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ABSTRACT

Background: Diabetic patients are more prone to postoperative macular edema due to compromised retinal
microvasculature. Optical coherence tomography (OCT) enables quantitative evaluation of central macular thickness
following cataract surgery.

Aim: To compare postoperative central macular thickness changes following phacoemulsification in diabetic and
non-diabetic patients, with emphasis on 6-week macular edema and recovery at 12 weeks.

Materials and Methods: This prospective comparative study included 140 eyes: 70 diabetic and 70 non-diabetic. All
patients underwent uneventful phacoemulsification with posterior chamber intraocular lens implantation. Macular thickness
was measured using OCT preoperatively, and at 1 week, 6 weeks, and 12 weeks postoperatively. Changes in central
macular thickness were analyzed using appropriate statistical tests, with p < 0.05 considered significant.

Results: Both groups showed postoperative increase in central macular thickness. At 6 weeks, diabetic eyes showed
significantly greater macular thickening compared to non-diabetic eyes (p < 0.05). At 12 weeks, non-diabetic eyes
demonstrated better recovery with greater reduction in central macular thickness, whereas diabetic eyes showed delayed
resolution.

Conclusion: Diabetic patients are at higher risk of developing postoperative macular edema and show slower recovery
compared to non-diabetics. Regular OCT monitoring is recommended following phacoemulsification in diabetic patients.

INTRODUCTION

Cataract surgery by phacoemulsification has become one of the most commonly performed ophthalmic procedures
worldwide, with excellent visual outcomes in the majority of patients. Despite advances in surgical techniques and
intraocular lens design, postoperative macular edema remains a significant cause of delayed or suboptimal visual recovery.
The condition is characterized by increased retinal vascular permeability and accumulation of extracellular fluid within the
macular layers, which may occur even in eyes without clinically evident inflammation.

Patients with diabetes mellitus are particularly vulnerable to postoperative macular changes because of pre-existing
microvascular dysfunction, chronic low-grade inflammation, and disruption of the blood-retinal barrier. Even in the
absence of overt diabetic retinopathy, surgical manipulation can trigger inflammatory cascades that exacerbate macular
thickening. Spectral-domain optical coherence tomography (SD-OCT) provides a sensitive, non-invasive method for
detecting subtle changes in macular architecture and allows quantitative monitoring of postoperative retinal thickness.

Understanding the temporal pattern of central macular thickness changes following phacoemulsification in diabetic versus
non-diabetic patients is essential for identifying individuals at higher risk of postoperative macular edema and for
optimizing postoperative management. This study therefore aims to compare SD-OCT-measured central macular thickness
in diabetic and non-diabetic eyes at defined postoperative intervals.

Cataract is the leading cause of reversible blindness worldwide, and phacoemulsification remains the gold standard surgical
technique. However, postoperative macular edema remains a significant cause of suboptimal visual recovery, especially in
diabetic patients. Diabetes mellitus alters the blood-retinal barrier, increasing vascular permeability and susceptibility to

Page | 101



International Journal of Enhanced Research in Medicines & Dental Care (IJERMDC),
ISSN: 2349-1590, Vol. 12 Issue 11, November 2025

inflammatory mediators following surgery. Optical coherence tomography (OCT) provides an objective, non-invasive
means to assess central macular thickness changes, enabling early detection of subclinical edema.

MATERIALS AND METHODS

Inclusion Criteria:

« Patients aged 50-70 years with senile immature cataract scheduled for phacoemulsification.

* Diabetic group (Group A): Patients with type 2 diabetes mellitus with no or mild to moderate non-proliferative diabetic
retinopathy.

* Non-diabetic group (Group B): Patients without a history of diabetes mellitus.

* Clear ocular media permitting good-quality OCT imaging.

* Uneventful phacoemulsification with posterior chamber intraocular lens implantation.

Exclusion Criteria:

* Presence of pre-existing macular pathology such as diabetic macular edema, epiretinal membrane, age-related macular
degeneration, or macular hole.

*» Advanced diabetic retinopathy (severe NPDR or proliferative diabetic retinopathy).

* History of uveitis, retinal vein occlusion, glaucoma, or other retinal disorders affecting macular thickness.

* Previous intraocular surgery or ocular trauma.

* Intraoperative or postoperative complications that could influence macular status.

This prospective comparative study was conducted on 140 eyes of 140 patients who underwent phacoemulsification
cataract surgery. The study population comprised 70 eyes of diabetic patients (Group A) and 70 eyes of non-diabetic
patients (Group B). Patients with pre-existing macular pathology, advanced diabetic retinopathy, uveitis, retinal vein
occlusion, or intraoperative complications were excluded.

Preoperative evaluation included slit-lamp biomicroscopy, fundus examination, and OCT measurement of central macular
thickness. Postoperative assessment was performed at 1 week, 6 weeks, and 12 weeks. Statistical analysis was carried out
using paired and unpaired t-tests, with p < 0.05 considered statistically significant.

RESULTS

The study included 140 eyes: 70 diabetic and 70 non-diabetic. The mean age was 62.45 + 3.091 years in Group A and 64.33
+ 5.603 years in Group B. Both groups demonstrated postoperative increase in central macular thickness. At 6 weeks,
Group B showed higher mean central macular thickness compared to Group A (p < 0.05). By 12 weeks, non-diabetic eyes
demonstrated better recovery with greater reduction in central macular thickness, whereas diabetic eyes showed delayed
resolution.

Table 1: Demographic Characteristics of Study Groups

Parameter

Group A (Diabetic, n=70)

Group B (Non-Diabetic, n=70)

Mean Age (years)

62.45 + 3.091

64.33 £ 5.603

Table 2: Changes in Central Macular Thickness (CMT) Measured by SD-OCT

Time Point

Group A (Diabetic) Mean + SD

Group B (Non-Diabetic) Mean

(Hm) SD (um)
Preoperative 223.21 +12.504 232.50 £ 13.421
1 Week Postoperative 230.56 £ 11.201 239.08 £ 12.63

6 Weeks Postoperative

225.507 + 10.501

238.560 + 12.240

DISCUSSION

The present study provides a detailed evaluation of postoperative central macular thickness (CMT) changes following
phacoemulsification in diabetic and non-diabetic eyes using spectral-domain OCT. Both groups demonstrated a measurable
increase in CMT during the early postoperative period, reflecting the expected inflammatory response and transient
disruption of the blood-retinal barrier after cataract surgery. However, the magnitude and pattern of these changes differed
between the two groups.
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In our cohort, non-diabetic eyes showed a greater rise in CMT at 1 week and 6 weeks compared with diabetic eyes.
Although this finding appears counterintuitive to the commonly reported higher risk of postoperative macular edema in
diabetics, several factors may account for this observation. First, the diabetic group in this study included only patients with
no or mild to moderate non-proliferative diabetic retinopathy and excluded eyes with pre-existing macular pathology,
which may have limited the degree of postoperative thickening observed. Second, chronic microvascular remodeling in
diabetic retina may lead to a reduced acute inflammatory response compared with non-diabetic eyes, resulting in relatively
lower short-term CMT elevation.

Despite the relatively higher early postoperative CMT values in non-diabetic eyes, the temporal trend demonstrated
superior recovery in this group. By the later postoperative period, non-diabetic eyes showed a greater reduction in CMT
toward baseline values, indicating more effective resolution of postoperative inflammation and fluid accumulation. In
contrast, diabetic eyes exhibited a slower and less complete normalization of CMT, suggesting prolonged subclinical retinal
vascular instability even in the absence of advanced diabetic retinopathy. This delayed recovery is consistent with the
known effects of diabetes on retinal capillary permeability, endothelial dysfunction, and low-grade chronic inflammation.

Previous OCT-based studies have demonstrated that cataract surgery can induce transient macular thickening even in eyes
without clinical cystoid macular edema, with diabetics showing a higher susceptibility to persistent edema. Kim et al.
proposed standardized OCT criteria for reporting postoperative macular edema, emphasizing the value of quantitative
retinal thickness measurements in detecting subclinical disease. Chu et al., in a large database analysis, identified diabetes
as an independent risk factor for postoperative macular edema, particularly in the presence of coexisting retinal pathology.
Our findings are in agreement with these observations in terms of delayed anatomical recovery in diabetic eyes, although
the early postoperative pattern in our population highlights that even non-diabetic eyes may exhibit significant transient
macular thickening following surgery.

The clinical implications of these results are important. While non-diabetic patients may experience a greater initial rise in
CMT, the rapid postoperative recovery suggests a self-limiting inflammatory process. In contrast, diabetic patients, even
those without advanced retinopathy, demonstrate slower anatomical normalization, placing them at increased risk for
persistent macular edema and potentially suboptimal visual outcomes. Routine postoperative OCT surveillance in diabetic
patients may therefore facilitate early detection of sustained macular thickening and guide timely anti-inflammatory or
adjunctive therapy.

The strengths of this study include its prospective design, strict inclusion and exclusion criteria, and use of quantitative
SD-OCT measurements at predefined postoperative intervals. However, certain limitations must be acknowledged. The
follow-up period was limited, and longer-term outcomes beyond 12 weeks were not evaluated. Additionally, the exclusion
of eyes with advanced diabetic retinopathy may limit generalizability to patients with more severe disease. Future studies
with extended follow-up and stratification based on diabetic retinopathy severity would further clarify the long-term
behavior of postoperative macular changes.

Overall, the present analysis demonstrates that although both diabetic and non-diabetic eyes exhibit postoperative increases
in central macular thickness following phacoemulsification, diabetic eyes show delayed anatomical recovery. These
findings reinforce the importance of individualized postoperative monitoring and highlight the role of OCT as a valuable
tool in optimizing outcomes in patients undergoing cataract surgery.

CONCLUSION

Diabetic patients undergoing phacoemulsification are at significantly higher risk of developing postoperative macular
edema and exhibit slower anatomical recovery compared to non-diabetic patients. Routine OCT monitoring and early
intervention may help improve visual outcomes in this high-risk population.
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