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after phacoemulsification

@ CrpssMark

Background: Currently, phacoemulsification is a very common cataract surgical procedure in
which the lens is emulsified and aspirated from the eye through a small corneal incision.

Aim: To compare early regional corneal thickness changes following phacoemulsification
done by experienced surgeons versus trainee surgeons.

Setting: A prospective cohort study was done at Ibn Al Haitham tertiary eye hospital in
Baghdad, Iraq.

Methods: The data were collected for 5 months, from 01 March 2018 until 31 July 2018. Adult
patients undergoing phacoemulsification and intraocular lens surgery were prospectively
evaluated and divided into two groups. Group 1 comprised those operated by experienced
surgeons, whilst Group 2 patients were operated by trainee surgeons. Slit lamp examination
and endothelial specular microscopy were assessed with the measurement of central corneal
thickness (CCT) and peripheral corneal thickness (PCT), using Scheimpflug imaging
(Pentacam).

Results: There was a significant statistical difference in post-operative CCT between Groups 1
and 2, being 596.72 + 50.69 ym compared to 631.54 + 67.84 um in Groups 1 and 2, respectively,
with a mean difference of 34.82 um (p = 0.000). More difference was observed in post-operative
PCT (148.38 um) as it was 734.8 + 88.55 um in the experienced group, compared to 883.18 =
128.43 um in the trainee group (p = 0.005).

Conclusion: Phacoemulsification done by trainee surgeons was associated with higher CCT
and PCT.

Keywords: phacoemulsification; cataract; central corneal thickness; peripheral corneal

thickness; cumulative dissipated energy.

Introduction

The development of phacoemulsification surgery has resulted in a trend towards improved
visual acuity with optimal safety and minimum invasiveness.'? Patient expectations have
increased in conjunction with this trend. Therefore, faster recovery of visual acuity after the
phacoemulsification has become important.* This quick visual recovery may be attributed to
several factors, including minimal inflammatory process, accurate intraocular lens calculations
in addition to corneal clarity, which depends on minimal endothelial damage/stress.*

Factors reported to cause damage to the endothelium include the amount of used ultrasound
energy, collision of lens nucleus fragments with the corneal endothelium,® air bubbles® or a
localised temperature rise,” causing endothelial cell loss. In most cases, it is a short-lived
phenomenon that presents as early and transient post-operative corneal oedema, which is a
significant factor in hindering early visual recovery.® If endothelial cell loss persists and cell
count falls below a threshold of 500 cells per square millimeter, bullous keratopathy can occur.’

Regarding peripheral cornea, endothelial damage is a relatively common minor complication
usually associated with the corneal incision (anterior or shelved incision), misdirected stream of
fluid and viscoelastics that gains entry into the space between the stroma and Descemet’s
membrane by causing Descemet’s membrane detachment.'!

Corneal swelling increases light back-scattering, which results in reduction of contrast
sensitivity and increased susceptibility to glare.!? This adverse event is of particular concern
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amongst post-operative patients because it directly
influences final post-operative corneal transparency, which
in turn can affect visual acuity.”

Surgeon experience may play a crucial role in preventing this
early post-operative corneal oedema resulting from
endothelial stress through efficient use of energy, minimal
traumatic techniques for lens material removal, shorter
operative time and shorter ultrasound time.”'* During the
learning curve, a trainee doctor is more likely to use longer
phacoemulsification time and higher average ultrasound
power and to require prolonged surgery time."” There is an
evidence that early introduction of cataract surgery training
has the potential to improve the phacoemulsification learning
curve and reduce complication rate of resident-performed
surgeries.'

To measure the extent of post-operative corneal oedema,
corneal pachymetry needs to be measured. A number of
instruments have been developed to determine corneal
thickness, including ultrasound pachymetry, optical
pachymetry, contact and noncontact specular microscope,
scanning  slit topography/pachymetry, Scheimpflug
tomography, corneal confocal microscopy, ultrasound
biomicroscopy, partial coherence interferometry and optical
coherence tomography."”

The Pentacam (Oculus GmbH, Germany) uses a rotating
Scheimpflug camera providing a three-dimensional scan of
the anterior eye segment; 25 images are captured within 2 s.
Various studies have verified its high reproducibility
and repeatability in measuring central corneal thickness
(CCT).'8" Pentacam provides repeatable and reproducible
measurements in corneas with post-surgical corneal oedema.?

Patients and methods

A prospective cohort study was done at Ibn Al Haitham
tertiary eye hospital in Baghdad/Iraq. Adult patients
included were classified in two groups. Group 1
comprised those to be operated by experienced surgeons,
whilst Group 2 were those to be operated by trainee
surgeons under training programme of Arab Board in the
third and fourth grades. All patients have undergone
cataract phacoemulsification and intraocular lens (IOL)
implantation. The data were collected for 5 months, from
01 March 2018 until 31 July 2018.

Experienced surgeons were defined as those who operated
more than 1000 cases of phacoemulsification.

Pre-operatively

¢ Ethical committee approval was obtained for this study.

e After clinical history taking, all patients were assessed
regarding visual acuity, refraction, intraocular pressure
measurement by air puff tonometer.

* DPatients were examined using slit-lamp for anterior and
posterior segment examination and for cataract density
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assessment by applying a grading system that classify
nuclear cataract into four grades (N1 to N4) according to
the degree of nuclear cloudiness with the use of a slit
beam of 0.1 mm shone at 45° to compare the opacification
of the central nuclear area to that of the anterior and
posterior shell as follows:

= NI: Nucleus clearer than anterior/posterior sections
= N2: Nucleus equal to the anterior/posterior sections
= NB3: Nucleus denser than anterior/posterior sections
= N4: Brunescent, Cataract completely opaque/brown

Three grades of cortical cataract were assessed by estimating
the area of the peripheral spokes on retroillumination.
Posterior subcapsular cataract was divided into three grades
seen on retroillumination according to the vertical height of
opacification measured in millimetres.?

Patients were sent for specular microscopy (Topcon® SP3000P,
Japan) to assess the endothelium status, and corneal
topography by Pentacam (Oculus® GmbH, Germany), using
the rotating Scheimpflug camera to obtain corneal thickness
in micrometres both centrally and peripherally at the main
incision site, which was set at the axis of 120° in addition to
observing the anterior chamber depth.

Both experienced and trainee surgeons were selected to
be right handed. All patients included were operated
using Alcon® Constellation vision system (Fort Worth,
United States).

The phaco machine measures regarding irrigation, aspiration,
vacuum and ultrasound were chosen by the operating surgeon.
Patients received either retrobulbar or topical anaesthesia.
Main incision was made using sharp keratome of 2.8 mm at
the preset axis of 120°, diluted adrenaline was injected in the
anterior chamber (AC) to dilate the pupil, then trypan blue
dye was used to stain the anterior capsule. Viscoelastic was
used to inflate the AC after clearing the dye. Continuous
curvilinear capsulorhexis was done using cystotome or rhexis
forceps, followed by creating side port incision using 1.2 mm
sharp blade at the axis of 70°. After hydrodissection =+
hydrodelineation, the cataract nucleus was emulsified
using phaco handpiece with the preferred technique the
surgeon is familiar with (stop and chop/direct chopping).
Irrigation aspiration handpiece was then used to remove the
cortical material. After filling the AC with viscoelastic, a
single piece foldable acrylic IOL was injected in the capsular
bag. Finally, excess viscoelastic was removed by irrigation
aspiration handpiece, and wounds were sealed using stromal
hydration.

Post-operatively

e Cumulative dissipated energy (CDE) was obtained from
the display of the phacoemulsification device and it
represents the overall ultrasound energy used during
operation. It's calculated by multiplying the average
energy by the total time of ultrasound, so higher levels
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indicates higher ultrasound energy is consumed during a
longer period of time.?

e Corneal topography was repeated on day 1 post-
operatively by the same device.

Exclusion criteria

¢ Diabetic patients.

e Glaucoma.

e History of trauma, uveitis, previous ocular surgery.

¢ Endothelial dystrophies.

e Pseudoexfoliation syndrome and pigment dispersion
syndrome.

¢ Endothelial cell count below 1500 pre-operatively.

¢ Contact lens wearer.

e Complication during the cataract surgery.

e Anterior chamber depth less than 2.5 mm measured by
Pentacam.

e Patients with poorly dilated pupil.

¢ Morgagnian and white cataract.

Statistical analysis

Data tabulation, input and coding was done by the use of
IBM® SPSS® (Statistical Package for the Social Sciences)
version 22.

To compare between two normally distributed variables, the
independent sample T-test and paired sample T-test were
used, whilst for any variable that did not follow a normal
distribution the Mann-Whitney U test, which is a non-
parametric test was used. Analysis of variances (ANOVA)
were used to compare between multiple numerical values,
followed by Tukey’s post hoc test to identify intergroup
differences. To find the association of nuclear cataract
grade and study groups, the Chi-square test was used.
Pearson correlation modules and controlled partial
correlation modules were done to assess the correlation
between variables. Correlation coefficients from (r) of 0.7-0.8
were considered to have high correlation, 0.5-0.69 were
considered to have moderate correlation, and values from 0.3
to 0.5 were considered to have weak correlation, and values
between 0 and 0.3 were considered to have no relationship.
P-value less than 0.05 was considered significant throughout
data analysis. Linear regression modules were done to
evaluate the linear relationship between CDE values and
post-operative CCT and peripheral corneal thickness (PCT),
according to the operating surgeons’ experience.

Ethical consideration

The authors confirm that ethical approval was obtained for
the study from the College of Medicine, University of Anbar,
Iraq.

Results

A total of 100 patients were included in this study, their mean
age was 57.21 + 9.74 years, with almost equal numbers of
males and females. The same applies to laterality, as shown
in Table 1.
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Comparing age and preoperative CCT and PCT showed
statistically insignificant differences between patients
operated by Group 1 or Group 2 surgeons, as shown in
Table 2.

Comparing preoperative endothelium specular microscopic
characteristics between the two groups showed statistically
insignificant differences, as shown in Table 3.

There was an insignificant statistical association between study
groups and grade of nuclear cataract, with close percentages of
all grades between the two groups, as shown in Table 4.

There was a significant statistical difference between
Groups 1 and 2 in post-operative CCT, with a mean
difference of 34.82 um between Groups 1 and 2 (p = 0.005).
More difference was observed in PCT of 148.38 um
(p = 0.000). The mean CDE used by trainee surgeons
was twice the mean of CDE used by experienced surgeons
(» = 0.000), as shown in Table 5.

There was a statistically significant increase in CCT and PCT
postoperatively in both Groups 1 and 2 (p = 0.000), as shown
in Table 6.

Correlation studies revealed that grades of nuclear sclerosis
were correlated with age (» = 0.56), and had positive
correlation with difference in CCT and a weaker one with
differences in PCT, but higher correlation with CDE, meaning
that a higher grade of nuclear cataract was correlated with
more increase in CCT, PCT and CDE levels. CDE had high
positive correlation with difference in CCT (r = 0.72),
moderate positive correlation with age (r = 0.51), nuclear
sclerosis (r = 0.54) and differences in PCT (r = 0.52), meaning
that higher levels of CDE was correlated with higher age,
more increase in CCT or PCT, and higher grades of nuclear
sclerosis, as shown in Table 7.

Partial correlation study after controlling for age, sex,
endothelial standard deviation of cell size (um?), coefficient
of variation of cell size (%) and density (um?) revealed that
eyes operated in Group 2 were correlated with higher
differences in CCT, PCT and CDE, r = 0.50, 0.60 and 0.63,
respectively, and that CDE was correlated with higher
CCT (r=0.63) and PCT (r = 0.46), as shown in Table 8.

Detailed comparisons using univariate ANOVA and post
hoc tests showed that CDE used was significantly higher in

TABLE 1: Basic characteristics of study population.

Variable Mean Number SD %
Age 57.21 - 9.74

Male - 49 - 49.0
Female - 51 - 51.0
Right eyes - 48 - 48.0
Left eyes - 52 - 52.0
Total - 100 - 100.0

SD, standard deviation.
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TABLE 2: Comparison between experienced and trainee surgeons according to age, preoperative central and peripheral corneal thickness.

Variable Group 1 Group 2 Difference T D
Mean SD Mean SD (Mean)
Age 56.02 8.45 58.4 10.83 2.38 1.224 0.224
Pre-op CCT 556.7 38.14 551.88 42.23 4.82 0.599 0.551
Pre-op PCT 670.4 49.24 689.02 55.92 18.62 1.767 0.080
Independent sample T-test, degree of freedom = 98.
SD, standard deviation; CCT, central corneal thickness; PCT, peripheral corneal thickness.
TABLE 3: Comparison between experienced and trainee surgeons according to preoperative endothelium specular characteristics.
Variable Group 1 Group 2 Difference T )4
Mean SD Mean SD (Mean)
Density/um? 2475.29 335.28 2509.82 319.92 34.53 0.527 0.599
Standard deviation of cell size um? (SD) 139.31 16.68 141.14 21.82 1.82 0.471 0.639
Coefficient of variation % (CV) 33.62 5.26 35.32 5.10 1.70 1.641 0.104
Independent sample T-test, degree of freedom = 98.
TABLE 4: The association between study groups and nuclear cataract grading.
Nuclear grading Group 1 Group 2 Total X? )4
Number % Number %
1 5 45.5 6 54.5 11
2 9 60.0 6 40.0 15
3 25 46.3 29 53.7 54 1,946 0584
4 10 62.5 6 375 16
Total 49 51.0 47 49.0 96

X? (chi square test), degree of freedom = 3.

TABLE 5: Comparison between Group 1 and Group 2 surgeons according to post-operative central corneal thickness, and post-operative peripheral corneal thickness and

cumulative dissipated energy.

Variable Group 1 Group 2 Difference T )4
Mean SD Mean SD (Mean)

Post-op CCT 596.72 50.69 631.54 67.84 34.82 2.907 0.005

Post-op PCT 734.8 88.55 883.18 128.43 148.38 6.725 0.000

CDEf 15.52 10.72 32.09 19.13 16.56 Il 0.000

Independent sample T-test, degree of freedom = 98.

CCT, central corneal thickness; PCT, peripheral corneal thickness; SD, standard deviation; CDE, cumulative dissipated energy.

T, Mann-Whitney U test.

TABLE 6: Comparison of preoperative with post-operative central and peripheral corneal thickness between Group 1 (number = 50) and Group 2 (number = 50).

Variable Pre-operative Post-operative Difference T V4
Mean SD Mean SD (Mean)

Group 1

CCT 556.7 38.14 596.72 50.69 40.02 9.883 0.000
PCT 670.4 49.24 734.8 88.55 64.4 6.823 0.000
Group 2

CcCT 551.88 42.23 631.54 67.84 79.66 10.364 0.000
PCT 689.02 55.92 883.18 128.43 194.16 10.941 0.000

Paired sample T-test, Degree of freedom = 49 (for each group).

CCT, central corneal thickness; PCT, peripheral corneal thickness; SD, standard deviation; CDE, cumulative dissipated energy.

nuclear cataract graded as N4 compared to all lower grades
(p = 0.000). Differences in CCT was significantly higher in N4
compared to N1 and N2 (p = 0.001), whilst no differences
were statistically significant in PCT according to nuclear
sclerosis grades (p = 0.092) mentioned, and further details
were shown in Table 9.

Linear regression module in Table 9 showed that CCT
changes were significantly linearly related to CDE in cases
done by Group 1 surgeons, and that each increase in CDE by
5 units was associated with approximately 20.21 um increase
in CCT, with a 95% confidence interval of 12.00-28.42, and
that the increase in CDE by 5 units in Group 2 was associated

http://www.avehjournal.org . Open Access

with approximately 34.7 um increase in CCT, with a 95%
confidence interval of 13.0-56.3 as shown in Table 10 and
illustrated in Figure 1.

Peripheral corneal thickness changes were significantly
linearly related to CDE in both groups, and that in cases
operated in Group 1, each increase in CDE by 5 units was
associated with approximately 40.4 um increase in PCT, with
a 95% confidence interval of 10.9-69.9, whilst in cases
operated in Group 2, each increase of CDE by 5 units was
associated with approximately 132 ym increase in PCT with
a 95% confidence interval of 90.0-174.9, as shown in Table 11
and illustrated in Figure 2.
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TABLE 7: Correlations between age, sex, type of cataract, pre- and post-operative
differencesin central and peripheral corneal thickness and cumulative dissipated
energy in both study groups.
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Variables Age Sexq| Nuclear Difference  Difference
sclerosis in CCT in PCT
Age = = = = =
Sexq 0.002 - - - -
Nuclear sclerosis 0.560%** -0.12 = = =
Difference in CCT 0.432%*  -0.084 0.393%* - -
Difference in PCT 0.228* -0.123 0.223* 0.527** =
CDE 0.510%* -0.119 0.539%** 0.716%** 0.518**

CCT, central corneal thickness; PCT, peripheral corneal thickness; CDE, cumulative dissipated
energy.

* p<0.05.

** p<0.001.

9|, Pearson correlation: Spearman correlation was used for sex only.

TABLE 8: Partial correlation model between surgeon type with pre- and post-
operative differences in central and peripheral corneal thickness and cumulative
dissipated energy, controlling for age, sex, nuclear sclerosis density and
endothelium specular findings.

Variables Surgeon (Trainee)  Difference in CCT Difference in PCT
Difference in CCT 0.500%* - -
Difference in PCT 0.601%** 0.458** -

CDE 0.627%* 0.632%** 0.464%*

CCT, central corneal thickness; PCT, peripheral corneal thickness; CDE, cumulative dissipated
energy.
**, Pearson correlation: p < 0.001.

TABLE 9: Comparison between cumulative dissipated energy, pre- and post-
operative differences in central and peripheral corneal thickness amongst
grades of nuclear cataract.

Variables Mean SD F )
CDE
N1 5,39 n%n3.nd 5.783
N2 16.98 "4 13.85
12.619 0.000
N3 26.78 ntn3nd 15.69
N4 38.45 nt.nzn3 16.30
Difference in CCT
N1 21.36 " 23.09
N2 50.2 ™ 61.59
5.778 0.001
N3 64.05™ 41.11
N4 91.5 nt.n2 47.94
Difference in PCT
N1 84.54 101.47
N2 124.0 147.45
2.213 0.092
N3 125.98 108.08
N4 195.93 132.47

N1=11, N2 =15, N3 =54, N4 = 16 and Total = 96.
n1, n2, n3 and n4: significant Tukey’s post hoc test with N1, N2, N3 and N4, respectively.

ANOVA, analysis of variances; N, nuclear cataract; CCT, central corneal thickness; PCT,
peripheral corneal thickness; SD, standard deviation; CDE, cumulative dissipated energy.

Discussion

In the current study, the mean age of patients was 57.21 +
9.74 years, with very close male to female, and right to left
eyes ratios, which decrease bias in this study. Other related
studies showed a higher mean age — as Briszi et al.” study,
which was done in a tertiary centre in Germany in order
to review the risk factors and complications of the first
100 operations done by resident doctors with a mean age
of 71.4 + 10.9, and also Lhuillier et al.? study, done in France,
which included 110 patients operated by seniors, and 50
cases operated by junior doctors, and their mean age was
71.5 + 9.1 years. InIraq, a study done in Mosul city by Rajab
et al* included 2440 patients who underwent cataract

http://www.avehjournal.org . Open Access

TABLE 10: Linear regression prediction of central corneal thickness increase
according to cumulative dissipated energy used during phaco.

Variables Group 1

20.21(12.00-28.42)

Group 2
34.7 (13.0-56.3)

CCT increase for 5 units increase
in CDE (Value, 95% Cl)

P 0.000 0.000

Regression equation 10.80 + 1.882 CDE 26.1 +1.704 CDE

Group 1, R? = 49.73%; Group 2, R? = 37.36%.
CCT, central corneal thickness; CDE, cumulative dissipated energy; Cl, confidence interval.

= - = =
- ] L
60 - - - et
.
50 7
40
a -
o
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20 +
]
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0 T T T T T 1
0 50 100 150 200 250
CCT

CDE, cumulative dissipated energy; CCT, central corneal thickness.

FIGURE 1: Fitted line plot between cumulative dissipated energy and difference
in central corneal thickness post-operatively.

TABLE 11: Linear regression prediction of peripheral corneal thickness increase
according to cumulative dissipated energy used during phaco.

Variables Group 1

40.4 (10.9-69.9)

Group 2
132.0 (90.0-174.9)

PCT increase for 5 units increase
in CDE (Value, 95% Cl)

)2 0.000 0.000

Regression equation 29.0 +2.279 CDE 121.0 +2.279 CDE

Group 1, R? = 49.98%; Group 2, R? = 38.50%.

CCT, central corneal thickness; PCT, peripheral corneal thickness; CDE, cumulative dissipated
energy; Cl, confidence interval.

[ ]
60 —

50 +

40

CDE

30 H

20 +

10

0 100 200 300 400 500
PCT

CDE, cumulative dissipated energy; PCT, peripheral corneal thickness.

FIGURE 2: Fitted line plot between cumulative dissipated energy and difference
in peripheral corneal thickness post-operatively.

surgery, and it was similar to the current study; they reported
lower age than the previously mentioned studies, which
could be attributed to the higher UVA light levels in Iraq
compared to global values® which accelerate ageing of
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crystalline lens.?® Pre-operatively, there were no significant
differences in demographics, CCT, PCT and endothelial
specular microscopy findings between the two groups.

In the current study, there was a significantly higher post-
operative CCT in Group 2 compared to Group 1 with a
difference of 34.82 yum + 2.907 um. These results were similar
to the results of Lhuillier et al.,’ as they reported an increase
in CCT in junior group by 35.9 um more than senior group.
Also in the current study, there was a significant increment in
CCT post-operatively in both Group 1 and Group 2, by
40.02 um and 79.66 um, respectively. These results were
slightly lower than the results reported by Lhuillier et al.,’ as
they reported 105.8 um increase in CCT in junior surgeons
group compared to 66.4 um increase in CCT in senior
group. Aribada et al.¥ had reported that corneal thickness
increases acutely at the first post-operative day, then decline
progressively reaching close to the preoperative reading at
the eighth week post-operatively, and even the contralateral
eye have a mild increase in thickness, which indicated
that there are more factors, rather than just endothelial
cell loss, that were responsible for thickness increment,
although endothelial cell loss is a recognised sequelae of
phacoemulsification.'>*32%

In the current study, measurement of PCT was done at the
site of main incision, and surgeon experience had highest
correlation with difference in PCT than with difference in
CCT; to the best of our knowledge, there was no previous
published literature about the difference of PCT between
experienced and trainee surgeons, and paucity of studies
regarding effect of cataract surgeries on PCT. Lundberg
et al.* in Sweden had reported that PCT increase after
phacoemulsification was related to peripheral corneal
oedema, and also they reported a moderate correlation
between peripheral and central corneal cell losses.
Excessive manipulations and movements of phaco tip
might increase the thickness and cell loss of the peri-
incisional corneal area. Other factors may include turbulent
currents of the irrigation fluid, local wound burn,
Descemet’s membrane detachment, excessive wound
stromal hydration and cavitation bubbles that are not
related to the incision site only.*!

In the current study, increasing nuclear sclerosis grade was
correlated with higher CDE, older age, higher CCT and PCT
changes, and this was in agreement with Ojha® in India,
who enrolled 50 eyes, and studied the effect of nuclear
density according to Lens Opacities Classification System III
(LOCS III) grading system,* and found that effective phaco
time increases with increasing nuclear density, and higher
grades were associated with older age. Laudanska-
Olszewska et al.** in Poland reported that nuclear density
was associated with higher energy and phaco time, but was
not significantly associated with CCT increment or
endothelial cell loss.
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In the current study, CDE was strongly correlated with
differences in CCT and moderately correlated with differences
in PCT, and this was in agreement with the results of Belyea et
al.® and Taravella et al.,** who showed that ultrasound power
and phaco time decrease with improving surgeon’s experience,
also Lhuillier et al.” who showed that surgery time decreased
with better surgeon experience, resulting in a lower ultrasound
time, and so lower post-operative corneal oedema.

The corneal endothelium dysfunction, stress and cell death
impairing its pumping action following phacoemulsification
could be attributed to the release of free radicals in anterior
chamber generated by ultrasound power,” and to other
factors related to the procedure itself rather than ultrasound,
which might include local anterior chamber inflammation
that occurs to a degree after uncomplicated cataract surgery,
whilst mechanical trauma and heat are mainly responsible
for decreased endothelial density,® and endothelial cells
respond by cellular enlargement and to a lower extent by
migration in the early period of recovery from cataract
surgery,” and normally without replication.*

Phacoemulsification is a surgical procedure that requires a
high degree of precision and skill with a learning curve
that is crafted by repetition. Vedana et al.* had reported
that a minimum of 30 extracapsular cataract extraction
operations should be done by a resident ophthalmologist
prior to start phacoemulsification, and that a minimum of
38 phacoemulsification were needed by residents to reach
competency.

Limitations and drawbacks of the study were related to the
fact that these surgeries were operated by more than one
experienced surgeon, using more than one technique of
phacoemulsification and by more than one trainee surgeon in
two levels of training. Also cataract grading system used in
this study was subjective one, with the possibility of being
non-reproducible.

Conclusion

* Phacoemulsification operations done by trainee surgeons
were associated with higher CCT, PCT and more CDE
was used.

* Regardless of surgeons’ experience, a higher grade of
nuclear cataract was correlated with higher age, more
increase in CCT, PCT and CDE levels, and the latter was
also correlated with higher age, more increase in CCT
or PCT.

Recommendation

Following a predefined curriculum regarding surgical
training of residents, including the sooner introduction of
cataract surgery to their training programme in conjunction
with attending lectures and wet labs is expected to fasten
their acquisition of skills and reducing complication rates.
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