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Purpose: The aim of the study reported here was to compare the improvement of visual acuity
(VA) of diabetic and nondiabetic patients after neodymium-doped yttrium-aluminum-garnet
(Nd:YAG) laser capsulotomy.
Methods: In this prospective cohort study, 50 age- and sex-matched patients, comprising
25 nondiabetics and 25 diabetics (referred to as Group A and B, respectively), with posterior
chamber poly(methyl methacrylate) non-foldable intraocular lens implants attending our clinic
at Karachi for capsulotomy had pre- and postoperative measures of VA, posterior pole visibility,
and grading of posterior capsular opacity as seen on slit-lamp examination. VA was recorded
before and after performing standard capsulotomy.
Results: The postoperative (mean) VA in nondiabetics was 0.25, 0.23, and 0.21 logMAR as
compared with 0.25, 0.25, and 0.24 logMAR in diabetics at 1 week, 1 month, and 6 months,
respectively. P-values of 0.47, 0.47, and 0.24, respectively, were determined, which were not
significant. Preoperative VA improvement was recorded in 92% of diabetics in Group B and
96% of nondiabetics in Group A. Two (8%) diabetic patients developed glaucoma and did not
participate in the study further.
Conclusion: Remarkable improvement in VA was achieved in both Group A and B, but the
Group A nondiabetics showed more improvement in best-corrected VA after Nd:YAG laser
capsulotomy.
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Posterior capsule opacification (PCO), also referred to as the “after cataract” or “secondary cataract,” is the most common late postoperative complication of cataract
intraocular lens (IOL) surgery.1–3 It occurs in up to approximately 50% of patients
within 2–3 years of their cataract surgery.4–6 Diabetic patients undergoing cataract
surgery are at higher risk of postoperative complications. Diabetic patients have been
reported to develop significantly greater PCO after cataract surgery than nondiabetic
patients; however, the stage of retinopathy and the systemic status of diabetes did not
correlate with the degree of PCO.7
The current treatment of choice for PCO is neodymium-doped yttrium-aluminumgarnet (Nd:YAG) laser capsulotomy, which is an effective, safe, noninvasive procedure
that does not require patient hospitalization.8,9 The procedure involves producing a
central opening in the opacified posterior capsule, giving instantaneous results.10
There is a paucity of literature prospectively evaluating improvement in
the visual acuity (VA) of diabetic and nondiabetic patients after Nd:YAG laser
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posterior capsulotomy. Therefore, this study was designed to
compare the rate and degree of improvement in VA between
these two groups of patients.
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Patients and methods
Study design
This was a prospective cohort unmasked study performed
in a private setting. Study approval was obtained from the
Ethics Filter Committee of the University of Ulster.

Patients and data collection
A total of 25 nondiabetic and 25 diabetic age- and sexmatched patients with posterior chamber poly(methyl methacrylate) (PMMA) non-foldable IOL implants were selected
from among those attending our clinic using a non-probability
convenience sampling technique. Patients included in the
study gave their informed consent and were divided into
two groups. Group A comprised nondiabetic subjects and
was designated the non exposed group (n = 25). GroupB
included subjects with a history of diabetes mellitus and was
designated the exposed group (n = 25 eyes).
Inclusion criteria for Group B patients were glycosylated hemoglobin levels of $6% and use of diabetic treatment (oral hypoglycemic agents, insulin injection, or diet
restriction). A week before the procedure, fasting blood
glucose analysis was performed on all patients. Methods
of treatment, duration of diabetes (for subjects in Group
B), and ocular and systemic comorbidities were recorded.
The inclusion criterion for patients of both groups regarding PCO was PCO of grade 3 or 4, according to Sellman
and Lindstrom grading (Table 1).11 Exclusion criteria were
opacities in the media other than posterior capsular opacity or not matching the criteria for capsulotomy treatment;
that is, corneal scars, irregularities or edema that interfered
with target visualization or made the optical breakdown
Table 1 Sellman and Lindstrom posterior capsule opacification
(PCO) grades11
Grade

Definition

1

No or slight PCO without reduced red reflex, also no
pearls at all or pearls not to the IOL edge
Mild PCO reducing the red reflex, Elschnig pearls to
the IOL edge
Moderate fibrosis or Elschnig pearls inside IOL edge
but with a clear visual axis
Severe fibrosis or Elschnig pearls covering the visual
axis and severely reducing the red reflex

2
3
4

Note: © 1988 Elsevier Limited. Reproduced with permission from Tami R, Sellman TR,
Lindstrom RL. Effect of a plano-convex posterior chamber lens on capsular opacification
from Elschnig pearl formation. J Cataract Refract Surg. 1988;14(1):68–72.
Abbreviation: IOL, intraocular lens.
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Table 2 Madurai Intraocular Lens Study IV scale for optic disc
visualization12
Grade

Definition

0

Clear visibility of optic disc margins, blood vessels at the
optic disc, and nerve fiber layer
Optic disc margins are clearly visible, but optic disc blood
vessels and/or nerve fiber layer are not clearly seen
Blurred visibility of margins of optic disc, blood vessels of
optic disc, and nerve fiber layer

1
2

Note: © 2000 Elsevier Limited. Reproduced with permission from Venkatesh N,
Prajna NV, Ellwein LB, Selvaraj S, Manjula K, Kupfer C. The Madurai Intraocular Lens
Study IV: posterior capsule opacification. Am J Ophthalmol. 2000;130(3):304–309.

unpredictable, and inadequate stability of the eye or relative
contraindications such as glass IOL, known or suspected
cystoid macular edema, active intraocular inflammation and
high risk for retinal detachment. Prior to capsulotomy, the
patient’s visual function was recorded with their pupil in a
normal physiological state in terms of best-corrected visual
acuity (BCVA) using a Snellen VA chart kept at 6 m (20 ft)
from the patient’s eyes.
Intraocular pressure (IOP) was measured. Pupil dilation
was carried out with topical 1% tropicamide eye drops. The
pupillary size was recorded after about 20 minutes using a
millimeter scale and PCO was graded according to Sellman
and Lindstrom grading (grades 1 to 4; Table 1).11
In case of dense posterior capsule opacity, B-scan
ultrasonography was carried out to exclude any posterior
segment pathology. Posterior pole assessment was performed with a Volk 90D lens (Volk Optical Inc, Mentor,
OH, USA). The Madurai Intraocular Lens Study IV
scale was used for grading of optic disc visualization
(Table 2).12
Macula visualization was graded subjectively according
to the scale used by Aslam and Patton (Table 3).13

Nd:YAG laser capsulotomy
All Nd:YAG laser capsulotomy procedures were performed
on a Visulas® YAG II (Carl Zeiss Meditec, Jena, Germany).
The wavelength of therapy beam was 1064 nm. Radiation was
produced by a Q-switched mode. It was initially set at 1 mJ
Table 3 Macula visualization scale used by Aslam and Patton13
Grade

Definition

0

Clear view of foveal reflex, peri-foveal blood
vessels, and nerve fiber layer
Diminished foveal reflex, but clear view of perifoveal blood vessels and nerve fiber layer
Blurred foveal reflex, peri-foveal blood vessels,
and/or nerve fiber layer

1
2

Note: © 2000 BioMed Central. Reproduced with permission from Aslam TM,
Patton N. Methods of assessment of patients for Nd:YAG laser capsulotomy that
correlate with final visual improvement. BMC Ophthalmol. 2004;4:13.
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Figure 1 Sex distribution among nondiabetic patients (n = 25) in the study.

then subsequently raised to 5 mJ stepwise as necessary to
pierce the posterior capsule. Capsulotomy was performed in a
cross fashion; size of capsulotomy ranged between 3–4 mm.
Once the procedure was completed, one drop of dexamethasone and one drop of levobunolol eye drops were instilled.
When higher energy levels (4.5–6.0 mJ) were used, one tablet
of acetazolamide (Tablet AZM 250 mg; Ethical Laboratories,
Lahore, Pakistan) was also given immediately.

IOP was monitored for 1 hour following the procedure
and then the patient was discharged on dexamethasone
eye drops 0.1% four times daily and levobunolol eye
drops twice daily. Post Nd:YAG laser treatment was
continued for 2 weeks. Patients’ visual function was reassessed again, as described earlier, on subsequent visits 1
day, 1 week, 1 month, 3 months, and 6 months after the
procedure.
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Figure 2 Sex distribution among diabetic patients (n = 25) in the study.
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Figure 3 Comparison between nondiabetic (n = 25) and diabetic (n = 25) study groups of time elapsed since cataract surgery.

Data analysis
Data were entered into and analyzed with SPSS (v 11.0; IBM
Corporation, Armonk, NY, USA). Frequency and percentage
were computed for categorical variables like sex. The mean
and standard deviation (SD) were estimated for quantitative
variables such as post operative VA. For inferential statistics,
the chi square test/Fisher exact test was used for the comparison of categorical variables, and for numerical variable
t-test was used, such as type of PCO. P-value <0.05 was
considered significant.

Results
Fifty patients, comprising 25 nondiabetic and 25 diabetic
age- and sex-matched patients of South Asian origin with
posterior chamber PMMA non-foldable IOL implants
with PCO, of whom 24 were female, were examined and
Nd:YAG laser capsulotomy was performed (Figures 1–2).
The mean age ± SD was 60.44 ± 5.00 and 60.52 ± 5.00
years for nondiabetics and diabetics, respectively. The
mean period between cataract extraction and performing
Nd:YAG laser capsulotomy was 16 ± 2 months (Figure 3).
Capsular f ibrosis was the predominant type of PCO
(Table 4).
Similar ocular comorbid diseases were present in both
groups. The most common systemic comorbid disorder found
Table 4 Types of posterior capsule opacification (PCO) in
diabetics and nondiabetics (N = 50) with P values
Type of PCO

Total
n (%)

Nondiabetics
n (%)

Diabetics
n (%)

P-value

Capsular fibrosis
Elschnig Pearls
Capsular wrinkling
Pigmentary deposits

31(62%)
11(22%)
6 (12%)
2 (4%)

16 (64%)
5 (20%)
3 (12%)
1 (4%)

15 (60%)
6 (24%)
3 (12%)
1(4%)

0.99
0.99
0.99
0.99
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was hypertension. It was less common in nondiabetics (20%)
than in diabetics (58%) (Table 5).
The minimum preoperative BCVA in both groups was not
less than 6/60 (20/200) on the Snellen chart. Good VA results
were noted more commonly in nondiabetic patients than in
diabetic patients. However, this difference was not statistically significant. The mean ± SD postoperative VA in nondiabetics was 0.25 ± 0.09, 0.23 ± 0.09, and 0.21 ± 0.08 logMAR
at 1 week, 1 month, and 6 months, respectively (Figure 4),
as compared with 0.27 ± 0.10, 0.24 ± 0.09, and 0.24 ± 0.09,
respectively, in diabetics (Figure 5). In nondiabetics, 96%
(24/25) of patients showed a mean ± SD BCVA improvement of 0.21 ± 0.08 logMAR, while 4% (1/25) of patients
showed a BCVA of 0.00 logMAR after capsulotomy – that
is, full visual recovery – while, for diabetics, the mean visual
improvement was 0.24 ± 0.09 logMAR; P=0.24.
The (mean) postoperative improvement in VA between diabetic and nondiabetic patients after Nd:YAG was calculated by
t-testing at 1 week, 1 month, 3 months, and 6 months following
Table 5 Frequency of comorbid systemic and ocular diseases in
patients
Disease
Systemic hypertension
Renal impairment
Peptic ulcer disease
Chronic obstructive airway
disease
Ocular
 Age-related macular
degeneration
 Primary open-angle
glaucoma
Pterygium
Total

Frequency, n
Diabetics

Nondiabetics

P-value

14
0
1
0

5
0
0
2

0.02
–
0.99
0.50

0

0

–

0

0

–

0
15

0
7

–
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Figure 4 Comparison of pre- and postsurgical visual acuity among nondiabetic study participants (n = 25).

the procedure. The P-value was 0.47 at 1 week and 1 month, and
0.24 at 3 and 6 months, none of which were significant.
No other complications were encountered, except two
(8%) patients in the diabetic group (4% of the total study
population) developed persistent raised IOP 24 hours after
Nd:YAG laser, which finally culminated in glaucoma. These
two patients did not participate in the study further. Later,
it was established that they had undiagnosed open-angle
glaucoma.

The mean postoperative improvement in VA of both
groups is shown in Table 6.

Discussion
Nd:YAG laser capsulotomy is indicated for the treatment of
opacification of the posterior capsule resulting in decreased
VA or visual function, or both.14 The period between cataract
extraction and performing Nd:YAG laser capsulotomy was
16 ± 2 months in our study, while it was 3 years in the study
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Figure 5 Comparison of pre- and postsurgical visual acuity among diabetic study participants (n = 25).
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Table 6 Postoperative visual acuity after Nd:YAG laser
capsulotomy (mean ± standard deviation)
Postoperative
period

Nondiabetic

Diabetic

P-value

1 week
1 month
3 months
6 months

0.25 ± 0.09 logMAR
0.23 ± 0.09 logMAR
0.21 ± 0.08 logMAR
0.21 ± 0.08 logMAR

0.27 ± 0.10 logMAR
0.24 ± 0.09 logMAR
0.24 ± 0.09 logMAR
0.24 ± 0.09 logMAR

0.47
0.47
0.24
0.24

by Flach and Dolan.15 The relative incidence of different types
of PCO showed that capsular fibrosis was the predominant
type of PCO; this finding is in contrast with the findings of
Hassan et al, who reported Elschnig’s pearls in pseudophakic
eyes and secondary fibrosis in aphakic eyes.16
Hypertension, which was the most common comorbid
disease, was found to be more prevalent in the diabetic group
(58% vs 20.0%). On applying chi-square test to calculate the
P-values for co-morbidities it was found to be 0.02 for hypertension, which is significant, while for other co-morbidities
(such as peptic ulcer disease and chronic obstructive airway
disease) the P-values were 0.99 and 0.50.
There was spectacular improvement in VA according to
Snellen chart testing after Nd:YAG laser capsulotomy. In
Group A (nondiabetics), 96% of patients improved from two
to five lines on the Snellen chart, while a Snellen chart VA
improvement of 2–5 lines was recorded for 92% of Group B
(diabetics). It was also noted that there was no further deterioration of VA in any case. In Hassan et al’s study, Snellen
chart VA improvement after Nd:YAG laser capsulotomy was
1–3 lines in 42 out of 86 (49%) patients, 4–6 lines in 31 out
of 86 (36.04%) patients, and there was no VA improvement
in 13 (15.11%) cases due to comorbidities.16
We encountered complications in our study in only two
patients from Group B who developed persistent raised IOP
24 hours after Nd:YAG laser capsulotomy. These two patients
comprised 8% of the exposed group, which disagrees with
Steinert et al, who estimated that the incidence of glaucoma
developing after capsulotomy was 1%–6%.17 Thus, incidence
of rise in IOP was high in our study, despite all patients having
posterior chamber IOL implantation, their being selected with
normal IOP, and our use of very low energy levels in the capsulotomy procedure. No evidence of cystoid macular edema,
retinal detachment, iritis, or corneal or IOL damage was noted
in this series of Nd:YAG posterior capsulotomies. To prevent
complications, all factors should be kept in mind, such as the
power of the Nd:YAG laser being used, the focusing mechanism of the instrument, separation between posterior capsule
and IOL, type of IOL, and the operator’s experience.
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Limitations
It is possible that the figures in this study are underestimated
because the length of follow-up was short (ie, 6 months) and
as the sample size of this study was also small.

Conclusion
Although there was equal chance of BCVA improvement
in both groups, as the diabetic subjects had a greater risk of
developing complications, improvement in BCVA was less
in this group than in the nondiabetic group after Nd:YAG
laser capsulotomy.
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