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Abstract
The treatment of corneal astigmatism at the time of cataract surgery is commonplace. Corneal incisional surgery and toric intraocular
lenses (IOLs) are routinely utilised; the role of each modality is understood and defined. Although technological advances have been
made in the assessment of the cornea and in the execution of the treatment options, recent innovations in toric IOL designs may be more
significant for the comprehensive ophthalmologist.
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Cataract surgery offers the ophthalmic surgeon an opportunity to treat
corneal astigmatism. However, the question remains, what is reasonably
possible and what is needed to attain this possibility?
As an initial step, the question needs to be asked, how much
astigmatism is significant? Employing adaptive optics and bench top
studies, it has been shown that there is little visual benefit in reducing
astigmatism to less than 0.50 D.1 In terms of optical quality 1.00 D or
greater of astigmatism results in decreased vision below 20/20 in 50 %
of patients (Steve Schallhorn, review of 4,956 premium intraocular
lens [IOL] cases, personal communication). However, the significance
of residual astigmatism is probably best expressed in terms of when
patients would be willing to undergo another procedure for correction
of that astigmatism; 90 % of patients are unwilling to have further
surgical intervention unless the astigmatism is greater than 1.00 D.2
Thus, the majority of surgeons will offer management of astigmatism to
patients with 0.75 to 1.00 D of corneal astigmatism.3
Approximately 40 % of patients coming to cataract surgery have
greater than 1.0 D of corneal astigmatism and could be considered as
candidates for intervention.
Accuracy in the treatment of astigmatism requires that the contribution
of posterior corneal curvature and the drift of the astigmatism postoperatively with time be considered. Currently, the recommendation is
to target an outcome with a small degree of with-the-rule astigmatism
(0.25 to 0.50 D) when managing corneal astigmatism correction; this
result will adequately compensate for both the posterior corneal
astigmatism and any drift with time in the majority of cases.4
Management options for corneal astigmatism include toric IOLs and
incisional surgery. Incisional techniques range from cataract wound

102

Beiko_FINAL.indd 102

incision construction and placement, opposite clear corneal incisions,
limbal relaxing incisions and astigmatic keratotomy. Comparing incisional
techniques to toric IOLs, outcomes were similar in patients with corneal
astigmatism up to 2 D. However, if the corneal astigmatism is greater
than 2.25 D, toric IOLs result in better outcomes.5
Although femtosecond lasers are touted as being more accurate in
the performance of incisional correction of astigmatism, studies have
found that the outcomes are not as dramatic.6–11 Femtosecond corneal
incisions are effective for astigmatism less than 2.0 D and, although
they are statistically better, femtosecond lasers are clinically only 5 %
more effective than manual incisions.12 Intrastromal femtosecond laser
incisions are minimally less effective than femtosecond astigmatic
keratotomy, and can be used up to 1.50 D.
The most common choice for ophthalmologists for correcting
astigmatism continue to be toric IOLs.13 When determining the power
of a toric IOL, preoperative assessment with optical biometry and
either corneal topography or tomography is essential. The use of
intraoperative aberrometry has not shown any definitive advantage in
this respect. Toric calculators allow for more accurate assessment of
the amount of astigmatism to be corrected. Using a calculator based
on the Holladay 1 formula, instead of a fixed ratio toric calculator,
can improve the accuracy by up to 0.44 D, especially in high- and
low-power IOLs.14
For alignment of toric IOLs, conventional marking systems and digital
systems have been evaluated. Using conventional marking, it has
been found that the error in one-piece acrylic toric IOL alignment
is approximately 5°, but may be higher than 10° in 3 % of patients.
The values are much higher with silicone plate haptic toric IOLs, 6–9°
and 20 %, respectively.15,16 Comparing a one-step conventional marking
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system using a pendulum marker to a two-step digital system with
both iris and limbal registration, the digital system was significantly
more accurate (p=0.003); 2.4°±1.96° for the digital system versus
4.33°±2.72° for the one-step conventional marking system.17 Similarly,
intraoperative aberrometry has been reported to yield significantly
more accurate outcomes in terms of cylinder axis than conventional
marking systems.18,19
Recent developments in toric IOL design have made significant advances
in improving the ability to attain desired outcomes. The Precizon Toric
IOL (Ophtec, Groningen, The Netherlands) has a proprietary design
that allows the lens to be 100 % more forgiving of misalignment (Eric
Mertens, personal communication). The Symfony lens (Abbott Medical
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Optics, Santa Ana, US), due to its design, allows for compensation of
approximately 1.25 D of astigmatism in its spheric form; the toric version
should theoretically also have this additional ability to be tolerant of
power and alignment error.
Currently, the comprehensive ophthalmologist has the ability and
confidence to successfully correct stable regular corneal astigmatism
at the time of cataract surgery, using tools that should be at his disposal.
Digital technology does provide some evidence of improved outcomes.
However, by employing optical biometry, corneal topography, a toric
calculator, conventional marking systems and one of the recently
developed novel designs of tolerant toric IOLs, comparable outcomes
to those attained with more expensive technology can be promised. ■
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