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ABSTRACT

Objective: To assess any association between the type of cataract and the central corneal thickness at pre-operative and post-
operative three-day and one-month appointments after phacoemulsification surgery.

Study Design: Prospective, comparative study.

Place and Duration of Study: Eye Department Combined Military Hospital Multan, from Jun 2020 to Apr 2021.

Methodology: A total of 89 patients requiring cataract surgery by phacoemulsification were recruited. Age and gender were
recorded for each patient. Patient’s type of cataract based on maturity was recorded before the surgery. Phacoemulsification
cataract surgery using ‘divide and conquer’ technique was carried out. Patients” central corneal thickness was measured at the
pre-operative, three-day post-operative and one-month post-operative appointment using traditional non-contact tonopachy-
meter.

Results: There were 49 (55.1%) male and 40 (44.9%) female patients with a mean age of 62.15 + 12.40 years. No significant
association was found between the type of cataract and central corneal thickness at the three-time intervals (p=0.14). Central
corneal thickness significantly increased from 0.48 + 0.04 mm pre-operatively to 0.51 + 0.04 mm at the three-day post-operative
appointment (p<0.001). It then reduced to 0.49 * 0.04 mm at the one-month appointment (p=0.01).

Conclusion: The type of cataract is not associated with the variation in central corneal thickness due to cataract surgery. Central
corneal thickness significantly increases from the pre-operative to right after the cataract surgery. However, it returns to pre-

operative levels after a one-month period.
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INTRODUCTION

Visual impairment is a global health burden
affecting over two billion people world-wide and is
associated with increased morbidity in many countries.
Cataract was reported to be the leading cause of blind-
ness in people aged 50 years and older affecting over 15
million (45.5%) individuals globally.! Cataract is chara-
cterized by hardening and clouding of the normally
transparent crystalline lens which leads to partial or
complete visual loss. It can be classified on the basis of
etiology; morphology; age of onset and maturity: imma-
ture, mature, intumescent, hyper mature and morgag-
nian.23

The corneal endothelial cell count declines with
age with a rate of attrition of around 0.4% every year
from the normal cell count of 2000-2500 cells/mm?2. The
long term post-operative transparency of cornea dep-
ends on morphological stability and functional integrity
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of the corneal endothelium.* Advancements in in cata-
ract surgery technology have reduced the incision size,
phacoemulsification energy used and endothelial cell
loss thereby improving the phacoemulsification effici-
ency.® Divide and conquer technique, is the parent nuc-
leo-fracture technique used in phacoemulsification as it
provides a safer surgery with less endothelial cell loss.
Moreover, it is reliable, simple to learn and serves as a
good fall back procedure.® Phacoemulsification proce-
dure can still lead to significant loss of corneal endothe-
lial cell density during surgery leading to prolonged
corneal edema.” It is well established through research
that some degree of post-operative endothelial cell da-
mage is inevitable. In severe cases, corneal decompensa-
tion may occur associated with decreased vision nece-
ssitating subsequent corneal transplantation.8 However,
studies carried out on the effect of phacoemulsification
on corneal thickness and endothelial cell loss have
shown conflicting figures. Some studies report a risk of
severe corneal endothelial cell loss with phacoemulsi-
fication in patients with dense cataracts (52.6%), where-
as others report more favorable figures, estimating rate
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of loss of endothelial cells after the procedure to be
between 1.2 and 12%.° The newer methods of cataract
surgery such as femto-laser assisted cataract surgery
is considered to be much safer with more consistent
refractive outcomes.1?

Phacoemulsification cataract surgeries have also
evolved due to the advancements in Ophthalmic Vis-
cosurgical Devices (OVD) with viscoelastic OVDs int-
roduced mor recently. Nonetheless, divide and cong-
uer method is still a more popular and common tech-
nique of phacoemulsification for cataract surgery used
in developing countries like Pakistan. Considering the
wide prevalence of cataract and its adverse effects in
developing countries and a rapidly aging population,
this problem is predicted to multiply in future. The aim
of the study was to compare the impact of cataract type
on variation in the Central Corneal Thickness by divide
and conquer technique of phacoemulsification as asse-
ssed pre-operatively and at two post-operative timings.

METHODOLOGY

This prospective, comparative study was con-
ducted in Combined Military Hospital, Multan from
June 2020 to April 2021. Consecutive sampling was used
for recruiting patients for this study. All the patients
who reported to the Eye Department for a Cataract
Surgery were invited to participate in the study. The
sample size was calculated using the WHO sample size
calculator, using values from the study by Kong-sap.
Pre-operative and post-operative central corneal thick-
ness values were used for the sample size calculation.
For a 5% level of significance with 90% power, with the
population mean of 544.2 + 45pm and an anticipated
mean of 562.5 + 42pm, a sample size of 64 was calcu-
lated.112 Patients were screened as per a predetermi-
ned selection criteria.

Inclusion Criteria: All the patients between the ages of
40 and 70 years with a senile cataract were included.

Exclusion Criteria: Individuals with any corneal
degeneration; corneal opacity; a dilated pupil size of
<7mm; diabetes mellitus; pseudoexfoliation syndrome;
traumatic cataract; glaucoma; complicated cataract or
having a history of any previous ocular surgeries were
excluded from the study.

Those who gave their informed, written consent
were included. At the pre-operative assessment app-
ointment, the cataract classification was conducted. The
ICD-10 anomaly classification system (ACS) classifies
cataract as per different criteria. On the basis of
maturity, cataracts are classified as immature, mature,

intumescent, hyper mature or morgagnian.?? For simp-
lifying data analysis, we categorized the cataract status
of our patients as immature, mature and hyper mature.

A proforma was used to record a detailed medical
history and demographic details of each patients. Pha-
coemulsification cataract surgery was the intervention
employed for all patients. Patients were placed in a su-
pine position. Using a 2.75 keratome ophthalmic knife,
traditional phacoemulsification surgery was performed
with the “divide and conquer” technique. A 2% Methyl
Cellulose Dispersive Viscoelastic was used as and when
required. Phaco parameters used were: Phaco-I: vacu-
um 70 mmHg, power 60-80% flow rate 26 ml/min and
Phaco-II: vacuum 350 mmHG, power 60-80% and flow
rate 38 ml/min.

For each patient, central corneal thickness was
measured at the following appointments: pre-operative;
three days post-operative and one-month postopera-
tive. Non contact Tono-pachymeter was used for the
measurement of central corneal thickness.

All data was entered and analyzed using SPSS-26.
Frequencies and percentages were described for categ-
orical data such as gender and cataract classification.
Mean and standard deviation was described for quan-
titative variables such as age and central corneal thick-
ness. In order to compare the mean central corneal thi-
ckness between the different cataract types at the three
time intervals (pre-operative; three-day post-operative
and one-month post-operative) repeated measures
Analysis of Variance (ANOVA) was conducted. The p-
value of <0.05 was considered to be significant.

RESULTS

A total of 89 patients were included in the study.
The mean age of the participants was 62.15 + 12.40
years. There were 49 (55.1%) male and 40 (44.9%) fe-
male patients. The gender distribution for each cataract
type has been illustrated in the Figure.
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Figure-1: Gender distribution for cataract subtypes.
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The central corneal thickness values for the diffe-
rent types of cataract for the three time intervals have
been shown in Table-I. The statistical analysis had a
p-value=0.7, suggesting that the type of cataract was not
a significant dependent variable for the variability in
central corneal thickness over the three time intervals.
In addition, the type of cataract had a partial ETA squa-
red value of 0.027 for the central corneal thickness valu-
es. This suggests that the type of cataract only explains
2.7% of the variability in the central corneal thickness
values over the three time intervals.

different types of cataracts at the three time inter-vals
were not found to be significant (p=0.7).

Moreover, the results suggested that the central
corneal thickness significantly increased from the pre-
operative stage (0.48 £ 0.04 mm) to the three-day post-
operative stage (0.51 + 0.04 mm, p<0.001). Thereafter,
the central corneal thickness reported a significant dec-
rease from the third post-operative day till the one-
month post-operative follow up appointment (0.49 +
0.04mm, p=0.01). However, the difference in central

Table-I: Mean central corneal thickness for different cataract types measured at 3 time intervals.

Parameter Reference Time Immature Type ls/fa(t:;l::rad T p-value

Central Corneal Pre-Operative 0.49 £ 0.04 0.48 £0.03 0.47 + 0.03 0.198

Thickness (mm) 3 Days 0.51 £0.05 0.50 £0.04 0.52 +0.03 0.146
1 Month 0.49 £0.05 0.49 £0.04 0.48 +0.03 0.551

The analysis was repeated for comparing central
corneal thickness at the three time intervals without
considering the type of cataract as a dependent variable
(Table-I). The mean pre-operative central corneal thick-
ness was 0.49 £ 0.04 mm. The mean post-operative
central corneal thickness values were 0.51 + 0.05 mm at
three days and 0.49 £ 0.05 mm at one-month. As shown
in Table-II, the central corneal thickness values increa-
sed significantly by 0.022 mm (p<0.00) from the pre-
operative appointment to the third day post-operative.
Thereafter, the central corneal thickness significantly
decreased from the third day post-operative to one-
month post-operative by 0.018mm (p=0.011). However,
the difference in central corneal thickness between
the pre-operative stage and one-month post-operative
(0.018 mm) was not statistically significant (p=0.75).

Table-II: Comparison of central corneal thickness values at
the 3 time intervals (repeated measures ANOVA Test).

Reference Time Comparison Time p-value
. 3 Days 0.001
Pre-Operative T Month 0.759
3 Days 1 Month 0.011
DISCUSSION

The present study set out to compare the impact
of cataract type on variation in the central corneal
thickness as assessed pre-operatively and at two post-
operative timings.

The results of our study suggest that type of
cataract is not a significant predictor of variation in the
central corneal thickness. The type of cataract only acc-
ounted for 2.7% of the variability in the central corneal
thickness between pre-operative and post-operative
stages. The central corneal thickness values between the

corneal thickness between the pre-operative appoint-
ment and the one-month post-operative appointment
was not significant (0.004 mm, p=0.75). This suggests
that although the central corneal thickness significantly
increases right after the surgery, it gradually settles
down to pre-operative levels by the one-month post-
operative stage.1?

In a study conducted by Bamdad et al, on changes
in corneal thickness and corneal endothelial cell density
after phacoemulsification cataract surgery, the mean
central corneal thickness was reported to increase by
1.8% from pre-operative values of 530.47 + 2.60 mm to
540.91 + 36.07 mm post-operatively. The significant inc-
rease in postoperative corneal thickness is strongly ass-
ociated with clinically significant endothelial cell loss.?3
In a similar study conducted by Perone et al, the mean
central corneal thickness increased by 8.39% (46.68 +
10um 2 hours after surgery and decreased to 1.8% 10 *
18 um 4 days after surgery and only left an increase of
0.1% 0.76 + 11.4 um 15 days after surgery.* The results
of both these studies are in agreement with our study
findings.

Louis ef al compared effect of central corneal
thickness in phacoemulsification surgeries performed
by experienced and inexperienced surgeons. The two-
hour post-operative change in central corneal thickness
performed by inexperienced surgeons (mean increase in
central corneal thickness = 105.8 + 81.4 pm) was found
to be significantly greater than in surgeries done by
experienced surgeons (mean increase in central corneal
thickness=66.4 + 3.7um, p=0.001). Although, the expe-
rience of the surgeon was reported to be a significant
factor in causing increase in central corneal thickness
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and edema in this study, long term follow-up results
were not reported. It would have been interesting to
compare the results of both groups after one week and
one month of the surgery.

Wali et al, compared the central corneal thickness
levels of 93 patients at four time intervals: pre-opera-
tive; post-operative first day, one week and one month.
Similar to our study, the central corneal thickness inc-
reased right after the surgery. However, the central
corneal thickness levels subsided back to pre-operative
levels (497.65 pm) after one month post-operatively (502
pm; p<0.05).15Similarly, Simova et al also compared the
central corneal thickness levels of 60 patients at four
time intervals: pre-operative, post-operative day 1, day
7 and day 30. Although the central corneal thickness
levels increased after the surgery, they subsided back to
pre-operative levels (552 pm) after 30 days post-operati-
vely (566 pm).16

In accordance with our finding, a study conduc-ted
by Ventura et al, on corneal thicknes s and endo-thelial
density before and after cataract surgery repor-ted that
central corneal thickness raised from pre-op (0.52-0.56
mm as measure by optical low coherence ref-lectometry
(OLCR)) to post-op; one day after surgery (0.52-0.72 mm
as measured by ultrasonic pachymetry) but it returned
to the pre-op values (0.5-0.56 mm measured by OLCR)
3 months after surgery.!” In fact, the corneal thickness is
reported to return to the pre-operative values within 4
weeks of cataract surgery.1215161819

Modern cataract surgery is associated with mini-
mal complications owing to the use of OVDs. OVDs
protect the corneal epithelium, in addition to releasing
oxygen free radicals thereby facilitating the surgical
procedure and reducing damage to intraocular
structures.?0

CONCLUSION

Our study did not find any association between the type
of cataract and the central corneal thickness. However, central
corneal thickness was found to significantly increase right
after the surgery. The central corneal thickness levels, how-
ever, do subside back to pre-operative level in about one
month’s time. Therefore, it is recommended that post-opera-
tive refraction should be finalized after one month of the
surgery. In addition, the post-operative treatment should be
continued for at least month after the surgery.
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