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ABSTRACT

Background: Phacoemulsification is the standard technique for cataract surgery, offering rapid postoperative visual recovery. However, subtle
macular changes, such as postoperative macular edema, can occur and may influence visual outcomes. Optical coherence tomography (OCT) allows
precise assessment of retinal structural changes following surgery. Objective: To assess changes in central macular thickness (CMT) using OCT
following uncomplicated phacoemulsification and correlate these changes with postoperative visual outcomes. Study Design: Prospective
observational study. Setting: Department of Ophthalmology at Hayatabad Medical Complex, Peshawar, Pakistan. Duration of Study: 02-January-
2025—02-August-2025. Methods: Sixty-one patients undergoing uncomplicated phacoemulsification were enrolled. Preoperative baseline CMT
measurements were obtained using spectral-domain OCT. Postoperative follow-up included CMT and best-corrected visual acuity (BCVA) assessment
at 1, 4, and 8 weeks. The association between CMT and BCVA at 8 weeks was analyzed. Statistical significance was set at p <0.05. Results: The mean
age of participants was 59.70 = 11.78 years, with 57.4% males. The mean preoperative CMT was 190.91 £+ 6.32 um, which increased significantly to
210.81 + 6.06 um at 1 week (p = 0.0001), peaked at 225.65 + 1.06 um at 4 weeks (p = 0.0001), and reduced to 213.86 + 3.83 um by week 8 (p =
0.0001). BCVA at 8 weeks demonstrated excellent improvement (0.04 + 0.03 logMAR). No significant correlation was found between final CMT and
BCVA (r = —0.06, p = 0.61). Conclusion: Uncomplicated phacoemulsification results in a transient increase in macular thickness, peaking
approximately 1 month after surgery and resolving. Despite structural changes, visual acuity outcomes remain excellent, and CMT alterations do not
correlate with postoperative vision.
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INTRODUCTION uncomplicated cataract surgery, with findings differing across

multiple studies. Some studies report a rise in retinal thickness, while
others report a decrease (10).

This study aims to evaluate temporal changes in macular thickness
after uncomplicated phacoemulsification at a tertiary care hospital,
providing insights into postoperative retinal responses in our local

Cataract symbolises a prevalent cause of vision impairment
worldwide, with surgical intervention being the sole treatment option.
Cataract surgery is among the most widely performed and successful
surgical procedures worldwide. Phacoemulsification is the procedure ;
of choice for cataract therapy (1, 2). Macular oedema constitutes a population.
frequent and serious complication that can occur after uncomplicated

cataract surgery, which can negatively impact visual results. METHODOLOGY

Pseudophakic cystoid macular oedema occurs due to movement and

damage within the vitreous cavity, leading to the discharge of This cross-sectional study was conducted in the Department of
inflammatory mediators through disruption of the blood-aqueous Ophthalmology at Hayatabad Medical Complex, Peshawar, from [02-
barrier (3-5). Cataract surgery offers a unique array of complications, January-2025—02-August-2025]. Patient selection employed a non-
especially when considering high patient turnover along with probability consecutive sampling methodology. The inclusion criteria
economic challenges. One complication reported is that, despite the comprised 61 patients aged 40 to 80 years who underwent
minimally invasive nature of the procedure, subclinical changes in uncomplicated  phacoemulsification  procedures  with  IOL
macular thickness have been observed post-surgery, likely due to implantation and who demonstrated clear preoperative optical
postoperative inflammation and breakdown of the blood-retinal coherence tomography scans. Exclusion parameters included patients
barru?r 6,7). ) o ) with pre-existing retinal pathology such as diabetic macular edema or
The involvement of surglca}l trauma V‘flthm pseudophakic macular age-related macular degeneration, those with historical ocular trauma,
oedema ha§ become mgnlﬁcant as it leads to the release 9f uveitis, or previous intraocular surgical interventions, and cases where
prostaglandins as well as perifoveal vascular leakage. Pseudophakic surgical complications occurred either during or after the procedure.

macular oedema remains the primary cause and most common reason All participants underwent preoperative ophthalmic evaluation,
for adverse visual outcomes after uncomplicated cataract surgery (8, including Best corrected visual acuity, which was documented using
9). Optical coherence tomography (OCT) has become an essential tool Snellen chart measurements, slit lamp examination, and baseline OCT
in ophthalm.ology, proyidipg a noninvasive imaging modality that scans. Spectral-domain optical coherence tomography imaging was
produces high-resolution images of the retina. This document performed preoperatively to establish baseline macular thickness
provides detailed insights into structural changes in the retina, with a parameters, defined as the distance between the inner limiting
particular focus on the macula, both before and during ocular membrane and the retinal pigment epithelium within the central 1-

surgeries. OCT has been used to study macular alterations following

[Citation Ullah, A., Jan, S., Orakzai, B.K. (2025). Oct-based analysis of macular thickness changes after uncomplicated phacoemulsification
in a tertiary care hospital. Pak. J. Inten. Care Med. 5(2), 2025: 196. doi: https://doi.org/10.54112/pjicm.v5i02.196]
1



http://www.pjicm.com/
https://doi.org/10.54112/pjicm.v5i02.196
https://doi.org/10.54112/pjicm.v5i02.196
https://doi.org/10.54112/pjicm.v5i02.196
mailto:drasmatullah41@gmail.com
https://doi.org/10.54112/pjicm.v5i02.196

Pak. J. Inten. Care Med., 5(2), 2025: 196

Ullah et al., (2025)

millimeter zone of the Early Treatment Diabetic Retinopathy Study
grid.

Surgical procedures were performed by an experienced surgeon using
phacoemulsification techniques under either topical or peribulbar
anesthesia. The phacoemulsification process involved ultrasonic
emulsification of the crystalline lens nucleus, followed by precise
intraocular lens implantation into the capsular bag.

Postoperative monitoring included scheduled follow-up examinations
at 1, 4, and 8 weeks after surgical intervention. At each visit, patients
underwent repeat optical coherence tomography imaging to quantify
central macular thickness and a comprehensive ophthalmic
examination to document best corrected visual acuity. All data
collection was performed using a pre-designed proforma.

Statistical analysis was conducted using SPSS 26. The mean and
standard deviation were used for age, CMT, and BCVA. Frequency
and percentages were used for gender and comorbidities. We used a
paired t-test to assess the mean CMT at different time intervals.
Pearson's correlation coefficient was used to determine the
relationship between postop CMT at the 8th week and BCVA at the
8h week. To evaluate the association between diabetes and
preoperative CMT, we used an Independent t-test. For all statistical
tests, P values were considered significant if < (.05.

RESULTS

Sixty-one patients were included in this study, with a mean age of
59.70 + 11.78 years (40 to 80 years). The cohort had 35 males (57.4%)
and 26 females (42.6%). Regarding comorbidities, 14 patients
(23.0%) had a history of diabetes mellitus, while 19 patients (31.1%)
were diagnosed with hypertension (Table 1). We observed that
diabetic patients had notably higher preoperative mean CMT
compared to non-diabetic patients (Table 2).

The mean preoperative CMT was 190.91+6.32 pm. A notable increase
was observed at the first postoperative week with the mean CMT
rising to 210.81£6.06 um (p=0.0001) (Table 3).

Table 1: Demographics & comorbidities

Demographics n %
Gender Male 35 57.4%
Female 26 42.6%
Diabetes Yes 14 23.0%
No 47 77.0%
Hypertension Yes 19 31.1%
No 42 68.9%

Table 2: Association of diabetes with preop CMT

Diabetes N Mean Std. Deviation P value
Yes 14 196.7857 4.28196 0.0001
No 47 189.1702 5.78348

Table 3: Comparison of CMT preoperatively and at 1% week

postoperatively
Mean N Std. P value
Deviation
CMT 1909180 61 6.32797 0.0001
preoperatively
(um)
CMT at st week  210.8197 61 6.06220
(um)

The CMT at the 4th week was 225.65+1.06 um, and by the 8th
postoperative week, the mean CMT was 213.86+3.83 pm (p=0.0001)
(Table 4). At the final eight-week follow-up, the mean best-corrected
visual acuity was excellent at 0.05 + 0.03 logMAR. A correlation
analysis between the final anatomical outcome (CMT) and functional

outcome (BCVA) demonstrated a very weak, statistically insignificant
negative relationship (r = -0.06, p = 0.61), indicating that the residual
macular thickening had no appreciable impact on the high level of
visual acuity achieved (Table 5).

Table 4: Comparison of CMT at 4th week and 8™ week

postoperatively
Mean N Std. P
Deviation value
CMT at 4th 225.6557 61 1.06278 0.0001
week (um)
CMT at 8th 213.8689 61 3.83612
week (um)

Table 5: Correlation between CMT at 8™ week postoperatively
and visual acuity at 8" week postoperatively

Mean Std. N r P
Deviation value

CMT at 8th 213.8689 3.83612 61 -0.06 0.61

week (um)

BCVA 8th .0464 .03459 61

week

(logMAR)

DISCUSSION

The demographic profile of our study (mean age of 59.70 years and a
male predominance of 57.4%) aligns well with those of similar
studies. Shafi et al. reported a mean age of 65.31 years with 58.3%
males, while Dad et al. (11, 12 documented a cohort with a mean age
0f 62.06 years and 57.7% males. This demographic consistency across
studies strengthens the comparability of findings. The prevalence of
diabetes (23.0%) and hypertension (31.1%) in our patients aligns with
the comorbidity profiles frequently reported, such as in the study by
Ahmed et al., which identified diabetes as a substantial factor
associated with macular thickening (13).

We observed a significant increase in central macular thickness
following cataract surgery, consistent with the literature. Our data
demonstrated a rise from a preoperative mean of 190.91 um to 210.81
um at one week, peaking at 225.65 pm by the fourth week, followed
by a decline to 213.86 um by the eighth week, though still elevated
above baseline. This pattern is supported by Devi et al., who observed
anearly identical progression: CMT increased from baseline to a peak
at 4 weeks, then began to decline by the 6th week (14). Similarly, Dad
et al. documented the maximum thickening at one month
postoperatively, with values declining but not returning to baseline by
six months (12). These patterns suggest a pathophysiological response
to surgical intervention, likely facilitated by inflammatory processes
and prostaglandin release, which disrupts the blood-retinal barrier
(15).

Notably, our finding that CMT at eight weeks remained elevated
above preoperative levels suggests that the macula may take longer to
return to preoperative levels after surgical intervention. This
observation is supported by the work of Perente et al., who noted
persistent changes even at the 6-month follow-up (16).

Perhaps the most clinically significant finding from our study was the
dissociation between visual acuity and mean CMT. Despite the
increase in CMT visual acuity, patients demonstrated excellent
recovery with a mean BCVA of 0.05 logMAR at the eight-week mark.
The correlation analysis revealed a negligible, statistically
insignificant relationship between CMT and BCVA at eight weeks (r
= -0.06, p = 0.61). This finding strongly supports the concept of
"subclinical macular edema," as emphasized by multiple researchers.
Dad et al. similarly concluded that increased macular thickness did not
associate with visual impairment, noting progressive visual
improvement despite anatomical changes (12). Atalay et al. reached a
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similar conclusion, stating that not every increase in CMT necessitates
urgent intervention (17).

Our findings suggest that routine postoperative OCT monitoring for
all patients undergoing uncomplicated phacoemulsification may be of
limited value in the absence of visual symptoms. Instead, resources
might be better focused on patients with specific risk factors for
clinically significant edema. Our data, in alignment with Ahmed et al.,
identified diabetes as a notable risk factor for greater macular
thickening, as we observed that the pre-op mean CMT was higher in
diabetic patients. This association suggests that diabetic patients need
vigilant postoperative monitoring or perhaps more aggressive anti-
inflammatory prophylaxis.

Several limitations of our study need to be considered. The sample size
of 61 patients, while sufficient to detect statistically significant
changes, may limit the generalizability of our findings to broader
populations. The eight-week follow-up period, though adequate to
capture the peak of macular thickening and the initial resolution, does
not provide information on the long-term trajectory of CMT
normalization. Future research directions should include longitudinal
studies with extended follow-up to determine the timeline for complete
CMT normalization.

CONCLUSION

In conclusion, our findings showed that uncomplicated
phacoemulsification causes a temporary increase in central macular
thickness that peaks around 1 month postoperatively and gradually
improves by 2 months. This increase in CMT is not correlated with
visual acuity.
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