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ABSTRACT
Purpose: To determine changes in central corneal thickness after phacoemulsification at first post-operative day,
one week and one month.
Study Design: Descriptive Observational study.
Place and Duration of Study: Sindh Institute of Ophthalmology and Visual Sciences, Hyderabad. From June
2018 to March 2019.
Material and Methods: Ninety-two patients with ages between 35 and 72 years presenting with senile and presenile cataract were selected by non-probability convenience sampling. Patients with previous ocular surgery,
ocular trauma, Glaucoma, Uveitis, Contact lens wear and long-term use of ocular medication were excluded. The
patients were subdivided into three groups depending on variability in their corneal thickness. Patients with
preoperative central corneal thickness (CCT) from 480 to 529 µm were placed in group 1 (Thin), group 2 included
patients with CCT ranging between 530 and 569 µm (Moderate), patients with CCT from 570-640 µm were placed
in group 3 (Thick). Preoperative CCT was measured before extraction of cataract with phacoemulsification and
then repeated on first post-operative day and then at one week and one month.
Results: Preoperative mean central corneal thickness increased by 10.2% on first post-operative day. It reduced
th
to 3.1% on seventh post-operative day. It further reduced to 0.7% on 30 post-operative day. Central corneal
th
thickness reduced to mean value of 548.8 µm on 30 post-operative day, which was statistically non-significant as
compared with preoperative mean value (544.96 µm).
Conclusion: There was no statistically significant change in CCT one month after phacoemulsification when
compared with the pre-operative CCT.
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INTRODUCTION
Corneal endothelium consists of a monolayer of
polygonal cells. Endothelial cells maintain this tissue
in a dehydrated state by their pumping activity,
thereby assuring its transparency1. This is an active
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process, which is controlled by Na+/K+-ATPase2.
Numerical density of 400–500 cells/mm2 is required to
sustain the pumping activity of the endothelium.
Dysfunction of endothelial cells results in water
accumulation in the cornea causing increased
thickness of cornea3.
Thickness of the cornea is an important parameter
to see the endothelial cell function4. Positive
correlation exists between endothelial cell function
and Central corneal thickness (CCT)5. Central corneal
thickness can be measured by ultrasonic pachymeter6.
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Ultrasonic pachymeters allow surgeons to measure the
thickness of the cornea in patients suffering from
glaucoma, hypertension or those who are considered
for refractive surgery without causing damage to this
sensitive organ. Measurements of CCT are useful to
evaluate corneal hydration and the corneal endothelial
cells function7. When functioning normally, the
endothelial pump balances the leak rate to maintain the
corneal stromal water content at 78% and the CCT at
~540 µm that is considered as the normal CCT8.
Phacoemulsification is one of the most widely
used surgical procedures for removal of cataract9,10.
The corneal endothelium is known to undergo damage
during phacoemulsification due to incision, use of
ultrasonic energy, irrigation solutions, visco-elastics,
etc11. Precise measurements of corneal thickness may
therefore serve as a parameter for assessing overall
endothelial function. A healthy cornea is able to
compensate rapidly for transient increases in CCT
after cataract surgery12,13.

patients. On first postoperative day, patients were
prescribed topical antibiotics and steroids. Any patient
with striate keratopathy was excluded from the study.
All the patients were examined on 7th day and after
one month of surgery and CCT were measured.

RESULTS
In this study, 92 participants were included, the Male:
Female ratio was 5:4. Age of patients ranged from 35
to 72 years (mean age 53.3 years ± 12.0). Fig. 1 shows
the mean CCT of first sub-group with CCT ranged
between 450 and 529 µm, which increased to a level
of 558.4 µm from baseline of 497.65 µm on first postoperative day, which then reduced to 526.75 µm on
seventh post-operative day. On 30th day, the mean
CCT reduced to 502 µm.
Second sub-group had a CCT ranging from 530 to

In the following study, we present our results of
measurement
of
CCT
before
and
after
phacoemulsification to evaluate the recovery of
endothelial cell function at one month after surgery.

MATERIAL AND METHODS
In this observational study, participants were recruited
from outpatient department of Sindh institute of
Ophthalmology and Visual Sciences, Pakistan.
Consent was taken from participants. All the
participants were divided into 3 sub-groups based
upon normal variability in their corneal thickness.
Group 1 included patient who had preoperative corneal
thickness from 480 to 529 µm, Group 2 covered
patients whose preoperative corneal thickness ranged
from 530 to 569 µm. Group 3 patients had corneal
thickness ranging from 570 to 640 µm. This division
into sub groups decreased the chances of error when
comparing thin corneal behavior with thick corneas14.

Fig. 1: Correlation of CCT in Sub-Group1 (Thin CCT; 450 –
529 µm), before and after Phacoemulsification.

All patients aged between 35 and 72 years,
presenting with pre-senile and senile cataract were
included and all the patients with diabetes, previous
ocular surgery, ocular trauma, Glaucoma, Uveitis,
Contact lens wear and long-term use of ocular
medication were excluded from the study.
After acquiring CCT by means of ultrasonic
pachymeter (Pacline Optikon, Italy), patients were
scheduled for phacoemulsification with intra ocular
lens implant. Experienced surgeons operated all
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Fig. 2: Correlation of CCT in Sub-Group 2 (Normal CCT; 530 –
569 µm), before and after Phacoemulsification.
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569 µm, as shown in Fig. 2 the mean CCT increased to
a level of 604.7 µm from baseline of 543.35 µm on
first post-operative day, reduced to 567.17 µm on
seventh post-operative day and on 30th day, the mean
CCT of second sub-group reduced to 547 µm.
In 3rdsubgroup CCT ranged from 570–650 µm,
there was increase in average CCT of 635.16 µm from
baseline mean of 593.9 µm on first post-operative day.
It reduced to mean of 603.5 µm on 7th day and then to
597.5 µm at one month (Fig. 3).

Fig. 3: Correlation of CCT in Group-3 (Thick CCT; 570 – 640 µm),
before and after Phacoemulsification

In all sub groups, there was a mean increase in CCT
to 599.42 µm (10.2% increase) on 1st day postoperatively, 565.8 µm (3.1%) on 7th day, and 548.3 µm
(0.7%) on 30th day.

pumping fluid out of the corneal stroma. After
phacoemulsification, endothelial cell function may
alter due to inflammation or surgical trauma. This
leads to increase in corneal thickness, which can be
measured by Pachymetry. Repeated Pachymetry over a
period after phacoemulsification can give us indirect
information about endothelium cell function.
Corneal endothelium is exposed to different insults
during cataract surgery, which even if mild can cause
transient alterations in endothelial cell function. This
leads to increase in CCT. Surgical instruments, viscoelastics, and solutions used for irrigation and
aspiration can induce changes in endothelium by direct
trauma or by inflammatory process15,16. Decreased
pumping action of endothelium to maintain corneal
deturgesence leads to increased corneal thickness4,17.
This change can easily be quantified by the use of
pachymeter to measure corneal thickness18. Corneal
endothelium slowly recovers from the insult and
pumps the fluid out of the cornea. Over a time-period,
the cornea regains its normal thickness. The duration
of recovery may vary from patient to patient
depending on general health, corneal endothelial cell
count, surgical trauma and inflammatory response19,20.
In our study, CCT was measured over a period of one
month postoperatively to allow enough time for
recovery. Results in all the groups showed that
preoperatively healthy corneas were able to recover
smoothly to approximately the same thickness as it
was preoperatively.
Changes in the endothelial function depicted by
Pachymetry to measure CCT is also discussed by OT
Aribaba et al21. They showed an increase in mean CCT

Fig. 4: Mean CCT of all participants at different time intervals.

DISCUSSION
Corneal endothelium maintains deturgescence by
69

Fig. 5: Comparison of Central Corneal thickness (CCT) in 3 subgroups before and after Corneal Surgery.
CCT; Central Corneal Thickness, Thin; sub-group with CCT
450 – 529 µm, Normal; sub-group with CCT 530 – 569 µm,
Thick; sub-group with CCT 570 – 640 µm.
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from 520.6 ± 20.3 μm to 597.9 ± 30.4 μm, 24 hours
after cataract surgery followed by relative reduction in
the mean CCT to 555.2 ± 24.7 μm and 525.1 ±
19.7 μm at 2 weeks and 12 weeks, respectively.
Another study showed that there was no
statistically significant difference in CCT after small
incision cataract surgery and phacoemulsification22.
Similarly, Ganekal S, Nagarajappa A. have shown
results consistent with our study23.
In the immediate post-operative period in cataract
surgery, central corneal thickness increases but this
change is reversible. These changes come to base line
after some time. However, the transient increase in
central corneal thickness may give falsely high intra
ocular pressures. Hence, if spikes in intra ocular
pressure are noticed in the early post-operative period,
it should not be treated until central corneal thickness
is also taken into account.
Limitations to our study are shorter study time,
and lack of information about endothelial cell count
measured by specular microscopy. On the other hand,
in this study we used ultrasound Pachymetry, which is
shown to have more variable results as compared to
optical Pachymetry.

CONCLUSION
Corneal thickness increases transiently after
phacoemulsification due to surgical trauma and
inflammation. Corneal endothelium recovers its
normal function and corneal thickness reduces to preoperative level over one month.
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