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ABSTRACT

The Brazilian Association of Cataract and Refractive Surgery (ABCCR/BRASCS) chose to present an update on this topic
because they currently consider optical coherence tomography (OCT) as an essential resource for the preoperative and
postoperative evaluation of patients undergoing elective cataract surgery. In this review, the authors emphasize the
important role of OCT in cases in which the expected improvement in visual acuity was not achieved or in the follow-up of
patients with age-related macular degeneration and diabetes mellitus because of the possibility of worsening of the
macular condition.

RESUMO

A Sociedade Brasileira de Catarata e Cirurgia Refrativa (ABCCR/ BRASCS) escolheu este tema para atualizagao
entendendo que a tomografia de coeréncia 6ptica (OCT) é hoje um recurso fundamental na avaliagdo pré e pds-operatéria
de rotina de todo paciente que serd submetido a cirurgia eletiva de catarata. Os autores enfatizam nesta revisao o papel
importante que a OCT tem para os casos que ndo obtiveram a melhora esperada da acuidade visual ou para o
acompanhamento dos pacientes com DMRI e DM, pela possibilidade de agravamento da afecgao macular.

RESUMEN

La Sociedad Brasilefia de Catarata y Cirugia Refractiva (ABCCR/ BRASCS) ha elegido este tema para actualizacion,
entendiendo que la tomografia de coherencia optica (OCT) es hoy un recurso fundamental en la evaluacion pre y
postoperatoria de rutina de todos los pacientes que seran sometido a la cirugia electiva de catarata. Los autores enfatizan
en esta revision el importante rol de la OCT en los casos que no lograron la mejora esperada de la acuidad visual o para
el acompafiamiento de los pacientes con DMRI'y DM, por la posibilidad de agravacion de la afeccién macular.
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1. INTRODUCTION

Phakectomy is increasingly seen as a procedure that is safe, functionally successful, and with refractive predictability. The use of
premium intraocular lenses —aspheric, toric, multifocal —make excellent results and refractive predictability a necessity after phakectomy.
Different tests can be performed to measure the final potential of visual acuity after the procedure and other changes that may affect the
end result, depending on the situation. These include tests such as the potential acuity meter test and binocular indirect ophthalmoscopy.
Spectral domain optical coherence tomography (SD-OCT) is a valuable tool available to surgeons to detect preoperative conditions that
may have a negative effect on the desired result and to identify postoperative situations that require intervention. OCT can sometimes
indicate the etiology of a cystoid edema postoperatively, when good visualization of the fundus of the eye was not possible before the

surgery.

2. PREOPERATIVE SITUATIONS THAT MAY AFFECT THE FINAL VISUAL RESULT

2.1. Changes in the vitreomacular interface

Changes that occur as a result of vitreomacular interface aging may cause problems such as vitreomacular traction syndrome,
epiretinal membranes, and full-thickness and lamellar macular holes. If these situations are not identified and treated before cataract
treatment, the end result may be compromised. This aspect is particularly important when implanting multifocal intraocular lenses (I0L),
which usually decrease the sensitivity to contrast and cause dysphotopsia phenomena that may be even more symptomatic in the
presence of macular problems. In addition, the anteriorization of the vitreous body after the removal of the lens may worsen the

abovementioned conditions, especially vitreomacular traction.

Figure 1. Candidate patient for the implantation of multifocal toric I0L, referred for preoperative retinal mapping. OCT of the right eye shows the

presence of an epiretinal membrane and a lamellar macular hole in formation. These changes had not been detected before the tomography.
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Figure 2. Patient aged 72 years with bilateral cataract, candidate for multifocal IOL, and referred for preoperative retinal mapping. OCT shows the

presence of bilateral vitreomacular traction. Binocular indirect ophthalmoscopy did not show the subtle foveal changes.

2.2. Synchysis scintillans

This degenerative pathology is historically known as cholesterolosis bulbi, * and consists in the accumulation of cholesterol crystals
in the vitreous humor that occurs under specific conditions after breakdown of the blood-ocular barrier, such as ocular trauma, chronic
ocular inflammation and long-standing retinal detachment. In this condition, SD-OCT provides more detailed anatomical information on

the macula than clinical examination.

Figure 3. Male patient aged 70 with significant damage on retinal mapping by synchisis scintillans. By contrast, the quality of the OCT exam was

preserved (vertical and horizontal sections, respectively), which allowed the detection of macular disease.
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2.3. Age-Related Macular Degeneration (AMD)

AMD and cataract are common causes of visual loss in the aging population. Recent advances in the treatment of exudative AMD
have been successful in stabilizing and even improving vision in a large number of cases.24® Therefore, it is not uncommon to see
patients with AMD who develop visually significant cataract. However, there is a concern regarding the risk of exacerbating the
neovascularization of the choroid or accelerating the progression of geographic atrophy.

Chew et al. conducted an analysis of eyes with dry AMD included in the Age-Related Eye Disease Study that underwent phakectomy.
The authors defined disease progression by conversion to the exudative form, onset of geographic atrophy or geographic atrophy with
central involvement. Results did not demonstrate a clear effect of cataract surgery on disease progression.

With regard to exudative AMD, noncomparative retrospective studies showed visual acuity improvement after cataract surgery, with
a transient increase in the mean macular thickness on OCT - associated or not with the presence of cysts — in the first 3 months’ and
subsequent progressive return to the initial levels.? Therefore, the characteristics observed on OCT possibly refrain ophthalmologists from
extending the intervals between injections after the surgery. There has not yet been a methodological monitoring using OCT beyond this
period and it is still uncertain whether these anatomical changes represent a transient contribution of pseudophakic cystoid macular
edema or worsening of exudative AMD. In any case, treatments with anti-VEGF are beneficial in both diseases. 2101

Postoperative fluorescein angiography was not performed routinely to distinguish between postoperative cystoid macular edema and
choroidal neovascularization secondary to exudative AMD. If these changes represent cystoid macular edema, routine use of topical
corticosteroids, subconjunctival corticosteroids, or topical non-steroidal anti-inflammatory drugs (NSAIDs) could probably decrease or
eliminate these findings.'? 2 Persistent macular edema could have more profound implications than the loss of visual acuity, such as
decreased sensitivity to contrast or decreased color perception. The preservation of these capacities is of the utmost importance in cases
of advanced exudative AMD with limited visual potential.

Although the common intraoperative use of intravitreal bevacizumab has been shown to have good visual and tomographic results1©
these studies did not include a control group, which made it difficult to determine the effectiveness of an intraoperative dose against the
need for more intensive therapy in the perioperative period. In addition, a better understanding of the changes observed on OCT may
help clarify whether intraocperative therapy with anti-VEGF is superior to the perioperative use of corticosteroids and NSAIDs in eyes with
exudative AMD.

The cited studies report that cataract surgery can be performed safely in the context of exudative AMD. However, our results reflect
a cautious standard of practice, in which only those eyes with stable disease are referred for phakectomy. The clinical applications of
these findings should occur in a similar context, considering that the effect of cataract surgery on eyes with exudative AMD has not yet

been studied in randomized clinical trials and that such studies would probably be unethical.

2.4. Glaucoma

Opacity of the ocular media by cataracts may hinder the observation of the glaucomatous damage, especially in saucerized optic
nerves and in patients with focal lesions. SD-OCT allows a precise and unequivocal diagnosis of these conditions, which may indicate a
bad candidate for multifocal lenses or, in cases of advanced glaucoma damage, the need to change the surgical strategy — combining it

with antiglaucomatous surgery, using lower pressure parameters in phacoemulsification, or reinforcing preoperative pressure control.
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Figure 4. Patient referred for bilateral phakectomy with implantation of IOL. The examination of both eyes was hindered by significant opacity of ocular
media. There was no reference to the established glaucoma with typical optic disc lesions, to the altered layer of retinal nerve fibers and ganglion
complex thickness, or to the inferior focal lesion (Hoyt) in the right eye.

3. POSTOPERATIVE CONDITIONS REQUIRING ATTENTION

3.1. Cystoid edema after phacoemulsification

Cystoid macular edema (CME) after phacoemulsification, also known as Irvine-Gass syndrome, is a common cause of unexpected
visual loss after cataract surgery. The exact pathogenesis of CME is uncertain; however, vascular permeability increased by inflammatory
mediators may play a central role.’® According to the current literature, no method has been validated or universally accepted for the
diagnosis of pseudophakic CME.'%18 Although fluorescein angiography remains the gold standard,’ CME diagnosis can be made
clinically by fundus biomicroscopy with a slit lamp and, more recently, by OCT.

Several preoperative and postoperative factors may increase the incidence of CME after phakectomy: trauma of the iris or rupture of
the posterior capsule, vitreous loss, iris fixation of the intraoccular lens, diabetic retinopathy, retinal vein occlusions, epiretinal membrane,
or uveitis.1220.21.22.23

The Irvine-Gass syndrome is not frequently found after phacoemulsification performed with small incisions; its incidence ranges from

0.1% to 2.4% when diagnosed clinically, and from 4% to 11% when assessed by OCT.#

However, it is not uncommon to find CME after uncomplicated phacoemulsification in previously healthy eyes.2>26
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Clinically, the subsequent visual loss is usually self-limited. However, this condition remains a therapeutic challenge, mainly because
the disease may persist for several months with irreversible structural damage, and chronic CME may affect the integrity of the junction

of internal and external segments of photoreceptors.

3.2. Diabetic macular edema

Whereas macular edema in Irvine-Gass syndrome is caused by the release of proinflammatory cytokines, in diabetes it is the result
of oxidative stress induced by hyperglycemia, deposition of glycated products, poor blood flow, hypoxia, loss of pericytes, loss of
endothelial cells, and inflammation.?~2¢ Most often, the diagnosis is easily determined by anamnesis and clinical findings but this
differentiation occasionally becomes difficult, as in the case of diabetic patients with macular edema after cataract surgery.

The morphological appearance of macular edema may depend on the underlying disease. A recent study using SD-OCT# found
more typical characteristics that make the differential diagnosis using imaging exams easier. Increased central macular thickness/retinal
volume ratio, absence of epiretinal membrane, and presence of intraretinal cysts predominantly in the internal nuclear layer favor the
Irvine-Gass syndrome hypothesis, whereas increase in the external nuclear layer thickness/internal nuclear layer thickness ratio, absence
of subretinal fluid, presence of hard exudates or microaneurysms, and cysts concentrated in the ganglion cell layer and/or in the nerve

fiber layer reinforce the hypothesis of diabetic edema.

Figure 5. Representative examples of diagnostic differentiation using OCT images between diabetic macular edema (A) and Irvine—Gass syndrome (B).

In 2009, Hayashi et al*¥ performed (Stratus) OCT in diabetic patients who underwent phakectomy with intraocular lens implantation.
The final sample was composed of 34 eyes without diabetic retinopathy and 34 eyes with the condition. The exam was performed one
day before the surgery and three, six, and 12 months later. Foveal thickness increased in both groups; however, this increase was more

significant in the eyes with retinopathy.
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Another study conducted in 2010 using time domain OCT2! compared the foveal thickness of 18 eyes with diabetic retinopathy with
that of 36 healthy eyes, both preoperatively and postoperatively (at 1, 7, 30, and 60 days), always using the contralateral eye as a control.
Patients with any other ocular pathology were excluded, as well as cases of severe nonproliferative diabetic retinopathy and proliferative
forms. An increase in foveal thickness was observed in both groups, which suggests that diabetes did not have a statistically significant
effect on macular thickness after uncomplicated cataract surgery.

Therefore, controlled and well-designed clinical studies on this topic are still necessary, especially in the current era of OCT.

4. CONCLUSION

OCT is an essential resource in the routine evaluation of patients who undergo elective cataract surgery. The fact that it is a technically
simple, quick, and noninvasive exam further justify its wider use. Moreover, the more popular this method becomes, the lower the cost
of its use will be.

In addition to the higher accuracy of OCT during the preoperative assessment, it allows the detailed monitoring of the macula after
surgery; this is very important in cases in which the expected improvement in visual acuity was not achieved or as a routine exam in

patients with AMD and DM because of the possibility of macular deterioration.
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