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Comparison of final visual acuity: cataract
surgery with intraoperative complications
versus non intraoperative complications

Comparacdo de acuidade visual final: cirurgias de catarata
com intercorréncias versus sem intercorréncias
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Emiliano da Silva?

ABSTRACT

Objective: Compare visual acuity (VA) of patients after cataract surgery with and without intraoperative complications regarding
possible factors that contributed to the outcome on postoperative follow-up. Methods: Longitudinal, retrospective study that evaluated
179 medical records of patients who underwent cataract surgery under the technique Phacoemulsification (PHACO) in the Suel
Abujamra Institute from february to july 2013. Patients were divided into two groups concerning presence or absence of intraoperative
complications. Data were analyzed using t-test methods for two samples or (ANOVA) Analysis of Variance. Exclusion criteria were:
patients with previous ocular surgery, retinopathy related to diabetes, either proliferative or severe non proliferative, other retinopathies,
optic disc cup equal to or greater than 0,7x0,7, use of more than two ocular hypotensive medications, only one eye, cataract due to uveitis,
trauma or congenital. Results: 37 (20.7%) patients had intraoperative complications and 142 (79.3%) had not. Average age of patients
was 70.33 years. There were 49.7% surgeries of the right eye and 50.3% of the left eye. There were 29.05% diabetic patients, of which
29.73% had intraoperative complications and 28.87% had not. From the 179 patients, 77.65% reached a final VA of 20/40 or better,
considering that patients with intraoperative complications reached a VA of about 59.46% and patients without intraoperative
complications of about 82.40%. The main complication was posterior capsular tear. Conclusion: After entire evaluation, we realized that
factors that influenced lower final VA, with statistical significance, were intraoperative complications and patient age.
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Resumo

Objetivo: Comparar a acuidade visual (AV) final dos pacientes submetidos a cirurgia de catarata com e sem complicagoes intraoperatorias
e possiveis fatores que contribuiram para o resultado ao final do pos-operatorio. Métodos: Andlise dos prontudrios de 179 pacientes,
retrospectivo, longitudinal, operados de fevereiro a julho de 2013 no Instituto Dr. Suel Abujamra, pela técnica de facoemulsificacao (FACO),
divididos em dois grupos: com e sem complicagbes intraoperatorias. Os dados obtidos foram analisados pelos métodos teste-t para duas
amostras ou Andlise de Varidncia (ANOVA). Os critérios de exclusdo foram pacientes com cirurgia ocular prévia, retinopatia diabética
proliferativa ou ndo proliferativa grave, outras retinopatias, escavagdo do disco optico igual ou maior que 0,7x0,7 ou uso de mais de dois
hipotensores oculares, olho tinico, catarata secunddria a uveite, traumdtica ou congénita. Resultados: Dos 179 pacientes, 37 (20,7%)
tiveram complicacoes intraoperatorias e 142 (79,3%) ndo tiveram complicagbes intraoperatorias. A média da idade dos pacientes
foi de 70,33 anos. O olho direito foi o operado em 49,7% dos casos, e o olho esquerdo em 50,3%. O diabetes mellitus estava presente
em 29,05% dos casos, sendo 29,73% de pacientes com complicagdo e 28,87 % sem complicagées. Do total, 77,65 % atingiram uma AV final
20/40 ou melhor, sendo que nos pacientes com complica¢do a média para esta AV foi de 59,46 % e no grupo sem complicagoes foi de 82,40%.
A principal complicagdo foi ruptura de capsula posterior. Conclusd@o: Apos toda a andlise, verificamos que os fatores que implicaram com
significdncia estatistica em menor AV final foram as complicagées intraoperatorias e a idade dos pacientes.
Descritores: Cristalino; Catarata; Extracdo de catarata; Procedimentos cirtirgicos oftalmolégicos; Facoemulsificacdo; Acuidade visual
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INTRODUCTION

ataracts are the leading cause of reversible blindness in

the developing countries. WHO estimated in 2010 that

there are almost 18 million people bilaterally blind from
cataract in the world, representing almost half of the causes
of blindness due to eye diseases. The blindness ratio due to
cataract in relation to all other eye diseases ranges from 5%
in Western Europe, North America and in the more developed
countries in the Western Pacific region, to 50% or more in
poorer regionsV It may be from senile, congenital, traumatic
or secondary etiology.

The gradual increase of life expectancy in our country
caused a subsequent increase in the prevalence of this disease
in the last decades.! Despite popular belief, the majority of
the population believes that cataract surgery is a definitive
treatment to restore the vision®%, thus allowing an
improvement in the quality of life and reintegration into the
labor market®.

Cataract extraction is the most commonly performed
surgery in the USA, with 1.7 million surgeries perfomed
annually, and phacoemulsification (FACO) is the chosen
technique®. Studies carried out worldwide in the past 20 years
have shown that the phacoemulsification is a safe and effective
procedure to treat patients with mild to advanced cataracts(®?.

A complication feared during the cataract surgery is the
loss of barrier between the anterior segment and the vitreous,
which may be due to the posterior capsule rupture (PCR) or
zonular detachment®. However, other intraoperative
complications can be added, such as vitreous prolapse, vitreous
loss and core in the vitreous, which remain significant adverse
events in the cataract surgery”, decreasing the likelihood of
achieving good postoperative final visual acuity®?.

Posterior capsule rupture is the most common intra-
operative complication during the ophthalmologist learning
phase @, despite being potentially serious in the cataract
surgery, and may be associated to vitreous loss, poor visual
acuity, retinal detachment, endophthalmitis, among others.
In the literature limited to studies with over 1,000 surgeries,
they show a PCR rate of 1.9% to 5.2% and vitreous loss
between 1.1% and 5.0%®. Other risk factors for
intraoperative complications described in other studies include
advanced age® and previous ocular pathology 7.

Thus, the present study aimed to compare the final visu-
al acuity of patients undergoing cataract surgery by the
phacoemulsification technique separating them into two
groups: those with and without intraoperative complications,
assessing possible factors that influence the final visual acuity
at the end of the postoperative period.

METHODS

A study was conducted in the Medical Residency Service
in Ophthalmology at Institute Suel Abujamra, retrospective,
longitudinal, by the analysis of medical records of 179 patients
undergoing cataract surgery by the second and third year
residents between the months of February and July 2013 by
means of the phacoemulsification technique. The patients were
divided into 2 groups, the first group of patients with
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intraoperative complications and the second one without
intraoperative complications. The primary assessment was
the development of visual acuity, and the presence or absence
of intraoperative complications. Other variables analyzed
were age, the presence of diabetes mellitus, the year of
medical residency and the type of apparatus used for the
procedure (Legacy®- Surgical Series 20000 Legacy-STTL;
Alcon Laboratories, California - USA, Universal®- Alcon —
Universal II; Alcon Laboratories, California - USA and
Vizual®- Vizual - American Optisurgical Inc; Lake Forest,
California — USA). It should be noted that the resident was
supervised by an experienced surgeon (preceptor), present
in the operating room and always available for any king of
complications. In case of intraoperative complications, the
preceptor would take the surgery over and deal with the
complication the best possible way.

As inclusion criteria for the study patients were
accepted with cataract and presenting preoperative visual
acuity worse than 20/60. As exclusion criteria, the patients
excluded from the study were the ones with previous
intraocular surgery, severe proliferative or non-proliferative
diabetic retinopathy, severe hypertensive retinopathy, other
retinopathies, excavation of the optical disc bigger than or
equal to 0.7 x 0.7 or the use of 2 or more ocular hypotensive,
single eye, cataract secondary to uveitis, traumatic or
congenital. The patients with postoperative complications
such as cases of resuture and corneal edema were also
excluded from the study.

The measures of visual acuity were made according to
the Snellen scale, with values of 20/20 to 20/400 and including
the patient counting fingers (CF), perception of hand motion
(HM) and light perception (LP).

We classified the measures on a number scale, and we
considered how the development in how many lines in the
Snellen scale the individual had changed, for example:

e [f before surgery the visual acuity was 20/100 and after
surgery was 20/80 there was 1 point in improvement
(Evolution = +1).

e If before surgery the visual acuity was 20/100 and after
surgery was 20/20 there were 8 points in improvement
(Evolution = +8).

e If before surgery the visual acuity was 20/60 and after
surgery was 20/200 there were 6 points in worsening
(Evolution = -6).

The analysis mainly used the t test for two samples or
ANOVA - Analysis of Variance, to compare the means of
developments (for these tests we checked the statistical
hypotheses for safe use and they were met). The test for two
proportions was used to compare the percentages.

REesuLTs

From the 179 patients analyzed in the period, 37 had
intraoperative complications (20.7%) and 142 did not have
intraoperative complications (79.3%), as shown in Graph 1.
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The mean age of the patients was 70.33 years. The right eye
was operated in 49.7% of the cases, and the left eye in 50.3% of
them. Diabetes mellitus was present in 29.05% of the cases, and
29.73% of the patients presented some complication and 28.87%
of the patients did not present any complication. From the total
of patients, 77.65% achieved a final visual acuity of 20/40 or better,
and the mean for this visual acuity was 59.46% in patients
presenting complication and 82.40% of the patients in the group
with no complication. The main complication was posterior
capsule rupture. Patients were followed for an average period of
61 days and 66 days in the group with complications and 57 days
in the group without complications.

Table 1 and Graph 2 show the visual acuity of the patients.

Table 1

General distribution of pre and post operative visual acuity

Postoperative visual acuity

2 2 2 2 2 2
0 0 0 0 o o0 2 2 2 2 2 2 2 2
Preoperative / / / / /I 0 0 0 0 0 0 0 0
visual P 4 2 11 11 / / /I / / / /
acuity P M C o0 0O 6 3 2 o0 8 6 5 4 3 3 2 2 |Toul
L M D 0 0 0 0 0 0 0 o 0 0 3 0 5 0
HP 1 1 2
LM 1 1 2 4
CF 1 1 1 1 1 4 4 3 16
20/400 2 5 2 3 4 5 7 1 29
20/200 1 1 1 2 1 1 3 4 6 19 11 8 58
20/160 12 3
20/130 1 1
20/120 1 2 1 4
20/100 1 5 4 2 6 8 7 7 40
20/80 1 1 2 6 5 1 16
20/60 1 2 2 1 6
20/50 0
20/40 0
20/33 0
20/30 0
20/25 0
20/20 0
Total 2 0 1 3 0 1 0 9 6 9 10 11 22 47 36 22 179
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Graph 2

General distribution of pre and post operative visual acuity
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Note that the great majority of patients showed improvement. This is best seen in Graphs 3 and 4 which show the development
of each patient and also the general mean development.

Graph 3

Individual development of patients
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Comparing the visual acuity among patients presenting and not presenting intraoperative complication we realized that the
mean developments were different, with a significant difference between the mean development in both groups (Graph 5). In graph
6 we have the distribution of visual acuity development for patients with and without complication. Note that the patients presenting
complication have a higher variability of outcomes.

Graph 5

Mean development of patients - Complication x no complication
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Graph 6

Percentage distribution of development scores - Complication x no complication
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The assessment of patients in the Diabetes Mellitus group shows that the development of visual acuity in patients with diabetes
and without diabetes was very similar, with the diabetes group having a slightly higher mean development, but there is no significant
difference between mean developments. (Graphs 7 and 8).

Graph 7
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Graph 8

Mean development of patients - Diabetes
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Considering the group of second and third year residents, it is noted that the devlopment of visual acuity in both groups (group
R2 and group R3) was very similar, with no significant difference between mean developments (Chart 9).

Graph 9

Percentage distribution of evolution scores - Resident
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The analysis of visual acuity development separated by the type of apparatus used for the procedure (Legacy®, Universal®
and Vizual®) shows that the mean development with the three apparatuss was very similar, with Legacy® showing a slightly higher
mean development and no patient worsening the visual acuity. All worsening occurred in Vizual® (Chart 10). The statistical tests let

us conclude that there was no significant difference between the variability and the mean development of the groups.
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Graph 10

Percentage distribution of evolution scores - Apparatus
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Age is a factor of a continuous variable. The table shows a tendency of decreased visual acuity as the age increases. Graph 11
presents the dispersion between the two measures, and a certain decrease in the development is noticed as the age increases, but
there is also a great dispersion in the results.

Graph 11

Graph of dispersion between age and development of visual acuity
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All the results above were presented by indivudual analysis of the factors in comparison with visual acuity.

From now on we present a comparative analysis of the factors and the visual acuity.

Diabetes mellitus as a cause of poor development in the comparison between the groups was low, i.e., the difference in
development between having or not diabetes is about the same in both groups of complication. We note that the lines are almost
parallel in chart 12 indicating statistical irrelevance.
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Graph 12
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When comparing the scores between the years of each resident, the means were similar when there were no complications, but
there was a difference when there were complications with the third-year residents (R3), with a lower mean development than the
second-year residents ( R2) (Chart 13).

Graph 13
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Regarding the interaction between the groups and the apparatus used, we noted that the group of the apparatus Legacy®
presented complication and alowe mean development than the others. The most important information for our analysis is the
descriptive level of the interaction Complication x Apparatus®, which was 0.397 indicating no significant interaction, i.e., the difference
between visual acuity developments in the three apparatus can be considered the same in both groups (Table 2).

Table 2

ANOVA for the develoment of complication and apparatus scores

Source Degree of freedon Sum of squares Mean squares F-statistics Descriptive level
Complication 1 102.89 102.89 8.18 0.005
Apparatus 2 33.41 16.70 1.33 0.268
Complication x
Apparatus 2 23.40 11.70 0.93 0.397
Residue 173 2.176.64 12.58
Total 178 2.402.18

Regarding the factor age, in order to check if the relationship between the groups was different we made a Regression Analysis,
and we obtained the results shown in table 3 in which we conclude that the Complication does not significantly affect the relationship
between Development and Age (p-value = 0.058 for the interaction Age x Complication).

Table 3

ANOVA for regression between the development of the scores and age considering the complications

Source Degree of freedon Sum of squares Mean squares F-statistics Descriptive level
Age 1 128.97 128.97 11.10 0.001
Complication 1 25.94 25.94 223 0.137
Age x Complication 1 42.21 42.21 3.63 0.058
Residue 175 2.033.66 11.62
Total 178 2.402.18

DiscussioN

The intraoperative complication rate in the present study
was 20.7%, with the great majority being due to the posterior
capsule rupture. Compared to the published works in which the
posterior capsule rupture rates were found around 1.9 t0 5.2%®,
we can considere the complication rate as high, even compared
to the procedure studies performed only by resident doctors®!b.
However, the vast majority of patients showed improvement of
visual acuity, regardless of complications. When the variables are
analyzed separately, the factors involved with the statistical
significance in a worse final visual acuity were the intraoperative
complications and the patient age; no other variable was studied
with statistical significance. The facts of patients having diabetes
mellitus, the device used for the procedure and the year of
residency in ophthalmology alone were not statistically significant.

This finding is consistent with most works in the art, which
show that the intraoperative complications were more related
to a worse final visual acuity®?. Age has also been shown in
other studies to be a risk factor associated with a poorer final
visual acuity, because the vision of the elderly usually declines
with age, especially after 70 years old, even without pathological
findings?.
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In the comparisons between groups with and without
complications, besides the fact already presented that the group
with complications presented worse final visual acuity than the
group without complication, we realized that the factor wich
influenced the group with complication is the resident surgeon.
Although it has no statistical significance alone, as already found
in other studies®!'V, in the comparison of final visual acuity in
the group with complications R3 had a worse development than
R2. This result is possibly due to the fact that in our service
generally R3 performs the surgery alone, only being taught during
complications, but trying to solve them, while R2 is in the learning
phase and always followed by the preceptor. Another possible
explanation is based on the current phacoemulsification teaching
method, which requires a specific theoretical charge for the use
of the phacoemulsification in order to improve the performance
and reliability of the surgical technique. Probably the second-
year residents have more conditions to study the theoretical
part than the third-year residents, whise focus is to effectively
perform surgeries®. The resident’s learning curve for the
phacoemulsification technique has been described to decrease
the vitreous loss rates, with the gain of surgeon expertise®, and
thus the resident who will start learning phacoemulsification
shall have an experienced preceptor by his side to minimize the
risk of complications®.
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The other variables were not statistically significant in the
comparison between the two groups.

Although no statistically significant, the fact of having a
greater number of complications with the apparatus Vizual® is
probably due to the service has 2 units of this apparatus, therefore
performing a higher total number of surgeries in them.

CONCLUSION

Despite the high complication rate found in the current
study, the great majority of patients had a better final visual
acuity than the preoperative one. However, intraoperative
complications and the advanced age of the patients accounted
for a lower final visual acuity than expected with the cataract
surgery. In patients with intraoperative complications, the
experience of the resident doctor was a significant factor for a
worse result than expected. Thus, it is unquestionable that the
learning curve by the resident in the current chosen technique -
phacoemulsification - is the main obstacle to be overcome in
order to avoid low visual acuity in the patients operated, as well
as the detection and intervention of possible risk factors during
the preoperative procedure.
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