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Intraocular
Femtosecond Laser
Applications in
Cataract Surgery

Precise laser incisions may enable surgeons to deliver more reproducible outcomes.

BY ZOLTAN NAGY, MD

t appears that the femtosecond laser is not just for

corneal surgery anymore. After several years of develop-

ment, new intraocular femtosecond lasers designed for

cataract surgery are beginning to garner attention. This
article discusses my initial clinical use of the LenSx femtosec-
ond laser (LenSx Lasers, Inc, Aliso Viejo, California) in two
prospective clinical studies.

BACKGROUND

Phacoemulsification has undergone continued develop-
ment since its introduction in the 1970s by Charles D.
Kelman, MD." Although current clinical results are excellent
by historical standards, the introduction of advanced IOLs
continues to raise the bar for surgical precision and per-
formance. Commercially available femtosecond lasers have
been used extensively over the past decade for precise
corneal incisions. Intraocular femtosecond lasers may facili-
tate further surgical improvements by enhancing the preci-

sion of key steps of the cataract procedure, including anteri-
or capsulotomy and lens fragmentation.

FEMTOSECOND LASER
ANTERIOR CAPSULOTOMY

The capsulorrhexis is arguably the most important step in
the cataract procedure, with a good anterior rhexis providing
the surgeon considerable flexibility for performing the rest of
the surgery. A centered, circular rhexis, with a clean, undam-
aged capsular edge (something that is not always achieved
with manual techniques) has important clinical implications.

Our initial study evaluated the use of the LenSx femtosec-
ond laser for anterior capsulotomy immediately prior to
cataract surgery. All laser procedures resulted in a successful
capsulotomy with smooth, uniform edges (Figure 1) and no
capsular tears. The laser allows the surgeon to create a cus-
tomized capsulotomy, with the rhexis’ diameter individual-

(Continued on page 82)
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Figure 1. Used for anterior capsulotomies, the laser creates
smooth, uniform edges.

Figure 2. Compared with the manual capsulorrhexis,
femtosecond rhexis creation was more reproducible.
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Figure 3. The LenSx was used to segment the lens into quadrants.

ized for each treatment. | generally chose to perform a
4.5- to 5-mm capsulotomy diameter for a 6-mm optic.

When compared with manual capsulorrhexis (Figure 2),
the achieved diameter of laser capsulotomies was signifi-
cantly more reproducible, with 100% of cases achieving the
intended diameter. In contrast, only 10% of the manual
rhexis procedures achieved diameter accuracy of £0.25 mm.

Such exquisite control may be particularly important for
accomodating IOLs, where a larger capsulorrhexis (mini-
mum size, 5.5 mm) is thought to enhance the accommoda-
tive effect. A rhexis that extends too far peripherally may
not allow the IOL to be covered by the anterior capsule,
potentially leading to higher rates of posterior capsular
opacification.

FEMTOSECOND LASER LENS FRAGMENTATION

We are also evaluating the use of the LenSx femtosecond
laser to fragment the lens, with our initial series demon-
strating successful lens segmentation into quadrants
(Figure 3). No complications have been noted during these
procedures, which eliminate the need for manually creat-
ing grooves with the phacoemulsification handpiece.

CONCLUSION

Cataract surgery technology continues to evolve in
search of better outcomes. The development of a fem-
tosecond laser that can create precise, integrated inci-
sions in multiple parts of the eye presents a new oppor-
tunity to elevate our surgical results to the next level of
performance. B

This article is reprinted from Cataract & Refractive
Surgery Today Europe’s August 2009 edition.
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