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Are complications of Nd:YAG laser posterior capsulotomy
related to their dimensions? Is bigger better?

BY RICHARD JAMES MACKOOL SR, MD; RICHARD JONATHAN
MACKOOL JR, MD; VIVIAN MONSANTO, MD; AND VICTORIA STOJ

osterior capsular opacification

(PCO) is the most common

complication of cataract surgery,

developing in approximately

50% of eyes by 5 years after cata-
ract surgery.”? Nd:YAG laser posterior
capsulotomy is the standard treat-
ment for symptomatic PCO and is the
second most frequently performed
procedure, after cataract extraction, in
Medicare beneficiaries.> One long-term,
all-age, US population-based study
found that the cumulative probability
of Nd:YAG laser posterior capsulotomy
after cataract extraction was 38% at
9 years after the initial procedure.
Although it is generally accepted that
laser discission of the capsule improves
visual acuity, glare disability, and con-
trast sensitivity, the incidence of postla-
ser complications and their relationship
to capsulotomy size and total laser
energy application are unclear.®

One of the most potentially serious
complications of posterior capsulot-
omy is retinal detachment (RD). One
report noted an incidence of RD of
1.4% after laser capsulotomy.® Another
found that RD occurred in eyes after
laser capsulotomy with 3.8 times great-
er frequency than in eyes that had not
undergone capsulotomy.”

Data comparing the risk of RD with
capsulotomy size are limited. The
literature contains claims that larger
capsulotomy size and greater total
laser energy increase the risk of IOL
movement, iritis, rise of IOP, cystoid
macular edema (CME), and RD, and
authors have advised performing

smaller capsulotomies to minimize
the energy used to create the capsu-
lotomy, thereby presumably minimiz-
ing the associated risk.2?

One study recommended a
capsulotomy size of approximately
2 to 3 mm diameter," as did another
that reported that a capsulotomy of
at least 1.5 mm in diameter provided
satisfactory visual performance."
Yet another study concluded that a
cruciate-shaped capsulotomy with an
opening of 3.5 mm or less provided the
greatest improvement in visual func-
tion with minimal complications.? This
retrospective study specified neither
the nature of the complications nor the
duration of any associated symptoms.

We have seen several patients with
symptoms of glare that developed
after Nd:YAG capsulotomy with open-
ings of 2 to 3 mm diameter; their
symptoms were eliminated by enlarge-
ment of the capsulotomy to approxi-
mately 5 mm, and we have routinely
performed Nd:YAG laser posterior
capsulotomies of approximately 5 mm
for more than 20 years (Figure 1).

RECORD REVIEW

We performed a retrospective analy-
sis of the medical records of patients in
whom we performed cataract surgery
and subsequent Nd:YAG posterior
capsulotomy, with the latter proce-
dure done between January 2013 and
December 2015 (unpublished data).
Of 180 records reviewed, 108 eyes
(87 patients) had a least 1 year
(mean, 21.9 months) follow-up after

capsulotomy. These patients were
included in the study, and their medi-
cal records were further reviewed.

In all eyes included in the study, a
one-piece acrylic IOL had been implant-
ed into an intact capsular sac. One
patient was excluded due to preexisting
RD at the time of capsulotomy.

All capsulotomies were approxi-
mately 5 mm, thereby leaving 0.5 mm
of intact posterior capsule beneath the
periphery of the 6-mm IOL optic in all
eyes. Patients were not given postop-
erative medications, and routine |OP
measurements were not performed on
the day of the Nd:YAG procedure.

The patients’ medical records were
reviewed to determine the incidences
of RD, CME, iritis, IOL dislocation,
floaters (transient or persistent), glare,
and flashing lights (ie, flashes). Axial
lengths of each eye were also noted.
Transient floaters were defined as those
that began within 24 hours after the
procedure and resolved within 1 year.
Persistent floaters were defined as those
that began within 24 hours after the
procedure and remained after 1 year.
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Figure 1. Capsulotomy with a diameter of 5 mm.
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The incidence of glare symptoms before

and after the procedure was compared.
Of the 108 eyes included in

the study, follow-up ranged

from 12 to 52 months (mean,

21.9 months). Nd:YAG capsulotomy

followed cataract surgery by an

average of 39.9 months (range,

1-99 months). Analysis of the

POSITIVE FINDINGS

Retinal Detachment

- Developed in two eyes, both occurring by
16 months after capsulotomy

- One of the patients had a history of previous
retinal detachment and an axial length of
26.8 mm; the other had an axial length of 25.7 mm

Cystoid Macular Edema '
- Developed in one patient 6 months after :
capsulotomy :

Iritis
- Noinstances

I0L Displacement/Dislocation
- Noinstances were reported at any follow-up !
examination after Nd:YAG capsulotomy :

Floaters

- Ofthe 87 patients included, 13 complained of
floaters that developed within 24 hours after
Nd:YAG laser capsulotomy ;

. Ofthese, 11 patients reported that floaters had :
disappeared by 1year E

- Floater symptoms persisted for at least 1year !
in two patients 5

Glare Symptoms |

- 0f27 patients with specific glare complaints
before the procedure, 20 no longer complained
of glare after the procedure

- Four reported improved glare symptoms

- Three continued to experience significant glare :
at1year after the procedure '

Flashes :
- No patient complaints at any post-YAG ;
follow-up examination '
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complications our study revealed is
overviewed in Positive Findings.

DISCUSSION

After undergoing Nd:YAG laser
posterior capsulotomies of 5 mm
diameter, the patients included in our
study did not experience an increased
incidence of RD, CME, or iritis when
compared with rates reported in previ-
ous studies, including those in which
smaller capsulotomies were created.

RD developed in two of 108 eyes
(1.85%); this is comparable to the rates
(1.4% and 3.8%) reported in previous
studies.>” Ambler et al found that
38% of detachments developed in the
first 2 months and 69% within the first
6 months after capsulotomy.® Tielsch
et al reported an RD incidence of 3.8%;
they used Medicare records and con-
ditional logistic regression models in
determining this ratio.”

In two reports,'' the incidence of
RD after cataract surgery ranged from
0.6% to 1.7% in postoperative year 1,
compared with an annual rate of RD
in the general population of 0.0065%
to 0.0179%. A review by Haug and
Bhisitkul' assessed known risk factors
for RD such as younger age, male sex,
and greater axial length (AL) and found
that an eye with an AL of 23 to 25 mm
had an 8-year RD rate of 2.44% after cat-
aract extraction, compared with an RD
rate of 6.14% rate in eyes with an AL of
26 mm or greater. Another report found
a greater risk of postoperative RD in eyes
with a history of previous RD and AL
greater than 24 mm."

STUDY FINDINGS

In our study, average AL was
24.13 mm (range, 21-27.7 mm). Fifty
eyes had an AL greater than 24 mm,
27 had an AL greater than 25 mm,
and 18 had an AL greater than 26 mm.
Of the two cases of RD seen in our
study, both occurred 16 months after
the capsulotomy, and one patient
(one eye) had a previous history of RD.
Both patients were men with an AL
greater than 25 mm—factors known

to increase the risk of RD after cataract
extraction.”® Our RD rate of 1.85% was
similar to that reported by Ambler®
and Tielsch’ and similar to that
reported after cataract surgery without
Nd:YAG laser capsulotomy.

One patient in our study developed
CME, but this occurred 6 months after
the capsulotomy, an indication that the
number of pulses and energy delivered
were not factors in this development.
No patient developed postoperative iri-
tis, despite the fact that no topical anti-
inflammatory medications were given.

Fifteen percent of study patients
reported new floaters after capsulot-
omy; however, they persisted in only
2%. There is limited information in the
literature concerning the incidence of
floaters in relation to Nd:YAG capsu-
lotomy. Some authors have stated that
a particular shape, such as a cruciate
or hinged capsulotomy, may result in a
reduced incidence of floaters; however,
the duration of floater symptoms was
not mentioned in these reports.2™

Twenty-three patients (27 eyes) in
the study complained of glare before
capsulotomy, and, of these, three
patients reported persistent glare after
the procedure. These results are consis-
tent with a previous report indicating
that wider capsulotomies are necessary
to improve forward light scatter.”

It appears likely that larger capsulot-
omies reduce the possibility of postlas-
er glare symptoms because there is less
diffraction of light at the margins of
the capsulotomy. Another likely bene-
fit of larger capsulotomies is improved
peripheral retinal visualization."

CONCLUSION

In comparison with previous
studies, including those using small
(2-3 mm) Nd:YAG laser posterior
capsulotomies,>’#113 [arge (5-mm)
capsulotomies were not associated with
increased risk of RD, CME, IOL displace-
ment, iritis, or symptoms such as flashes
or persistent floaters.

The risk of postoperative glare
symptoms may be reduced and



peripheral retinal visualization may
be improved when larger rather than
smaller capsulotomies are performed. m
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