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ABSTRACT
BACKGROUND AND OBJECTIVE: Nd:YAG laser posterior capsulotomy is a standard method for treatment of
posterior capsule opacification (PCO) in adults. However, there is not enough information available regarding the
advantages and disadvantages of its conventional techniques. This study aims to compare cruciate and circular
techniques of Nd: YAG laser posterior capsulotomy.
METHODS: In this clinical trial, 100 eyes of patients with posterior capsule opacification after cataract surgery were
randomly divided into two groups. Cruciate capsulotomy was performed for the first group and circular capsulotomy
was performed for the second group. Visual acuity, intraocular pressure, lens shifting, uveitis, macular hole and retinal
detachment were examined. In addition, the energy used for rupturing the capsule was recorded. IRCT:
201207037466N4.
FINDINGS: The energy used in circular capsulotomy (345+68.53) was significantly more than the energy used in
cruciate capsulotomy (284.4+46.78) (p=0.001). Results showed that there is no significant difference between the two
groups in terms of average visibility (p=0.859) and intraocular pressure (p=0.097). Nevertheless, these two variables
increase significantly through time (p=0.001). Moreover, there is no significant difference between the two groups in
terms of percentage of halo.
CONCLUSION: Since improvement in visual acuity and intraocular pressure was similar in the two groups but the
energy used in circular capsulotomy was more than cruciate capsulotomy, cruciate technique is the preferred method.
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Introduction

|mprovements in cataract surgery techniques have
made this method increasingly safe. Nevertheless,
posterior capsular opacification is still the most
common complication of cataract surgery and insertion
of intraocular lenses (1) and this may occur in 17 to
51% of patients during a five-year period after cataract
surgery (2).

Several studies have discussed the mechanism for
development of posterior capsule opacification (3-6)
and having knowledge about its pathogenesis can
improve the techniques of cataract surgery and the
design of lenses, leading to the reduction of posterior
capsule opacification (7, 8).

Posterior capsule opacification can significantly
weaken eyesight and cause disorders related to
contrast, light scattering and monocular double vision
(9). Nd:YAG laser posterior capsulotomy is a standard
method for treatment of posterior capsule opacification
(PCO) in adults. Based on this method, laser ruptures
the capsule in the anterior vitreous by creating pressure
waves (10) and provides the possibility to remove the
created pathology without opening the eye and is one
of the safest and most effective methods for treatment
of posterior capsule opacification (9).

Although Nd:YAG laser posterior capsulotomy
improves the visual function, it may be accompanied
by several complications such as increased intraocular
pressure, damage to the intraocular lens, lens
dislocation, cystoid macular edema caused by uveitis,
macular hole and retinal detachment (11-13). There are
different laser techniques to treat patients with
posterior capsule opacification and currently the two
methods of Nd:YAG laser posterior capsulotomy
including cruciate and circular are used. In cruciate
method, laser treatment is done by creating a
horizontal off-axis line passing the center and after that
a vertical line in the form of a cross. However, in
circular method, the laser is used according to a round
pattern (14). Several studies have been dedicated to the
complications of these two methods. However not
previous study has compared these two methods.
Therefore, this study aims to compare cruciate and
circular techniques of Nd:YAG laser posterior
capsulotomy.

Methods
This triple-blind clinical trial was carried out with
registration number of IRCT: 201207037466N4. After
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receiving permission from the university ethics
committee (code: 176-8), obtaining written consent
from patients and compliance with the Declaration of
Helsinki, the study was conducted among patients
referred to Imam Reza Eye Clinic in Arak who
suffered from posterior capsule opacification after
phacoemulsification cataract surgery. 50 patents were
selected as sample size according to the mean best
modified level of visual acuity in both groups of
cruciate and circular posterior capsulotomy with 5%
alpha error and 20% beta error. Patients were divided
into two groups through balanced block
randomization. Quadruple blocks were used four this
purpose. The online application “Sealed Envelope”
was used to divide the patients into two groups (15).
Due to random allocation, distribution of potential
confounding variables was the same for the two groups
and their confounding role was controlled.

Patients with history of phacoemulsification
cataract surgery with acrylic intraocular lens and over
10 years old were included the study. Patients with
history of non-cataract surgeries, history of glaucoma,
uveitis, retinal problems, cataracts caused by trauma,
systemic diseases such as diabetes, lack of
participation in follow-ups, non-acrylic intraocular lens
and presence of any complication during or after
surgery were excluded from the study.

First, all patients underwent complete eye
examinations including Snellen visual acuity and
intraocular pressure measurement using tonometry
method (Goldman and Fundoscopy) and their posterior
capsule opacification was determined using Sellman
and Lindstrom categorization (Grade 1: lack of PCO or
minor PCO without red reflex reduction and without a
pearl view in the edge of the 10L; Grade 2: mild PCO
with red reflex reduction and with Elschnig pearl view
in the edge of the IOL; Grade 3: relative fibrosis with
Elschnig pearl view in the edge of the I0OL without
involvement of visual axis and Grade 4: severe fibrosis
or Elschnig pearl view with involvement of visual axis
and severe red reflex reduction) (16).

Then, patients were divided into two groups
through balanced block randomization. For the first
group, cruciate Nd:YAG laser posterior capsulotomy
was performed and for the second group circular
Nd:YAG laser posterior capsulotomy was performed.
In Posterior capsulotomy, energy starts from 0.8 mj
and increases until the posterior capsule is ruptured 3-4
cm and then the visual acuity, intraocular pressure,
lens dislocation, uveitis, macular hole and retinal
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detachment were evaluated one day, one week and one
month later. Moreover, the energy used for capsular
rupture was recorded. All operations were performed
by one eye surgeon and the data were collected and
recorded by a person unaware of categorizations.

Statistical methods: Data analysis was done using
Shapiro-Wilk test to assess normality, Chi-Square test,
T-Test, generalized estimating equation (GEE) and
Repeated measure ANOVA. The software used here
was Stata V. 13 and p<0.05 was considered significant.

Results

In this study, 156 patients were screened and 100
patients entered the two groups (cruciate and circular).
In circular capsulotomy group, 3 patients were
excluded because of unwillingness to continue the
study and not participating in periodic examinations

(Fig 1).

Number of screened patients
N=156

Exclude cases

N=36
Included patients
N=100
Infusion Circular
N=5 N=30
| |
Not cooperating Not cooperating
N=3 N=0
| 1
Rest of the study Rest of the study
N=47 N=5

The two groups were almost identical at the
beginning of the study and there was no significant
difference in any of the variables (Table 1). The mean
energy used for the two groups was different in this
study. Accordingly, mean energy used in circular
group (345+68.53) was significantly higher than
cruciate group (284.4+46.78) (p=0.001). No sign of
intraocular inflammation, macular edema, ocular
displacement and retinal detachment was observed in
any of the groups at difference times. The vision
between the two groups was not significantly different
(Table 2), where changes in vision increased
significantly over time (p=0.001), but the interaction

between the group and time was not significant; i.e. the
changing process in vision was not different between
the two groups (Fig 2).

Table 1. Comparison of baseline variables
according to each of the two groups

Cruciate Circular

Variable (50 eyes) (47 eyes) P-value
Mean+SD Mean+SD

Pitting Yes 16(8) 7(14.86)
N(%) 42(84) 40(85.11)

880

Capsule volume 5.85+0.79 5.93+0.98 0.685

Mean vision 2.48+1.69 2.55+1.58 0.826

Table 2. Comparison of vision and intraocular pressure
before capsulotomy and one day, one week and one
month after capsulotomy between the two groups

Group Mean+SD .CI_95%
Min Max
Vision
Before

248169 214 281

capsulotomy
One day 1.28+1.45 2.94 3.61
One week

One month

Cruciate

5.84+1.85 550 6.17
6.56+0.70 6.22  6.89

Intraocular
pressure
Before
. 17.44+1.19 17.23 17.64
Cruciate capsulotomy
One day 17.84+0.99 17.63 18.04
One week 18.00+1.01 17.79 18.20
One month 18.00+0.72 17.79 18.20
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Figure 2. Comparison of vision before capsulotomy
and one day, one week and one month after
capsulotomy between the two groups.

Moreover, analysis of variance with repeated data
demonstrated that the mean difference in intraocular
pressure between the two groups was not significant,
whereas mean changes in intraocular pressure
increased significantly over time (p=0.001). However,
the interaction between group and time was not
significant; i.e. the changes in intraocular pressure was
not different between the two groups (Fig 3).
Moreover, there was no significant difference between
the two groups in terms of percentage of halo
(specified by GEE).
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Figure 3. Comparison of intraocular pressure
before capsulotomy and one day, one week and one
month after capsulotomy between the two groups

Discussion

Results of this study indicated that there is not a
significant difference between the two methods of
Nd:YAG laser posterior capsulotomy in terms of
visual acuity improvement. Moreover, intraocular
pressure was also the same in the two groups.
However, the consumed energy in cruciate method was
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significantly lower than circular method. This study
also revealed that in both methods of Nd:YAG laser
posterior capsulotomy, visual acuity improved in one
month and there was not a significant difference
between the two methods. Several studies have been
dedicated to the effect of Nd:YAG laser posterior
capsulotomy on visual acuity improvements and
changes in intraocular pressure.

Kara et al. did not report a statistically significant
difference between the two groups in terms of visual
acuity improvement (14). These results are in line with
the results of the present study. Contrary to our study,
Mortazavi et al. found that posterior capsulotomy
improves visual acuity, however, sensitivity to contrast
and the light source of visual acuity is not related to
the type of lens used (17). It was also found that
increased intraocular pressure, which is a complication
of laser capsulotomy, during the first day and first
week was more in circular group.

However, this difference is not clinically
significant and considering that energy consumption in
circular method is more than cruciate method (similar
to the study of Kara et al.), using cruciate can be of
higher priority. Kara et al. also did not observe a
significant difference in intraocular pressure between
the two groups (14).

Mechanisms of IOP increase after Nd:YAG include
debris accumulation in the trabecular network,
papillary block, inflammation of ciliary objects or iris
root associated with angle closure. The presence of
halo in the visual range was more in cruciate method,
but the difference was only significant on the first day
after surgery. Regarding other complications such as
pitting, macular edema, retinal separation, intraocular
inflammation and intraocular displacement, there was
not a significant difference between the two methods.
Some studies the presence of cystoid macular edema
and some others did not find a significant difference in
macular thickness after Nd:YAG.

The possible mechanism of macular edema include
the release of inflammatory elements such as
prostaglandin from the anterior chamber, which pass
through the vitreous to reach the retina and cause
leakage from capillary blood vessels around the yellow
stains and finally cause edema and increase in macular
thickness. Kara et al. did not observe significant
changes in macular thickness in the two groups. In
addition, they found that incidence of flutter in circular
method was significantly higher than cruciate method
(14). Goma et al. found that 47% of surgeons use
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cruciate method, 27.3% use circular method, 23.5%
use both methods and 2.3% use other methods (18).
This indicates the priority of cruciate method
compared with other methods.

One of the limitations of this study was small
sample size and it is suggested that future studies use
bigger sample size in a multicenter setting and longer
follow-up to provide the possibility for secondary
studies and more accurate conclusion. The
impossibility of longer follow-up and observing the
complications for a longer period due to time and
financial limitations were other limitations of this

11

study. None of the two methods of Nd:YAG is
preferred over the other method in terms of visual
acuity improvement. However, the cruciate method is
a better option due to lower energy consumption and
fewer changes in intraocular pressure.
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