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Abstract

Objectives:

The objective was to compare conventional circular yttrium aluminum garnet (YAG) laser capsulotomy
with hinged capsulotomy to manage posterior capsular opacification (PCO).

Materials and Methods:

This prospective, randomized clinical trial enrolled pseudophakic patients with visually significant
posterior capsule opacification. Patients were randomized to undergo posterior YAG laser capsulotomy
with either conventional circular technique or a new technique with an inferior hinge. At 1-month
postoperatively, patients were asked if they had any annoying floaters and the responses were compared
between groups. P < 0.05 was considered statistically significant.

Results:

A total of 83 patients were enrolled. Forty-three patients underwent hinged posterior YAG capsulotomy
and 40 patients underwent routine circular capsulotomy. At 1-month postoperatively, there was a
statistically significant decrease in annoying floaters in the group that underwent circular capsulotomy (P
= 0.02). There was no statistically significant association in the total energy delivered (P = 0.4) or the
number of spots (P = 0.2) and patient perception of annoying floaters.

Conclusion:

Hinged YAG capsulotomy was effective at decreasing the rate of floaters in patients with PCO.
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INTRODUCTION

Posterior capsular opacification (PCO) is one of the most common postoperative complications of cataract
surgery. The incidence of PCO ranges from 25% to 50% depending on the duration of follow-up in older
literature.  However, advances in intraocular lens (IOL) design  and materials  have resulted in a
significant reduction of the incidence of PCO over time. A recent study reported the rate of PCO was 16%
over a 7 years period.

Neodymium-doped yttrium aluminum garnet (Nd-YAG) laser capsulotomy has been the standard treatment
for PCO. However, in cases with dense fibrotic PCO or in young poorly cooperative children, surgical
interventions can be performed. There are some complications of Nd-YAG laser capsulotomy, including,
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increased intraocular pressure (IOP), anterior uveitis, hyphema, IOL pitting, presence of vitreous in the
anterior chamber and macular edema, and retinal break and detachment.  Some complications, such as
floaters are not devastating, but are annoying to the patient for a long period of time. The free-floating
remnants of the posterior capsule in the syneretic vitreous of elderly patients are presumably the cause of
these annoying floaters.

There are a number of capsulotomy techniques that have been introduced, each with its advantages and
disadvantages. The most common technique is circular capsulotomy. Another technique, cross-shaped
capsulotomy, carries a greater risk of damage to the center of the IOL. In 1999, Zeki suggested an inverted
U-shaped capsulotomy.  We proposed the concept of preventing the capsule from free floating by
performing an incomplete capsulotomy. Currently, there are no studies in the literature to confirm this
theory of a hinged (inverted U-shaped) capsulotomy. Hence, the current study evaluates the potential
advantages of this technique.

MATERIALS AND METHODS

Patients with decreased vision for more than 4 months after cataract surgery who had a significant
posterior capsular opacity and no significant ocular pathologies were enrolled. All patients underwent a
thorough ophthalmic examination including, subjective refraction, slit lamp examination of the cornea and
anterior chamber, and dilated fundus examination. Inclusion criteria were a decrease of 2 or more lines of
best-corrected visual acuity (BCVA) attributable to PCO based on evaluation by an experienced
ophthalmologist. PCO grading was performed according to evaluation of PCO (EPCO) system as follows:
Grade 1 denoted minimum posterior capsule wrinkling; Grade 2 denoted mild honeycomb PCO; Grade 3
denoted classic Elschnig pearls and; Grade 4 denoted severe opacity with a darkening effect.  Grading was
performed based on clinical judgment during slit-lamp examination. Cases with any other probable cause
of decreased vision were excluded. Patients with any other abnormal findings such as diabetic retinopathy,
glaucoma, corneal opacity or corneal decompensation after cataract surgery were excluded from this study.

Informed consent was obtained from all participants. The ethics committee and Institutional Review Board
of Tehran University of Medical Sciences approved this study. Patients who met the inclusion criteria were
asked to sign an informed consent form after a thorough explanation of the risks and benefits of the
procedure and alternate options for treatment. Patients were randomized to undergo either a hinged
capsulotomy (hinged group) or conventional circular capsulotomy (conventional group) [Figure 1].
Patients were masked to the type of capsulotomy they received until the end of the study. Data were
collected on patient demographics and characteristics of the procedure such as the number of spots,
delivered energy, and the size of the capsulotomy.

In both groups, tropicamide 1% (Sina Darou, Tehran, Iran) was administered 20 min before the procedure.
The same ophthalmologist performed Nd-YAG capsulotomy with a YAG laser (Carl Zeiss, Jena, Germany)
for all cases. In the hinged group, an incomplete circle maintaining an inferior 90° hinge was performed. In
the hinged group, the attachment of the capsule was maintained inferiorly, with the attachment acting as a
hinge for the remnant of the capsule. In both groups, the lowest energy setting was selected that was
effective at disrupting the PCO.

Postoperatively, topical betamethasone and timolol were prescribed to all patients for 1-week. IOP was
checked 2 h after the procedure and cases with increased IOP were treated with antiglaucoma medication
as warranted. One-month postoperatively, a complete ophthalmic examination was performed including
measurement of corrected and uncorrected vision, and measurement of the size of the opening on the
posterior capsule using a slit lamp gauge. Each patient filled out a simple questionnaire about floaters.

Preoperative and postoperative data were compared using the Pearson Chi-square and Student's t-test.
Statistical analysis was performed with SPSS software (version 15.0; IBM Corp., New York, NY, USA). A
P < 0.05 was considered statistically significant. Data are reported as the mean ± standard deviation.

RESULTS

Eighty-six eyes of 86 patients were included in the study of which three were excluded due to missed
follow-up visits. There were 45 (54.2%) right eyes and 38 left eyes. Mean patient age was 63.2 ± 6.6 years
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(range, 49 to 79 years). The hinged group was comprised of 43 eyes, and there 40 eyes in the conventional
group. All eyes had undergone phacoemulsification with IOL implantation. Mean duration between
cataract surgery and YAG capsulotomy was 19.8 ± 11.6 months (range, 4–72 months).

Based on the EPCO grading system; 15 patients (18.1%) had Grade 1 PCO; 31 patients (37.3%) had Grade
2 PCO; 22 patients (26.5%) had Grade 3 PCO and; 15 patients (18.1%) had Grade 4 PCO. There was no
significant difference in the distribution of the different grades of PCO between groups (P > 0.05) [Table 1
].

The total amount of energy delivered to the eye, number of spots, and final BCVA 1-month after
capsulotomy were not statistically significantly different between groups (P > 0.05 all between-group
comparisons). There was no association between the PCO grade and the energy required or the number of
spots in either group. There was no significant association between the degree of PCO and the interval
between cataract surgery and the laser procedure (P = 0.4). The size of the opening in the posterior capsule
was not significantly different between groups (P = 0.4).

All cases in the hinged group had a clear visual axis at follow-up. Detailed comparative data of the two
subgroups are presented in Table 2. During follow-up, shrinkage of the capsule occurred and the capsular
remnant became immobile in the inferior region of the capsulotomy.

Patients were asked about annoying floaters at the 1-month follow-up visit. Comparative analysis between
groups revealed a statistically significant difference between the two subgroups; 36% of all cases reported
annoying floaters. There were 50% of the patients in the conventional group and 24% of the patients in the
hinged group, who complained of annoying floaters 1-month after the procedure. This difference was
statistically significant lower for the hinged group (P = 0.02). The likelihood ratio was 6.51 for the
presence of annoying floaters in patients who underwent conventional capsulotomy (P = 0.011).

DISCUSSION

In the current study, hinged (inverted U-shaped) capsulotomy statistically significantly decreased the
incidence of floaters compared to conventional circular capsulotomy. This concurs with the basic concept
behind the hinged technique,  which was as effective as the circular method in clearing the visual axis and
improving BCVA in our study.

Although we assumed that the hinged technique would result in decreased total energy delivered to the
eye, we could not show a significant difference in total energy levels or spot numbers despite a small trend
in favor of the hinged group. These variables should be evaluated in a study with a larger sample size.
Future studies should incorporate an objective system for grading the visual significance of the PCO  and
evaluate visual acuity, contrast sensitivity and glare. In addition, stratifying the energy levels based on the
PCO grading may determine if any association exists.

Yttrium aluminium garnet laser capsulotomy is the standard method of removing PCO. Considering the
remarkable prevalence of PCO  despite improvements in IOL materials and surgical techniques, surgeons
should consider safer methods of capsulotomy. Hinged technique seems to be ideal for most cases of PCO
both by avoiding targeting the center of the IOL and lowering the rate of floaters.

Footnotes
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Figure 1

Schematic of the process of capsulotomy in each group. The dotted white line indicates the capsulotomy border
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Table 1

Distribution of different grades of PCO in the two groups that underwent capsulotomy
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Table 2

Comparative data between the groups of hinged and circular capsulotomy
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