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Purpose: To evaluate subfoveal choroidal thickness (SCT) in eyes with clinically significant pseudophakic cystoid macular edema
(PCME) and compare it with the contralateral pseudophakic eyes that underwent uncomplicated cataract surgery within a similar
postoperative period using enhanced depth imaging optical coherence tomography (EDI-OCT).

Methods: This retrospective observational study included 25 patients with clinically significant PCME following uneventful
phacoemulsification and posterior chamber intraocular lens implantation. The control group consisted of contralateral pseudophakic
eyes that had undergone uncomplicated cataract surgery within one month of the affected eye and did not develop PCME. SCT and
central macular thickness (CMT) were measured using spectral-domain OCT with EDI mode. Best-corrected visual acuity (BCVA),
age, and sex were recorded. Paired comparisons were performed between PCME eyes and pseudophakic fellow eyes to minimize the
confounding effect of surgery-related choroidal changes.

Results: The mean age of the patients was 66.13 + 5.44 years (range, 59-77). 14 (56%) were male and 11 (44%) were female. The
mean interval between cataract surgery and PCME diagnosis was 6.2 + 1.6 weeks. The mean CMT was significantly higher in PCME
eyes (458.20 + 92.30 um) compared with pseudophakic fellow eyes (235.66 + 28.43 um, p < 0.001). The mean SCT was 297.27 +
24.52 um in PCME eyes and 289.41 + 22.16 um in pseudophakic fellow eyes. Although SCT was numerically greater in PCME eyes,
the difference did not reach statistical significance (p = 0.18).

Conclusion: SCT was slightly higher in eyes with PCME compared to contralateral pseudophakic eyes operated within a similar
postoperative period; however, the difference was not statistically significant, which may partly be related to the limited sample size.
These findings suggest that choroidal thickening observed in PCME may largely reflect postoperative inflammatory changes rather
than a disease-specific choroidal mechanism.
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Introduction

Cystoid macular edema is one of the most common postoperative complications of cataract surgery and a major cause of
suboptimal visual recovery.' > On optical coherence tomography (OCT), it is characterized by central macular thicken-
ing, intraretinal cystic hyporeflective spaces, and occasionally subfoveal fluid.* The reported incidence of pseudophakic
cystoid macular edema (PCME) varies widely, ranging from 1% to 30%, largely due to differences in diagnostic criteria,
imaging modalities, and study populations.” Several intraoperative and postoperative factors, including vitreous loss,

vitreous traction at incision sites, retained lens fragments requiring vitrectomy, iris trauma, posterior capsule rupture,
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intraocular lens dislocation, early postoperative capsulotomy, and the use of iris-fixated or anterior chamber intraocular
lenses, have been associated with an increased risk of PCME.®® Enhanced depth imaging optical coherence tomography
(EDI-OCT), a recent advancement in ocular imaging, allows more detailed and reliable assessment of the choroid.”
Increasing evidence suggests that the choroid undergoes structural alterations in various retinal and inflammatory
conditions.'®'? Moreover, several studies have demonstrated that uncomplicated cataract surgery itself may induce
transient changes in subfoveal choroidal thickness (SCT), likely related to postoperative inflammatory and vascular
responses.B_17

Only a limited number of studies have specifically investigated SCT in the acute phase of PCME, and their findings
remain inconsistent. While some authors have reported choroidal thinning in eyes with PCME, others have demonstrated
increased choroidal thickness, suggesting a possible inflammatory component.'®'” Importantly, many previous studies
used phakic fellow eyes or non-operated controls, which may not adequately account for surgery-induced choroidal
changes and therefore limit the interpretation of SCT alterations in PCME.

Given these methodological limitations and the potential confounding effect of cataract surgery on choroidal
thickness, the present study aimed to evaluate SCT in eyes with clinically significant PCME and compare them with
contralateral pseudophakic eyes that underwent uncomplicated cataract surgery within a similar postoperative period.

Methods

This retrospective observational study included 25 eyes of 25 patients diagnosed with clinically significant PCME after
uneventful phacoemulsification and posterior chamber intraocular lens implantation. The control group consisted of the
contralateral pseudophakic eyes of the same patients, which had also undergone uncomplicated cataract surgery within
one month of the operated eye but did not develop PCME. This design was specifically adopted to minimize the
confounding effects of postoperative choroidal alterations related to cataract surgery. All surgeries were performed using
a standardized phacoemulsification technique. All patients received standard postoperative topical antibiotic and corti-
costeroid therapy following cataract surgery. Patients were excluded if they had a history of glaucoma, diabetic
retinopathy, uveitis, retinal vascular diseases, previous ocular surgery other than cataract surgery, axial length greater
than 25 mm or less than 21 mm, significant interocular axial length difference (>0.3 mm), or refractive error difference
greater than 1.0 diopters. All patients underwent a comprehensive ophthalmologic examination, including best-corrected
visual acuity (BCVA), slit-lamp biomicroscopy, intraocular pressure measurement, and dilated fundus examination.
PCME was initially suspected based on clinical fundus findings and confirmed by characteristic OCT features, including
intraretinal cystic spaces, and supported by fluorescein angiography (FFA). SCT was measured using the Cirrus spectral-
domain OCT system (Carl Zeiss Meditec AG, Germany) with EDI-OCT mode. SCT was defined as the vertical distance
from the outer border of the retinal pigment epithelium—Bruch’s membrane complex to the inner scleral surface at the
subfoveal point, measured using the built-in caliper tool. To reduce the influence of diurnal variation, all OCT scans were
obtained within a standardized morning time window (09:00-11:00 AM). All measurements were independently
performed by two experienced masked ophthalmologists, and the average of the two measurements was used for
analysis. Interobserver reproducibility was evaluated using the intraclass correlation coefficient (ICC), which demon-
strated excellent agreement (ICC > 0.90), with interobserver variability remaining within 5 pm.

Statistical analyses were performed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). The normality of data
distribution was assessed using the Shapiro—Wilk test. Since the data were normally distributed, paired ¢-tests were used
to compare PCME eyes and contralateral pseudophakic eyes. Descriptive statistics were presented as mean + standard
deviation, median (Q1-Q3), 95% confidence intervals, coefficient of variation (CV, %), and minimum—maximum values.
A p-value < 0.05 was considered statistically significant.

Results

The mean age of the patients was 66.13 + 5.44 years (range, 59-77 years). 14 (56%) were male and 11 (44%) were
female. The mean interval between cataract surgery and the diagnosis of PCME was 6.2 + 1.6 weeks (range, 4—10 weeks)
(Table 1). In all patients, the contralateral eye had also undergone uncomplicated phacoemulsification within one month
and remained free of PCME during the study period. CMT was significantly higher in eyes with PCME (458.20 +
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Table | Demographic Characteristics of Patients with PCME

Parameter Value (Mean % SD)
Patients’ age (years) 66.13 + 5.44 (59-77)
Sex (Male/Female) 14/11 (56%/44%)
Duration between cataract surgery and diagnosis of PCME (weeks) | 6.2 + 1.6 (range: 4-10)

Table 2 Comparison of OCT Parameters Between PCME and Fellow Eyes

Parameter | Group Mean = SD QI-Median-Q3 | 95% CI CV (%) | Min-Max | p-value

SCT (um) PCME Eyes | 297.27 + 24.52 | 280-295-301 283.69-310.85 | 8.25 266354 0.18
Fellow Eyes | 289.41 £ 22.16 | 270-290-300 273.04-297.23 | 7.66 254-320

CMT (um) PCME Eyes | 458.20 + 92.30 | 393-458-495 407.08-509.32 | 20.14 302-670 < 0.001
Fellow Eyes | 235.66 + 28.43 | 216-232-254 219.92-251.42 | 12.07 197284

Abbreviations: SCT, Subfoveal Choroidal Thickness; CMT, Central Macular Thickness; pm, micrometer.

92.30 um) compared with contralateral pseudophakic eyes (235.66 + 28.43 um, p < 0.001). The mean SCT was 297.27 +
24.52 pm in PCME eyes and 289.41 + 22.16 um in pseudophakic fellow eyes. Although SCT values were numerically
greater in PCME eyes, the difference was not statistically significant (p = 0.18) (Table 2).

Discussion

In our study, no statistically significant difference in SCT was observed between eyes with PCME and their fellow eyes.
To our knowledge, only a limited number of studies in the literature have evaluated SCT in PCME. Odrobina et al
investigated SCT in patients with clinically significant PCME and reported that the choroid was significantly thinner in
affected eyes compared with fellow eyes.'® They suggested that reduced blood flow in the choriocapillaris might limit the
delivery of oxygen and nutrients to the outer retina, resulting in hypoxia and contributing to the pathogenesis of macular
edema. In contrast, Fleissig et al demonstrated that SCT was increased in the acute phase of PCME and subsequently
decreased after the resolution of edema, supporting an inflammatory mechanism.'® In their study, SCT was significantly
higher at baseline in PCME eyes compared to fellow eyes but decreased after resolution, although it still remained thicker
than in the fellow eyes. Notably, in both of these studies, the fellow eyes were phakic and had not undergone cataract
surgery, unlike our study in which the control eyes were contralateral pseudophakic eyes operated within a similar
postoperative period. Postoperative inflammation following cataract surgery is recognized as an important risk factor
contributing to the development of PCME. Inflammatory mediators are thought to disrupt the blood-retinal barrier,
facilitating fluid leakage and subsequent edema formation.”>*' However, inflammation alone may not fully explain the
occurrence of macular edema after uneventful cataract surgery, suggesting that additional structural and vascular
mechanisms may also be involved. Several studies have demonstrated that cataract surgery itself can induce transient
changes in SCT. Falcdo et al reported significant increases in both choroidal and macular thickness in the early
postoperative period, followed by a gradual return toward baseline values during follow-up.?* Similarly, Ibrahim et al
observed postoperative thickening of the subfoveal choroid that regressed to near preoperative levels over time.*® These
findings indicate that postoperative SCT thickening is most likely related to transient inflammatory and vascular
responses triggered by surgical trauma rather than permanent structural alterations.

The transient increase in SCT after cataract surgery complicates the interpretation of studies evaluating choroidal
changes in PCME. In the study by Fleissig et al, the observed increase in SCT during the acute phase of PCME may
have been partially attributable to surgery-related effects rather than PCME-specific mechanisms. To attribute
choroidal thickening directly to PCME, it would be necessary to demonstrate that the fellow eye, operated within
a comparable timeframe but without developing PCME, does not exhibit a similar postoperative increase in SCT. In
this context, the use of contralateral pseudophakic eyes as controls in our study provides a more appropriate framework
for distinguishing surgery-related choroidal alterations from changes potentially associated with PCME. Moreover,
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previous reports have shown that choroidal thickening may persist for up to six months after cataract surgery,
regardless of the presence of PCME.**?% In contrast to these findings, Odrobina et al reported that the choroid was
thinner in PCME eyes compared with fellow eyes, a finding that contradicts studies demonstrating choroidal thicken-
ing after cataract surgery independent of PCME.'*'® The authors proposed that reduced blood flow at the level of the
choriocapillaris may impair the delivery of oxygen and nutrients to the outer retina, leading to hypoxia and thereby
contributing to macular edema formation. They further speculated that mechanisms similar to those observed in
diabetic retinopathy may also play a role in the pathogenesis of PCME. However, as suggested in that study, to assert
that a thinner choroid contributes to the development of PCME, preoperative baseline measurements would be
necessary. In another study including 95 patients, a significant increase in SCT was observed after cataract surgery,
and it was reported that the increase was greater in eyes with PCME. However, since only three patients with PCME
were included, this finding may not be statistically meaningful."* In our study, although SCT was numerically greater
in eyes with PCME, the difference did not reach statistical significance. Importantly, the fellow eyes in our cohort were
also pseudophakic and had undergone uncomplicated cataract surgery within a similar postoperative period. Therefore,
the absence of a significant interocular difference suggests that the observed increase in SCT may reflect a shared
postoperative inflammatory response rather than a PCME-specific choroidal alteration. Nevertheless, subtle alterations
in the choroidal vasculature may still be present despite the absence of statistically significant differences in SCT
measurements. Accordingly, the use of contralateral pseudophakic eyes allows a more methodologically controlled
comparison between eyes. These findings also suggest that SCT alone may have limited utility as a diagnostic or
prognostic biomarker for PCME.

The intensive use of postoperative anti-inflammatory medications, as well as our relatively small sample size, may
have limited the ability to detect subtle interocular differences, increased the possibility of a type II error, and may
partially explain discrepancies with previous reports. However, if, as suggested by Odrobina et al, a thinner choroid
contributes to the development of PCME through mechanisms similar to those observed in diabetic retinopathy,
preoperative baseline SCT measurements would be required to confirm such a hypothesis.

Conclusion and Limitations

In this study, SCT was slightly higher in eyes with clinically significant PCME compared to contralateral pseudophakic
eyes; however, the difference did not reach statistical significance. These findings suggest that although retinal thickening
remains the hallmark of PCME, the contribution of choroidal structural alterations to its pathogenesis remains uncertain.
Several methodological limitations should be considered when interpreting these results. The retrospective design and
relatively modest sample size may have limited statistical power and precluded the availability of preoperative baseline
SCT measurements. Although the use of contralateral pseudophakic eyes operated within a similar postoperative period
reduced surgery-related confounding, the absence of preoperative baseline data limits the ability to determine whether
subtle pre-existing interocular differences in SCT were present. Furthermore, SCT was evaluated at a single time point
during active edema, and longitudinal postoperative changes were not assessed. Future prospective studies including
larger cohorts, standardized measurement protocols, preoperative baseline data, and longitudinal follow-up are warranted
to more clearly define the contribution of the choroid to PCME development.

Data Sharing Statement
The datasets generated and/or analyzed during the current study are available from the corresponding author, Kadriye
Demir, upon reasonable request.
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