Retrospective study of retinal detachment following neodymium:YAG laser posterior

capsulotomy

Michael-Ulrich Dardenne, M.D., Georg-Johannes Gerten, M.D., Kyros Kokkas, M.D., Omid Kermani, M.D.

ABSTRACT
A retrospective study of 1,000 cases that had Nd:YAG laser
posterior capsulotomy after cataract surgery is presented. We an-
alyzed the correlation of the patient’s age, axial length of the eye,
method of cataract surgery, and laser parameters (exposures, energy,
and burst mode) with the incidence of retinal detachment
(1.6% overall). The highest risk for retinal detachment (12.3%) was in
patients with an axial eye length of 26.1 mm to 28.0 mm. The average
age of patients with retinal detachments was 60.6 years, ten years
younger than the collective average age. Laser parameters, such as
energy, exposures, and burst mode, and the method of cataract
surgery (extracapsular or phacoemulsification) did not correlate with
the incidence of retinal detachment. After surgical treatment of the
16 retinal detachments, a good postoperative visual acuity (better

than 20/40) was achieved in most cases.
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With the increase of extracapsular cataract extraction
(ECCE) and phacoemulsification, secondary posterior
capsule opacification has become a frequent occur-
rence. Retaining an intact posterior capsule reduces
the incidence of retinal detachment.1-4 After secondary
surgical discission there is a significant increase in the
retinal detachment incidence.3-4

Since the early 1980s, the Nd:YAG laser has pro-
vided a noninvasive alternative for posterior capsulo-
tomy. With the widespread use of the laser, numer-
ous authors have reported the complications of this
treatment.5-10

Special interest has been directed toward the post-
operative transitory intraocular pressure (IOP) rise, a
frequent complication that can be controlled in most
cases.11.12.13 Other studies reported more severe com-
plications, such as retinal detachment, occurring after

Nd:YAG laser capsulotomy.14.15.16 The incidence of
retinal detachment after Nd:YAG laser capsulotomy
seems to be lower than the incidence after surgical
discission of the posterior capsule. In a retrospective
study, we looked for the risk factors predisposing to
retinal detachment after Nd:YAG laser treatment in
1,000 cases.

MATERIALS AND METHODS

We investigated 1,000 Nd:YAG laser posterior
capsulotomies, performed in the Department of
Microsurgery of the Eye (University Hospitals Bonn,
West Germany) from January 1, 1984, to May 15, 1988.
The patients had a follow-up of one to four years
(2.4 years average). The majority of patients had
received uncomplicated cataract surgery in our clinic.
Phacoemulsification was performed in 81.7% of the
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cases. The remainder had ECCE (18.3%). A posterior
chamber intraocular lens (IOL) was implanted in 87.4%
of all eyes.

Before and after the laser treatment, all patients had
an ophthalmological examination that included visual
acuity, IOP measurement with Goldmann tonometer,
and slitlamp examination. Fundus examination was
performed through the dilated pupil before and after
laser treatment. Biometric ultrasound measurement
(A-scan) of the axial eye length was performed for IOL
power calculation.

We used a mode-locked Nd:YAG laser (Meditec)
emitting picosecond laser pulses of 1,064 nm wave-
length (16-degree cone angle). All laser parameters
(energy, exposures, and burst mode) were recorded.
The diameter of the central capsulotomies did not
exceed 3 mm to 4 mm.

Steroid eyedrops were prescribed after laser treat-
ment four times a day for seven days. Patients who had
more than 50 laser pulses were treated with carbonic/
anhydrase inhibitors.

RESULTS

The overall incidence of retinal detachment was
1.6% in 1,000 eyes that had Nd:YAG laser posterior
capsulotomy after uncomplicated cataract surgery. We
found that most retinal detachments occurred between
four and nine months after the laser treatment (Fig-
ure 1). No retinal detachment occurred earlier than one
month or later than two years after posterior capsulo-
tomy. The interval to the initial cataract surgery is
depicted in Figure 2. Most retinal detachments occur-
red between two and four years after cataract surgery.
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Fig. 1. (Dardenne) The interval between Nd:YAG capsulotomy
and occurrence of retinal detachment (n = 16). The maxi-
mum time of observation was four years. All retinal
detachments occurred within two vears of the laser
treatment.
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Fig. 2. (Dardenne) The interval between initial cataract surgery
and occurrence of retinal detachment (n= 16).

In 12 of the 16 eyes with retinal detachments, retinal
holes were found on examinations preceding or during
retinal reattachment surgery. Some eyes showed more
than one retinal hole. Holes were localized in the
superior temporal quadrant in eight eyes and in the
superior nasal quadrant in five eyes. Holes were
discovered in the lower quadrants in only two eyes.

Eight cases of retinal detachment occurred in the
61 to 70 year old age group (n=204), leading to an
incidence of 3.9% for this age group. Only one patient
with a retinal detachment was older than 70 years. The
risk for retinal detachment was highest (5.5%) in the
41 to 50 year old age group (n=>55). The average age of
the patients with retinal detachment (60.6 years) was
significantly lower (P<.05) than the average age of
those without (70 years). The age distribution of
patients with and without retinal detachment is com-
pared (Figure 3).

The axial length of the eye was found to be an
important factor in the occurrence of retinal detach-
ment after posterior laser capsulotomy following cata-
ract surgery. Twelve of the affected eyes (75%) had an
axial length of more than 25 mm. Eight cases (50%) had
an axial length of more than 26 mm (Figure 4). The
overall incidence of retinal detachment for eyes with an
axial length of more than 25 mm was 5.4%. The
incidence of retinal detachment was only 0.5% for
those with an axial length of 25 mm or less. No retinal
detachment was found in eyes with axial lengths less
than 22.1 mm (n=77) or more than 28.0 mm (n=34).

No correlation between the surgical technique
(81.7% phacoemulsification vs. 18.3% ECCE) and the
development of retinal detachment after the Nd:YAG
laser treatment was found. The retinal detach-
ment rate was 1.64% in the ECCE group (n=183) and
1.59% in the phacoemulsification group (n=2817).
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Fig. 3. (Dardenne) The distribution of patients” ages. We com-
pared the cases with (n = 16) and without (n = 984) retinal
detachment.

The distribution of the laser pulse energy (1 m] to
5 mJ), the number of exposures (81 exposures average)
and the burst mode (1 to 5) in the cases with retinal
detachment was compared to those without retinal
detachment (Figure 5). Investigation of the influence of
laser parameters such as energy, exposures, and burst
mode showed no correlation with the incidence of
retinal detachment.

Reattachment surgery was performed on all 16 cases
with retinal detachments. In ten cases (62.5%), a final
visual acuity of 20/40 or better was achieved post-
operatively. In four cases (25.0%), it was 20/25 or
better. We compared the visual acuity before the
Nd:YAG laser capsulotomy and after the treatment of
the retinal detachment. In nine cases (56.3%) there
was an overall improvement in visual acuity; in two
cases (12.5%) the postoperative visual acuity equaled
the level before the Nd:YAG laser capsulotomy; in five
cases (31.3%) the visual acuity after the retinal detach-
ment treatment was less than before the Nd:YAG laser
treatment. In the latter five cases, the macula was
involved in the detachment.

DISCUSSION

In our retrospective study (1,000 cases of Nd:YAG
laser posterior capsulotomy), over 50% of the retinal
detachment cases (1.6% overall incidence) developed
more than six months after the treatment. The results
of studies investigating the incidence of retinal detach-
ment after Nd:YAG laser posterior capsulotomy largely
depend on the follow-up (Table 1). In studies with a
follow-up of six months or less,8-9 retinal detachments
were considerably fewer than in studies with longer
periods of observation.4-17 The risk of retinal detach-
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Fig. 4. (Dardenne) The axial lengths of all eyes. We compared
the cases with (n=16) and without (n=984) retinal
detachment.

ment after ECCE or phacoemulsification rises re-
markably with a primary surgical capsulotomy to
incidences from 2.30%3 to 3.79%.18 The retinal detach-
ment rates after secondary surgical capsulotomy are
even higher (3.2%?3 to 6.1%9). The incidence of retinal
detachment after Nd:YAG laser capsulotomy seems
considerably lower than the incidence after secondary
as well as primary surgical discission. Similar to other
studies,2%:21 our study suggests that patients between

Table 1. The retinal detachment incidence reported by various
authors.

Follow-up and Author Retinal Detachment Incidence

More than six months

This study 1.60
Knolle3¢ 2.70
Vestert 1.10
Liesegang!? 0.98
Johnson12 1.10
Less than or equal to six months
Johnson12 0.56
Bath16 1.20
Stark® 0.50
Keates8 0.40
Unknown
Terryl4 2.00
Schneider?! 1.80
Winslow?24 0.90
Aron-Rosal® 0.08
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40 and 65 years of age are more frequently affected by
retinal detachment following Nd:YAG laser posterior
capsulotomy. A similar observation has been made for
retinal detachment following phacoemulsification,
ECCE, and intracapsular cataract extraction.2.22.23

Energy levels, burst mode, and number of exposures
did not influence the retinal detachment incidence.
Similar results were published by several authors.4.24
Other authors reported comparable retinal detach-
ment rates even using higher energy levels.12.16 Dj-
rect ND:YAG-laser-induced retinal damage is un-
likely.25.26.27 It seems that the occurrence of retinal
detachment is mainly due to the opening of the
posterior capsule.24 Maintaining as much capsule as
possible prevents vitreous prolapse and assures ade-
quate support for the IOL.10.12.28

Localization of the retinal holes in this study is
similar to the one found in a previous study with five
cases.20 We did not identify a typical detachment
pattern in our series. However, the small number of
cases with retinal detachment prevents a reliable
statistical evaluation of a detachment pattern.

Myopia is known to be a predisposing factor for the
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{(Dardenne) The distribution of laser pulse energy (above
left), number of exposures (above right) and burst mode
(left). We compared the cases with (n=16) and without
(n=984) retinal detachment.

Fig. 5.

occurrence of retinal detachment after cataract sur-
gery.29 A coincidence was suggested for myopia and the
development of retinal detachment after Nd:YAG laser
capsulotomy.14.15.17.21 However, no precise data con-
cerning the relation between axial length of the eye and
retinal detachment are given in these studies.

CONCLUSION

Analysis of the correlation of patient age, axial
length, and laser parameters with the incidence of
retinal detachment after 1,000 Nd:YAG laser posterior
capsulotomies (1.6% overall incidence) suggests that
the highest risk (12.3%) is the myopic patient group
with an axial eye length of 26.1 mm to 28.0 mm. We
observed a retinal detachment rate of 0.5% in eyes less
than 25.1 mm. The average age of the patients with
retinal detachments was ten years younger than the
collective average age (70 years). The highest inci-
dence (5.5%) was found in patients from 41 to 50 years
of age. Laser parameters, such as energy, exposures,
and burst mode, and the method of cataract surgery
(extracapsular or phacoemulsification) did not correlate
with the retinal detachment incidence. The increase in
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the incidence of retinal detachment within a relatively
short time after capsulotomy supports the thesis of an
increasing risk of retinal detachment following the
opening of the posterior capsule.
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