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ABSTRACT
Purpose: To quantitatively assess changes in central corneal sensitivity after phacoemulsification and to 

characterize recovery patterns up to 90 days using standardized esthesiometry. Methods: This prospective 

observational study included 44 patients (88 eyes) undergoing uncomplicated phacoemulsification with 

intraocular lens implantation. Central corneal sensitivity was measured using a Cochet-Bonnet® esthe-

siometer preoperatively and at 30 and 90 days postoperatively. Repeated-measures data were analyzed 

using Friedman and Wilcoxon signed-rank tests (p<0.05). Inter-eye differences were assessed with a paired 

Wilcoxon test. Individual changes from baseline (Δ30, Δ90) were calculated, and 90-day recovery was 

categorized according to thresholds aligned with the 5-mm device resolution. Spearman correlation was 

used to explore associations between age and Δ90. Results: Corneal sensitivity decreased after surgery. 

In right eyes, mean sensitivity declined from 41.14 ± 7.77 mm at baseline to 36.82 ± 9.03 mm at 30 days 

and partially recovered to 38.64 ± 7.73 mm at 90 days. In left eyes, sensitivity decreased from 44.11 ± 

6.29 mm to 37.39 ± 9.05 mm at 30 days and recovered to 41.82 ± 7.63 mm at 90 days. Left eyes showed 

higher sensitivity than right eyes at baseline (p=0.023) and at 90 days (p=0.018). At 90 days, complete or 

near-complete recovery (within ± 5 mm of baseline) occurred in 73.2% of right eyes and 78.0% of left eyes, 

while improvement above baseline (≥ +5 mm) occurred in 7.3% and 4.9%, respectively. Age showed weak, 

nonsignificant correlations with Δ90 (p=−0.14 to −0.19; p>0.2). Conclusion: Phacoemulsification with a 2.75-

mm clear corneal incision leads to a temporary reduction in central corneal sensitivity, with partial recovery 

by 90 days. Recovery patterns vary among individuals, highlighting the value of postoperative sensitivity 

monitoring to identify atypical trajectories and guide ocular surface care during visual rehabilitation.

KEYWORDS:  Phacoemulsification; Cornea/innervation; Ophthalmic nerve/physiology; Optometry/instru

mentation; Diagnostic techniques, ophthalmological; Neural regeneration; Visual rehabilitation.
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INTRODUCTION

The cornea is an avascular, transparent, and densely 
innervated structure of the eye, contributing approximately 
two-thirds of its refractive power. Its anatomical and 
functional integrity is essential for maintaining visual 
acuity and protecting the eye from mechanical, thermal, 
and chemical insults. Corneal sensitivity is mediated by a 
complex network of sensory nerve fibers originating from 
the ophthalmic branch of the trigeminal nerve, which form 
intraepithelial, subepithelial, and stromal plexuses. These 
nerves play a critical role in detecting harmful stimuli; 
triggering protective reflexes, such as blinking and tearing; 
and maintaining ocular surface homeostasis, including 
epithelial wound healing and regulation of the tear film(1).

With an aging global population, cataract has become 
one of the leading causes of preventable visual loss 
worldwide. Characterized by progressive opacification of 
the crystalline lens, cataracts impair lens transparency and 
interfere with light transmission to the retina, leading to 
reduced visual acuity, photophobia, blurred vision, and, 
in advanced cases, functional blindness(2). Globally, more 
than 50% of cases of reversible blindness are attributable to 
cataract, underscoring the importance of early detection and 
timely surgical intervention(3).

Phacoemulsification is currently the gold standard for 
surgical cataract treatment, owing to its safety, effectiveness, 
minimal invasiveness, and rapid postoperative recovery. 
The procedure involves ultrasonic fragmentation of the 
opacified lens, followed by implantation of an intraocular 
lens. Despite technological advances, phacoemulsification 
requires small corneal incisions that may transiently disrupt 
corneal nerve endings, resulting in temporary alterations in 
corneal sensitivity(4-11).

Corneal hypoesthesia in the immediate postoperative 
period following phacoemulsification is well documented. 
Significant decreases in central corneal sensitivity can 
be detected as early as the third postoperative day, with 
incomplete recovery often observed even after 3 months. 
Similar studies have reported marked reductions in both 
central and temporal corneal sensitivity, followed by 
gradual improvement over the first 3 months after surgery. 
The extent of recovery may be influenced by factors such 
as the location and size of the corneal incisions, patient 
age, individual inflammatory response, and comorbidities, 
including diabetes mellitus(11-17).

This study prospectively and quantitatively investigates 
changes in corneal sensitivity following phacoemulsification, 
with a particular focus on the time required for recovery 

to preoperative levels. By employing esthesiometry as an 
objective measurement tool, the study aims to enhance 
understanding of the sensory effects of cataract surgery and 
provide evidence to inform postoperative management, 
ultimately supporting improved visual outcomes and patient 
comfort.

METHODS

Study design and population

This prospective observational study included 44 patients 
(88 eyes) who underwent uncomplicated phacoemulsification 
with intraocular lens implantation at a tertiary ophthalmology 
center. Both eyes of each participant were evaluated, 
and data were analyzed as paired observations where 
appropriate. All participants provided written informed 
consent prior to enrollment. The study was conduct in 
accordance with the principles of the Declaration of Helsinki 
and was approved by the institutional ethics committee.

Inclusion and exclusion criteria 

Eligible participants were adults (≥18 years) with a clinical 
indication for cataract surgery who were able to comply 
with follow-up visits and study assessments. Exclusion 
criteria included pre-existing corneal pathology (e.g., 
keratitis, dystrophies, or degenerations), a history of prior 
ocular surgery, contact lens use within 3 months before 
surgery, and systemic conditions that could affect corneal 
innervation, particularly uncontrolled diabetes mellitus. 
Cases with intraoperative complications, such as posterior 
capsular rupture or zonular dialysis, were also excluded from 
the analysis.

Surgical procedure 

All surgeries were performed by a single experienced 
surgeon using a standardized phacoemulsification technique 
under topical anesthesia. A temporal clear corneal incision 
of 2.75 mm was created, followed by continuous curvilinear 
capsulorhexis, hydrodissection, phacoemulsification using 
the chop technique, cortical aspiration, and implantation 
of a foldable acrylic posterior chamber intraocular lens into 
the capsular bag. All procedures included in the study were 
uneventful. Operative duration and cumulative dissipated 
ultrasound energy were not recorded for the present 
analysis.
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Corneal sensitivity assessment 

Central corneal sensitivity was measured using a Cochet-
Bonnet® esthesiometer (Luneau Ophthalmologie, France) 
at three time points: preoperatively (baseline) and at 
30 and 90 days postoperatively. The instrument’s nylon 
monofilament was initially set to 60 mm and progressively 
shortened in 5-mm increments until the participant reported 
tactile perception. The filament length corresponding to 
the first positive response was recorded as the corneal 
sensitivity threshold. All measurements were performed 
exclusively in the central cornea (within a 4-mm zone) to 
ensure reproducibility and consistency across visits. Results 
are expressed in millimeters (mm), consistent with the 
device scale, where longer filament lengths indicate higher 
corneal sensitivity (i.e., a lower mechanical threshold). All 
assessments were conducted by trained personnel under 
controlled room conditions, with standardized lighting and 
patient positioning, to minimize variability.

Data collection and statistical analysis 

Data were compiled using Microsoft Excel® and analyzed 
with SPSS version 26 (IBM Corp., Armonk, NY, USA). Given 
the repeated-measures design and the nonparametric 
distribution of corneal sensitivity values, nonparametric 
tests were employed. The Friedman test was used to 
evaluate differences across the three time points, and when 
significant differences were identified, pairwise comparisons 
were performed using the Wilcoxon signed-rank test. Values 
are reported as mean ± standard deviation (SD), median, 
and interquartile range to describe central tendency and 
dispersion. Non-normal distribution was confirmed by the 
Shapiro–Wilk test and visual inspection of histograms; 
accordingly, nonparametric tests were applied to all analyses. 
A p-value <0.05 was considered statistically significant.

Inter-eye differences were evaluated using paired 
Wilcoxon signed-rank tests to compare right and left eyes at 
each time point.

Individual changes from baseline were calculated 
as Δ30 (postoperative day 30 minus baseline) and Δ90 
(postoperative day 90 minus baseline) and were visualized 
using trajectory plots and distribution analyses.

To characterize clinical heterogeneity in recovery at 90 
days, eyes were categorized based on Δ90 relative to baseline 
according to thresholds aligned with the 5-mm resolution of 
the Cochet-Bonnet® esthesiometer: improvement above 
baseline (Δ90 ≥ +5 mm), complete or near-complete recovery 
(Δ90 within ± 5 mm), partial recovery (Δ90 between −6 and 
−10 mm), and no recovery or worsening (Δ90 < −10 mm or ≤ 
value at Δ30). Proportions in each category were reported 
separately for right and left eyes.

An exploratory Spearman rank correlation was used to 
assess the relationship between patient age and sensory 
recovery (Δ90).

RESULTS 

A total of 44 patients (88 eyes) were included in the 
study, with both eyes evaluated in all participants. The mean 
age was 67.9 years (SD 8.8; median 67.5 years; range 36–86 
years).

Central corneal sensitivity values at each time point 
are summarized in table 1 and illustrated in figure 1. 
The Friedman test demonstrated statistically significant 
differences across the three time points for right eyes 
(p=0.002), left eyes (p<0.001), and both eyes combined 
(p<0.001). Post hoc pairwise comparisons, performed using 
the Wilcoxon signed-rank test, are presented in table 2.

Table 1. Central corneal sensitivity over time (mm, Cochet-Bonnet®). 

Eye Time Mean ± CI Median SD n p-value

Right Pre-op 41.14 ± 2.29 40 7.77 44 0.002

Right 30 days 36.82 ± 2.67 35 9.03 44

Right 90 days 38.64 ± 2.28 40 7.73 44

Left Pre-op 44.11 ± 1.86 45 6.29 44 <0.001

Left 30 days 37.39 ± 2.68 35 9.05 44

Left 90 days 41.82 ± 2.26 40 7.63 44

Both Pre-op 42.63 ± 1.50 40 7.18 88 <0.001

Both 30 days 37.10 ± 1.88 35 8.99 88

Both 90 days 40.23 ± 1.63 40 7.80 88
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In the right eyes, mean central corneal sensitivity 
decreased from 41.14 ± 7.77 mm preoperatively to 36.82 ± 
9.03 mm at 30 days postoperatively (PO-30), with partial 
recovery to 38.64 ± 7.73 mm at 90 days postoperatively  
(PO-90). The decline from baseline was statistically signi
ficant at both PO-30 (p<0.001) and PO-90 (p=0.018), whereas 
the difference between PO-30 and PO-90 was not significant 
(p=0.169).

In the left eyes, sensitivity decreased from 44.11 ± 6.29 
mm at baseline to 37.39 ± 9.05 mm at PO-30, recovering to 
41.82 ± 7.63 mm at PO-90. All pairwise comparisons were 
statistically significant (preoperative vs. PO-30: p<0.001; 
preoperative vs. PO-90: p=0.012; PO-30 vs. PO-90: p<0.001).

When both eyes were analyzed together, mean sensitivity 
declined from 42.63 ± 7.18 mm preoperatively to 37.10 ± 8.99 
mm at PO-30 and partially recovered to 40.23 ± 7.80 mm at 
PO-90, with all pairwise comparisons statistically significant 
(Table 2).

Paired inter-eye comparisons (Table 3) indicated that 
left eyes had higher sensitivity than right eyes at baseline 
(mean difference +2.97 mm, p=0.023) and at PO-90 (mean 
difference +3.18 mm, p=0.018). In contrast, no significant 
difference was observed at PO-30 (mean difference +0.57 
mm, p=0.663).

Individual trajectory analysis (Figure 2) revealed 
substantial intersubject variability in both the magnitude 
and pattern of sensory changes. Most eyes exhibited a 
marked reduction in sensitivity at PO-30, followed by variable 
degrees of recovery at PO-90 (Figure 2A, right eyes; Figure 
2B, left eyes).

The distribution of individual changes from baseline 
(Figure 3) confirmed a consistent decrease at PO-30 and 
partial recovery at PO-90, with greater variability observed 
in the left eyes.

Figure 1. Central corneal sensitivity before and after phacoemulsification. Bar chart showing mean central corneal sensitivity (mm, measured by Cochet-Bonnet® esthe-
siometer) in right and left eyes at three time points: preoperative, 30 days postoperative, and 90 days postoperative. Sensitivity decreased significantly at 30 days in both 
eyes, followed by partial recovery at 90 days.

Table 2. Post hoc pairwise comparisons of central corneal sensitivity using the Wilcoxon 
signed-rank test (p-values).

Comparison Right eye Left eye Both eyes

Pre-op vs. 30 days <0.001 <0.001 <0.001

Pre-op vs. 90 days 0.018 0.012 0.001

30 vs. 90 days 0.169 <0.001 <0.001
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Figure 2. Individual trajectories of central corneal sensitivity over time. Panels A (right eyes, n=44) and B (left eyes, n=44) display individual central corneal sensitivity measure-
ments (mm) preoperatively, at 30 days postoperative (PO-30), and at 90 days postoperative (PO-90). Thin lines represent individual eyes, illustrating interindividual variability 
in the magnitude of sensory decline and recovery. The thick orange line represents the group mean at each time point. Most eyes show a marked decline at PO-30, with hete-
rogeneous partial recovery at PO-90.

A B

Table 3. Paired inter-eye comparison of central corneal sensitivity (mm, Cochet-Bonnet®) at each time point.

Time point Right eye (mean ± SD), mm Left eye (mean ± SD), mm Mean difference (Left−Right), mm Wilcoxon paired p-value*

Pre-op 41.14 ± 7.77 44.11 ± 7.54 +2.97 0.023

PO-30 36.82 ± 9.03 37.39 ± 9.66 +0.57 0.663

PO-90 38.64 ± 7.57 41.82 ± 7.92 +3.18 0.018
Central corneal sensitivity was measured with a Cochet-Bonnet® esthesiometer (mm). Values are presented as mean ± standard deviation. Inter-eye comparisons were performed using the Wilcoxon 
signed-rank test (paired right vs. left eye at the same time point). A positive mean difference indicates higher sensitivity in the left eye.

Figure 3. Distribution of individual changes in central corneal sensitivity from baseline. Boxplots show changes in central corneal sensitivity relative to the preoperative baseline 
(Δ values) at 30 days (Δ30) and 90 days (Δ90) postoperatively, presented separately for right (n=44) and left (n=44) eyes. The horizontal line at 0 represents no change from 
baseline. Boxes indicate the interquartile range (IQR) with the median marked, whiskers extend to the minimum and maximum values excluding outliers, and individual circles 
denote outliers. These plots illustrate the consistent decline in sensitivity at PO-30, partial recovery at PO-90, and substantial interindividual variability in recovery trajectories.
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Recovery patterns at 90 days relative to baseline are 
summarized in table 4 and figure 4. Using categories 
aligned with the 5-mm resolution of the Cochet-Bonnet® 
esthesiometer, the majority of eyes achieved complete 
or near-complete recovery (within ± 5 mm of baseline): 
73.2% of right eyes and 78.0% of left eyes. Improvement 
above baseline (≥ +5 mm) occurred in 7.3% of right eyes and 
4.9% of left eyes. Partial recovery (>5 mm below baseline) 
was observed in 12.2% of eyes in both groups, whereas no 
recovery or worsening was noted in 7.3% of right eyes and 
4.9% of left eyes.

Exploratory Spearman rank correlations between patient 
age and sensory recovery at 90 days (Δ90) revealed weak 
negative associations (right eyes: p=−0.14, p=0.39; left eyes: 
p=−0.19, p=0.22), which were not statistically significant.

DISCUSSION

This prospective study quantitatively demonstrated a 
significant decline in central corneal sensitivity following 
phacoemulsification, with partial recovery observed 90 days 
postoperatively. In the right eyes, mean sensitivity decreased 
from 41.14 mm preoperatively to 36.82 mm at 30 days and 
then increased to 38.64 mm at 90 days, with a similar pattern 
observed in the left eyes. Considerable interindividual 
variability was noted in postoperative changes, with most 
eyes showing improvement by 90 days, while a smaller 
subset exhibited persistent reductions or values exceeding 
baseline(18-30). These results are consistent with previous 
studies reporting the transient but measurable effects of 
cataract surgery on corneal innervation and the gradual 
activation of neural regenerative mechanisms(10-17).

Table 4. Paired inter-eye comparison of central corneal sensitivity (Cochet–Bonnet, mm) at each time point.

Time point Right eye (mean ± SD), mm Left eye (mean ± SD), mm Mean difference (Left − Right), mm Wilcoxon paired p-value*

Pre-op 41.14 ± 7.77 44.11 ± 7.54 +2.97 0.023

30 days PO 36.82 ± 9.03 37.39 ± 9.66 +0.57 0.663

90 days PO 38.64 ± 7.57 41.82 ± 7.92 +3.18 0.018
Central corneal sensitivity was measured with a Cochet–Bonnet esthesiometer (mm). Values are presented as mean ± standard deviation. Inter-eye comparisons were performed using the Wilcoxon signed-
rank test (paired right vs. left eye at the same time point). A positive mean difference indicates higher sensitivity in the left eye.

Figure 4. Recovery patterns of central corneal sensitivity at 90 days relative to baseline. Stacked bar charts show the proportion of right (n=44) and left (n=44) eyes achieving 
different recovery patterns at 90 days postoperatively, relative to preoperative baseline. Categories, defined based on the 5-mm step resolution of the Cochet-Bonnet® 
esthesiometer, are ordered from most to least favorable: improvement above baseline (≥ +5 mm), complete or near-complete recovery (within ± 5 mm of baseline), partial 
recovery (>5 mm below baseline but improved from PO-30), and no recovery or worsening (≤ PO-30 value or < −10 mm from baseline). Most eyes (~76%) achieved complete 
or near-complete recovery at 90 days, with smaller proportions showing improvement beyond baseline, partial recovery, or persistent deficit.
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The anatomical basis for postoperative corneal hy
poesthesia lies in the subbasal nerve plexus, which consists 
of thin, highly branched fibers that traverse Bowman’s 
layer and the anterior stroma, forming a dense network 
that is readily disrupted by surgical trauma(1,12-16). Although 
phacoemulsification is considered minimally invasive, 
mechanical stress from the corneal incision, ultrasonic 
energy, and irrigating fluids can cause partial denervation 
and local inflammation, resulting in hypoesthesia and altered 
ocular surface homeostasis(6,10,17).

Although the temporal clear corneal incision (2.75 mm) 
directly transects peripheral nerve trunks at the wound 
site, this study assessed only central corneal sensitivity; 
therefore, the results reflect global central sensory changes 
rather than incision-site denervation. Central hypoesthesia 
may arise from diffuse mechanical stress (e.g., fluid 
turbulence and intraocular manipulation), postoperative 
inflammation, and broader sensory modulation, potentially 
underestimating localized peripheral deficits or regional 
differences near the incision. Contralateral sensory effects 
following unilateral corneal injury have also been reported, 
suggesting that postoperative sensory changes may not be 
entirely localized(22-30). 

Beyond the incision, other aspects of phacoemulsification 
may contribute to reduced corneal sensitivity. Irrigation 
and aspiration flow, ultrasonic energy, intraoperative 
manipulation, and postoperative inflammation can impose 
mechanical, thermal, and osmotic stress across the cornea, 
including transient edema, resulting in a diffuse impact 
on corneal nerves and ocular surface homeostasis. These 
observations support interpreting the postoperative decline 
as the consequence of total corneal trauma rather than 
incision-related nerve transection alone(22-30).

Recovery of corneal sensory function involves axonal 
regeneration, Schwann cell activation, and synaptic 
reconnection. This process can be detected as early as 4 
weeks postoperatively but often remains incomplete after 
several months(13,14,18). In vivo confocal microscopy (IVCM) 
studies have demonstrated that nerve fiber density gradually 
increases after surgery, correlating with functional recovery 
assessed by esthesiometry(17,18). Considerable variability 
in regenerative capacity is expected, with factors such as 
patient age, inflammatory response, and baseline nerve 
status influencing outcomes(14,16,18-22). Futures combining 
esthesiometry with structural and inflammatory markers—
such as IVCM-derived nerve metrics and inflammatory 
cell assessment—could further elucidate the mechanisms 
underlying incomplete recovery(22-30).

Surgical parameters, particularly incision size and location, 
influence the extent of corneal neural injury. Microincisional 

techniques (≤2.75 mm) are associated with fewer nerve 
transections, faster recovery, and reduced postoperative 
discomfort compared with larger incisions(4,6,11,19-30). In the 
present study, the use of a 2.75-mm temporal clear corneal 
incision likely contributed to the sensory profile observed at 
90 days. Furthermore, even unilateral procedures may induce 
bilateral reductions in corneal nerve density, potentially 
via systemic or reflex mechanisms(20). These observations 
support central corneal sensitivity as an integrated outcome 
influenced by both local and nonlocal factors(22-30).

Age is a plausible modifier of recovery, as neural 
regeneration tends to be slower in older individuals(30). 
Procedural duration and other phacoemulsification 
parameters may also influence outcomes, as longer 
surgeries can reflect greater intraoperative manipulation 
and mechanical stress; these variables should be captured in 
future studies(22-30).

An inter-eye asymmetry in sensitivity was observed, 
with left eyes exhibiting higher sensitivity than right eyes at 
both baseline and 90 days. While speculative, this difference 
may reflect anatomical variations in innervation, ocular 
dominance, or differential postoperative inflammatory 
responses(12,14,16). The absence of significant asymmetry at 
30 days suggests similar acute injury, with divergence over 
time reflecting individual recovery trajectories(13,17). Other 
contributing factors may include surgeon ergonomics 
and handedness, as well as contralateral neuroimmune 
modulation reported after unilateral corneal insult(30).

Corneal sensitivity is critical for maintaining ocular 
surface integrity, regulating blink reflexes, tear secretion, 
epithelial homeostasis, and nociceptive signaling. Even 
transient denervation can predispose patients to dry eye 
symptoms, neurotrophic keratitis, or neuropathic ocular 
pain(5,8,10,21). Recent insights into dry eye pathophysiology 
highlight that corneal nerve dysfunction plays a central 
role in disease progression and symptom severity(18-30). 
Functional assessment using esthesiometry, particularly 
when combined with IVCM, can therefore be valuable for 
postoperative monitoring(13,14,17).

Comorbid systemic conditions, especially diabetes 
mellitus, further complicate corneal regeneration. Diabetic 
patients exhibit reduced corneal nerve density and sensitivity 
at baseline, with delayed or incomplete recovery following 
surgery[7–9,14]. Although individuals with diabetes were 
excluded from this cohort, these considerations remain 
clinically important, emphasizing the need for tailored 
postoperative care in at-risk populations.

Technological advances have expanded the assessment 
of corneal innervation. Although the Cochet-Bonnet® 
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esthesiometer is practical, it has limitations, including 
subjectivity and limited resolution. In contrast, IVCM 
provides detailed morphological visualization of corneal 
nerves and can detect regenerative changes and features of 
nerve regrowth(14,17). When used together, these tools offer 
complementary information. Cochet-Bonnet® measurements 
are stepwise (5-mm increments) and subject to ceiling and 
floor effects, as well as repeatability constraints, which may 
limit the detection of subtle change(22-30).

The therapeutic implications of corneal nerve impairment 
are increasingly recognized. Beyond artificial tears and anti-
inflammatory agents, neuroprotective strategies are being 
investigated. Recombinant human nerve growth factor 
(rhNGF) promotes epithelial healing and improves corneal 
sensitivity in neurotrophic keratitis and may have potential 
relevance for postsurgical recovery. Additional approaches 
under investigation include antiapoptotic peptides, topical 
insulin, and regenerative scaffolds(14,19).

The present study underscores the value of longitudinal 
monitoring following cataract surgery. Single measurements 
may fail to detect delayed recovery, whereas follow-up 
assessments can identify persistent sensory impairment 
and guide timely intervention(14,18). Incorporating corneal 
sensitivity testing may also reveal symptoms not captured 
by visual acuity alone, including dryness, discomfort, and 
neuropathic-like ocular pain(5,21). Such complaints likely 
reflect impaired corneal nerve regeneration and disruption 
of the corneal–lacrimal reflex pathway.

Several limitations of this study should be acknowledged. 
Follow-up was limited to 90 days, which may underestimate 
the time required for full sensory recovery. Only central 
corneal sensitivity was assessed, without evaluation of 
regional variations near the incision. A single esthesiometry 
method was employed, without structural correlation 
from nerve imaging. Stratified analyses by age or ocular 
dominance were not performed. Additional limitations 
include the absence of objective surgical “load” metrics, 
such as operative duration and ultrasound energy, and 
the lack of inflammatory or structural correlation (e.g., 
via IVCM) to distinguish focal incision-related injury from 
diffuse postoperative inflammation or neuroimmune 
modulation(22-30).

In conclusion, phacoemulsification with a 2.75-mm clear 
corneal incision produces a measurable decline in central 
corneal sensitivity, with partial recovery observed by 90 
days. These findings highlight the neural impact of cataract 
surgery and support the potential incorporation of corneal 
sensitivity testing into postoperative evaluation. Future 
studies should extend follow-up periods, assess peripheral 
and peri-incisional sensitivity, and explore neuroprotective 

interventions. Additionally, integrating structural imaging 
with functional testing and recording surgical covariates 
would help distinguish incision-specific denervation from 
total corneal trauma and postoperative inflammation(14,17–19,21).
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