9, 11–16]. The range of OCT- detected
macular pathology varied from 4.6% in a study by Creese et al. up to
as high 26.4% as reported by Hirnschall et al. [5, 10]. The largest study
of this type was Sudhalkar et al. in which 1444 eyes of 1444 patients
were recruited [8]. Sudhalkar et al. reported a macular pathology
detection rate of 9.21% after excluding eyes appearing abnormal on
fundoscopic examination [8].
Notably, of these 9 studies, 2 kept patients with abnormal

fundoscopic findings in the OCT intervention group instead of
excluding them [12, 14]. These studies reported the rate of
pathology detected on biomicroscopic examination as well as the
rate detected by subsequent OCT screening. Given this, determi-
nation of the incremental benefit of OCT screening was done by
looking at how much pathology was detected through OCT
screening compared to biomicroscopy. Through this, the rate of
macular pathology detection in these 2 studies by Neto et al. and
Abdelmassih et al. was deduced to be 10.2% and 17.5%,
respectively [12, 14]. Statistical meta-analysis shows the mean
incremental detection of macular pathology across all studies was
calculated at 13.7% per eye screened. This yields a number
needed to screen to detect one additional pathology at 7.3 eyes
screened. This is in line with the conclusion made by Sudhalkar
et al. that OCT screening will detect occult pathology that may
affect vision post cataract surgery in roughly 1 in every 10 eyes [8].

SD-OCT VS SS-OCT
SS-OCT has also shown to be a capable imaging modality that
uses longer wavelength and has a higher scanning speed as
compared to SD-OCT [18]. This, theoretically, allows for acquisition
of higher resolution images that may detect subtle macular
pathologies missed on SD-OCT [4]. Only a single study (Zafar et al.)
used a standard SS-OCT. There was no comparison with SD-OCT.
Two studies compared SD-OCT with SS-OCT biometery devices. The
drawback of SS-OCT biometer scan is that the fovea appears
flatter than in conventional SD-OCT scans due to the smaller scan
zone of 1.0 mm [17]. As a result, when screening the macula it may
have a lower sensitivity than SD-OCT devices [4]. To this end, there
were 2 studies that directly evaluated this. The first study by
Hirnschall et al. found that SS-OCT biometer had a moderate
sensitivity of 0.48–0.62 compared to SD-OCT and detected
macular pathology in 38 of the 65 eyes confirmed to have
macular pathology on SD-OCT [10]. The second study by Tognetto
et al. found that SS-OCT biometer had a mean sensitivity of 0.81
compared to SD-OCT and that it detected pathology in 364 of 449
eyes detected as abnormal on SD-OCT [17].
Hirnschall et al. also found that SS-OCT biometer scan had

difficulty in detecting geographic atrophy and epiretinal mem-
branes (ERM) [10]. However, it was shown that SS-OCT biometer
was equally effective as SD-OCT in detecting macular holes and
intraretinal fluid [10]. Hirnschall et al. also suggested that
enlarging the SS-OCT biometer scan area of 1.0 mm could bring
about significant improvement in its sensitivity to near SD-OCT
levels [10].

Fig. 1 A flowchart of the study selection process. Arrows represent
the order in which included studies were filtered out.
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CHARACTERISTICS OF UNDERLYING OCCULT PATHOLOGIES
Studies that documented the rate of macular pathology detected
also described the type of pathology detected [5, 8–17]. These
pathologies were broadly categorised into five groups: interface
abnormalities, macular degeneration, oedema, full-thickness
macular hole (FTMH) and miscellaneous. The results have been
summarised in Table 2.
The pathology most frequently detected on OCT screening was

macular degeneration. This is because of the ability of the OCT to
analyse the macula in detail and identify pathologies not visible
on fundoscopic exam [18]. The effect macular pathologies may
have on postoperative visual acuity ranges from being clinically
negligible to very significant [4]. Given the frequency of macular
pathology detection, an understanding of its nature is necessary
to guide the decision to pursue cataract surgery.
Notably, the majority of the interface abnormalities were

attributed to ERMs. Fine ERMs are particularly challenging to
detect on slit-lamp biomicroscopy and are therefore unlikely to
be detected without OCT screening [9]. Eyes with ERMs have
also been shown to have a greater tendency to develop cystoid
macular oedema (CMO) postoperatively [19]. The development
of CMO after cataract surgery can alter the postoperative course
by lengthening the time on topical medications and even
necessitating more invasive adjunctive therapy [20]. Given the
established risk between ERM and CMO, preoperative detection
of ERM through OCT screening can allow for informed consent
to be obtained from the patient and for discussion of a
contingency plan preoperatively as opposed to a difficult
unexpected discussion upon the development of complications
postoperatively.

DISCUSSION
Optical coherence tomography is rapidly gaining recognition as
part of preoperative cataract workup, particularly when premium
IOLs are considered [4]. As expectations of patients following
cataract surgery continue to rise, steps should be taken to match
them. Undiagnosed ocular diseases are currently the main cause
for discrepancies between preoperative expectations and post-
operative outcomes. The value of preoperative OCT screening in
detecting such comorbidities is significant and recommendations
on its use as part of routine preoperative diagnostics warrant
consideration.
In favour of routine use, we must first consider the large body of

evidence suggesting that preoperative OCT can consistently pick
up clinically undetectable pathology [5, 8, 9, 11–16]. Our review
reported that when OCT was employed preoperatively, it detected

clinically undetectable pathology in 13.7% of eyes undergoing
cataract surgery. Prior to the routine recommendation of this
additional screening test, it is important to consider if this increase
in detection of occult pathology has any effect on management
and outcomes. There are three benefits of early detection in cases
where pathology is detected:

1. It allows for a more well-informed discussion of post-
operative expectations with the patient [4]. This is particu-
larly important in low-income countries where IOL costs
primarily determine the type of IOLs patients opt for.

2. Certain retinal pathology, such as macular oedema, requires
treatment before cataract surgery and early detection can
ensure these cases do not slip through the cracks of a
rushed diagnostic process [21].

3. Certain retinal pathology such as advanced macular
degeneration may preclude cataract surgery [22].

Our review found that the majority of the undetectable
pathologies consisted of varying forms of macular degeneration
and interface abnormalities. Both of these groups of pathologies
are refractory to refractive correction and are difficult to
symptomatically differentiate from decreased visual acuity sec-
ondary to cataracts [22].
Early detection in these cases should avoid unnecessary

procedures and their associated procedural risks and allow for
timely referral to retinal specialists. Given these advantages, it is
hard to argue that there is no benefit to the patient when OCT
screening is employed.
However, before routine recommendation, the benefits must

also be balanced with the cost of the intervention. Leung et al.
conducted a cost-effectiveness analysis on the use of OCT in the
preoperative evaluation of cataracts in which they measured the
incremental cost- effectiveness ratio and incremental cost-utility
ratio measured in quality-adjusted life years (QALYs) [23]. Based
on this, Leung et al. concluded that while OCT screening increased
diagnostic costs, it also improved QALYs proportionally to a point
where it was cost-effective from a third-party payer and societal
perspective [23].
One potential drawback to the routine use of OCT has been its

association with a potential delay in cataract surgery and an
increase in risk-of-falls (OR 1.1) [23]. However, the research
suggesting this is currently limited by its assumption that the
control group of patients not undergoing OCT testing were
operated on immediately after biometry, which is rarely the case.
In routine use, we would suggest stratifying patients based on
preoperative visual acuity and risk of falls. Scheduling their
cataract surgery earlier would be prudent. Barring high risk-of- fall-
patients who should be managed on a case-to-case basis, we
believe the adjunctive benefit of routine OCT screening on a
populational level outweighs the risks associated with potential
surgical delays.
Knowing the optimal time for routine OCT screening in cataract

workup is necessary. To this end, we suggest an algorithmic
approach on when to employ OCT in the workup of patients
presenting for cataract evaluation based on cost in a particular
setup (Fig. 2).
Given the different types of OCT machines currently in the

market, it is necessary to discuss how recommendations on
routine use vary between them. Zafar et al. demonstrated that SS-
OCT shows promising results [16]. There is a slightly lower
sensitivity of SS-OCT biometry devices when compared to SD-OCT,
likely stemming from a smaller scan area. In so far as OCT is being
employed solely as a screening test, a lower sensitivity value is
suggestive of an objectively less effective screening tool. There-
fore, SD-OCT should remain the current standard for screening
purposes. There were no direct head to head comparison studies
of standard SS-OCT with SD-OCT.

Table 2. Group attributes of included studies.

Study attributes Study outcome

All studies 11

Type of pathology detected

Interface abnormalities 394 (32.2%)

Macular degeneration 526 (42.9%)

Oedema 226 (18.4%)

Full-thickness macular hole 21 (1.7%)

Miscellaneous 58 (4.73%)

Years of publication

2011–2015 2

2016–2020 9

OCT Technique

SD-OCT 10

SS-OCT 3
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CONCLUSION
There is a growing body of evidence recognising the value of
preoperative OCT screening in cataract surgery. Our review found
that screening before cataract surgery results in detection of
occult macular pathology that may influence postoperative visual
outcomes in approximately 1 in 10 eyes (13.7%). Patient
expectations following cataract surgery are at an all-time high
and steps need to be taken to ensure corresponding satisfaction.
Given the excellent safety profile, cost-effectiveness and value-
added to the diagnostic process we recommend that OCT
screening becomes part of a routine preoperative workup for
patients being considered for cataract surgery. While SS-OCT may
have better utility, more studies with direct head-to-head
comparison are needed.

SUMMARY

What is known about this topic

● A considerable portion of elderly patients being evaluated for
cataract surgery present with co-existing macular pathologies.

● Routine fundus examination may miss subtle macular
pathologies.

What this study adds

● OCT screening prior to cataract surgery detects occult macular
pathology in 1 in 10 eyes.

● OCT is a cost-effective diagnostic intervention that should be
considered in the routine preoperative workup of cataract
surgery.
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Fig. 2 Options for potential application of OCT screening among
patients undergoing cataract surgery. In option 1, all patients
undergo OCT screening, whereas in option 2, only patients deemed
‘normal’ on clinical exam undergo OCT screening.
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