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Abstract
Background and purpose: To determine whether the implantation of a toric intraocular lens following
cataract surgery is effective in reducing pre-existing corneal astigmatism.

Methods: A consecutive case series of 84 patients with high refractive errors, especially high astigmatism, who
were unsuited to Excimer laser surgery, underwent a standard phacoemulsification operation followed by the
implantation of a T-flex toric IOL ((Rayner Intraocular Lens Limited, East Sussex, UK). The patients were 
followed up over a four-year period.

Results: Eighty-four eyes experienced a significant improvement in uncorrected visual acuity (UCVA).
Seventy-six per cent of all eyes treated had a postoperative UCVA of 0.50 or better.
The average spherical equivalent in eyes without any other pre-existing ocular conditions improved from

4.9 D pre-operatively to 0.5 D postoperatively, while eyes with pre-existing ocular conditions improved from
5.7 D pre-operatively to 0.5 D postoperatively. The average cylinder improved from 4.0 D pre-operatively to
0.8 D postoperatively in patients without any other ocular conditions, and from 5.3 D pre-operatively to 
1.6 D postoperatively in patients with pre-existing ocular conditions. 

Conclusion: Toric IOLs provide good results in treating varying degrees of pre-existing corneal astigmatism
in normal eyes as well as in eyes with pre-existing pathology.

Financial disclosures: The author does not have any financial interest in any of the products mentioned in
this article.

Introduction
Astigmatic patients with pre-existing or keratoplasty-
induced astigmatism, who undergo cataract surgery or
refractive lens exchange with a standard monofocal
IOL, are often disappointed with the outcomes. This is
due to residual astigmatism which additionally
requires spectacle correction, hard contact lenses or
another surgical procedure.1

Different procedures are in use to enhance the post-
operative optical quality of patients after cataract 
surgery, and simultaneously correct corneal 
astigmatism.2 These include spectacle correction, rigid
gas permeable contact lens, limbal relaxing incisions,
refractive surgery and IOL implantation. 
In cases where the astigmatism is high, spectacle 
correction, limbal relaxing incisions and refractive sur-
gery may not be able to correct all of the astigmatism.

While a rigid gas-permeable contact lens may provide
good visual acuity results in treating astigmatism, patient
dissatisfaction with this procedure is high. This is due in
part to the initial discomfort patients experience in 
wearing these lenses, as well as their preference for a 
permanent treatment like an IOL.3 

Toric IOLs have shown good rotational stability and
good functional results, and are therefore an excellent
alternative for highly astigmatic eyes.4 While the focus of
cataract surgery is the correction of aphakia, today’s
techniques and implants offer surgeons the opportunity
to individualise the postoperative astigmatism of patients
and thus increase overall patient satisfaction.1

The objective of this study was to review a series of
highly astigmatic cataract patients who were implanted
with toric IOLs over a four-year period, in order to 
establish the merit of toric IOLs in correcting both the
sphere and the cylinder.
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Materials and methods
This study was a retrospective analysis of a consecutive
case series of patients implanted with a toric IOL over a
four-year period. The results of 84 cataract patients aged
between 30 and 81 years, with high refractive errors, who
were not suitable for Excimer laser surgery, were
analysed. All patients were implanted with the Rayner
acrylic hydrophilic T-flex toric IOL (Rayner Intraocular
Lens Limited, East Sussex, UK) by the same surgeon
(JdTV). 
The pupil was dilated in all the cases, using Cyclomydril
drops (Alcon Laboratories, Inc., Texas, USA). The patient’s
refraction was combined with the corneal K readings, and
two corneal markings were made on the limbus with a
YAG laser (Alcon Laboratories Inc., Texas, USA) to ensure
proper alignment of the IOL. The IOL axis of the lowest
dioptric power was marked and aligned with the axis of
the highest power on the patient’s cornea.Figure 1: Attempted vs achieved cylinder correction
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Figure 2: Attempted vs achieved cylinder correction
(normal)
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Figure 3: Attempted vs achieved cylinder correction
(other)
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Figure 4: Average cylinder pre-op vs postop,
ordered by pathology
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Figure 5: Average SE pre-op vs postop ordered by
pathology
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A 3.2 mm temporal clear corneal incision was made
with a calibrated knife to perform the phacoemulsifica-
tion and extract the cataract. Ocucoat (Bausch & Lomb,
NY, USA) viscoelastic solution was injected and a con-
tinuous curvilinear capsulorrhexis (CCC) with a diameter
of approximately 5.0 mm was created with a 26-gauge

bent needle. After hydrodissection, bimanual pha-
coemulsification was performed using the Infinity pha-
coemulsification system (Alcon Laboratories, Inc., Texas,
USA). Irrigation/aspiration (I/A) was performed. Cortical
remnants and the viscoelastic were removed with a 45-
degree angled I/A tip with a diameter of 1.8 mm. The
capsular bag was filled with the viscoelastic and the IOL
was inserted into the capsular bag using forceps.
Through clockwise rotation using the corneal axis mark-
ings, the torus (cylinder) was positioned on the anterior
surface of the optic and the Amon-Apple Enhanced
Square Edge on the posterior surface. Finally, the wound
was hydrated.
T-flex toric IOLs are particularly useful for those
cataract patients where incisional methods would pro-
vide inadequate astigmatic correction.5 The T-flex
ensures precise surgical results, especially in severe astig-
matic patients. Unlike plate-haptic and multi-piece toric
IOLs, T-flex toric IOLs have inherent rotational stability.

Inclusion criteria
Cataract patients with corneal astigmatism higher than
2 D and corneas too thin to perform refractive laser sur-
gery were included in the study.
Of the 84 eyes, 45 (count N = 45) eyes had no pre-exist-
ing ocular pathology. The remaining 39 eyes had ocular
pathology including: penetrating keratoplasty (count
PKP = 18); keratoconus (count C = 14); 4 eyes had pre-
viously undergone radial keratotomy (count RK = 4);
optic neuritis (count ON = 2) and early stage age-related
macular degeneration (count SMD = 1).

Complications
In two eyes the CCC were not intact; however, the poste-
rior capsules were intact and the lens was placed with the
optic mainly inside the bag and good stability.

Results
All eyes experienced a significant improvement in UCVA;
64 of 84 eyes (76%) had postoperative UCVA of 0.5 or
better whereas pre-operatively only one eye had UCVA of
0.5 or better.

Figure 6: Distribution of SE postop (%)
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Figure 8: Distribution of cylinder postop (normal)
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Figure 9: Distribution of cylinder postop (other)
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Figure 7: Cumulative distribution postop of defocus equiv-
alent refraction
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Of the eyes with no pre-existing pathology, 37 of the 45
eyes (82%) improved to UCVA of 0.5 or better, whereas
pre-operatively none of these eyes had UCVA of 0.5 or
better.

Discussion
It is a known fact that larger astigmatism of up to 30 D
can be corrected using a toric IOL.1 The results of this
study demonstrate that toric IOL implantation following
cataract surgery effectively treats varying degrees of
astigmatism. The visual results are favourable and the
refractive target predictability is high.
The average cylinder results of patient eyes in our study
improving from 4.0 D pre-operatively to 0.8 D postoper-
atively, correlate with those of another study conducted
by Dardzhikova A et al,6 to assess the visual outcomes of
toric IOL implantation for astigmatic correction in
cataract patients. Here, the mean refractive cylinder of
the 111 eyes improved from −1.25 D pre-operatively to
−0.32 D postoperatively.
The unique Amon-Apple Enhanced Square Edge design
of the T-flex toric IOL, reduces posterior capsular opaci-
fication (PCO) by creating a physical barrier to cell
migration. It has a low YAG rate and offers greater cus-
tomisation options with a sphere range of −10 D to +35 D
and a cylinder range of +1 D to +11 D. This is especially
useful when treating patients with varying degrees of
refractive errors where one can effectively treat a
patient’s pre-operative astigmatism and increase overall
patient satisfaction.
The T-flex achieved good visual outcomes because of
the absence of rotation in lenses designed with Rayner’s
patented AVH technology.
Compared to incisional techniques, toric implants pro-
vide better predictability and precision and suffer less
from regression as they have inherent rotational stabili-
ty, which is important as good visual acuity is directly
related to IOL rotational stability and refractive pre-
dictability.2,4

The satisfactory results of this consecutive case series,
achieved with the toric IOL, demonstrates that we can
consider implantation of this lens as a procedure with the
potential for safe, predictable and effective correction of
astigmatic errors in pseudophakic eyes.
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Figure 10: Cumulative distribution pre-op BCVA
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Figure 11: Cumulative distribution pre-op and postop UCVA
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Figure 12: Cumulative distribution pre-op and postop BCVA
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64 of 84 eyes (76%) had postoperative UCVA of
0.5 or better whereas pre-operatively only one
eye had UCVA of 0.5 or better

100

90

80

70

60

50

40

30

20

10

0 1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.05 0.003

14

100

90

80

70

60

50

40

30

20

10

0
0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.05

68 69 68 71
74 75 79

86
80

87 88
94 93 95 95

99 99 100 100 100

100

90

80

70

60

50

40

30

20

10

0
1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1

68 68
74

79 80
88

93 95 99 100

26

41

55
61

75

91
95

100 100

14

14

19

622

OSSA WINTER 2010:Orthopaedics Vol3 No4  8/20/10  4:27 PM  Page 35




