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OTHER TORIC
INTRAOCULAR LENSES

| WHY DO WE NEED A
| TORIC INTRAOCULAR LENS?

| stigmatism as a refractive error can be
T Adisabling, affecting the quality of vision
| and quality of life of many patients.
’ Approximately 18% to 23% of cataract patients
" i have at least 1.5 diopters (D) of pre-existing astig-
, matism, 8% to 10% of the population present with
‘ at least 2.25 D of astigmatism, and approximately
2% present with at least 3.00 D of astigmatism.
\ Advances in the ability to correct the refractive
\ errors of cataract patients with astigmatism have
gained interest in recent years.1-4
‘ As mentioned in previous chapters, various sur-
gical procedures exist to correct astigmatism, such
as limbal relaxing incisions (LRIs), astigmatic kera-
totomy, photorefractive keratectomy (PRK), and
laser-assisted in situ keratomileusis (LASIK). The
advantages and limitations of these procedures
have been well documented. In the case of inci-
sional refractive surgery, the results are variable
and are dependent on the depth and length of the

incisions, the size of the optical zone, the patient’s
age, and the type of astigmatism. The skill of the
surgeon is just as important. In addition, the risks
of over- and undercorrection, perforation, and
wound gap also need to be considered.4-® With
regard to excimer laser surgery, cost is a major
disadvantage. Complications, even though infre-
quent, such as loss of best-corrected visual acuity,
a decentered ablation zone, flap complications,
night vision difficulties, and regression, must be
kept in mind. In addition, in all of these tech-
niques, the amount of cylinder that can be cor-
rected is limited. For this reason, in cases of high
astigmatism, these procedures are associated with
poor visual quality and low predictability.l-8

The introduction of toric intraocular lenses
(IOLs) provides an opportunity for a more precise
correction of the astigmatism. The concept of
neutralizing congenital corneal astigmatism using
arigid polymethylmethacrylate (PMMA) toric lens
was first developed by Shimizu in 1992, the same
year in which Grabow and Shepherd implanted
the first foldable silicone toric plate-haptic IOL.

- Henderson BA, Gills JP.
169 A Complete Surgical Guide for Correcting Astigmatism:
An Ophthalmic Manifesto, Second Edition (pp. 169-182).
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170  Chapter 19

For successful surgery to be achieved with a toric
lens, appropriate selection of IOL power and
adequate rotational stability are essential to avoid
the induction of astigmatism and to reduce pre-
existing astigmatism.9-11
The incision size is another major determining
factor in surgical success, having the potential to
greatly modify the results of the toric IOL surgery.
Nowadays, there exists a general trend toward
smaller incision sizes, thus reducing surgically
induced astigmatism (SIA). Performing microin-
cisional cataract surgery (MICS), which makes
use of incisions smaller than 2 mm in length
combined with toric IOL implantation, is more
effective and precise in correcting pre-existing cor-
neal astigmatism. There are toric IOLs that can be
implanted through 1.7-mm incisions, such as the
Acri.Comfort 646TLC and the Acri.LISA 466TD
(Carl Zeiss Meditec, Jena, Germany), which, in
our studies, we have found to be appropriate for
MICS. 11,12

As mentioned earlier, rotational stability is
also crucial for a successful surgery. It has been
estimated that approximately 1 degree of off-axis
rotation results in a loss of up to 3.3% of the
lens cylinder power. When the toric lens rotates
30 degrees, the cylinder power is completely lost.
A number of studies regarding rotational stability
and its evaluation have been reported.l,2/10,13,14

Implantation of a toric IOL is an option for

astigmatic correction at the time of cataract sur-
gery for the following reasons:

1. It preserves the corneal integrity by avoid-
ing alteration into the stromal lamellae, and
therefore there is no risk of regression. It is
safe, and the results are more predictable.

2. The technique is a second option for the
surgeon in cases in which there is a refrac-
tive error. The IOL can be repositioned or
replaced to achieve astigmatic correction.

3. Itis a simple procedure without a long learn-
ing curve.

4. This procedure does not require special
instruments or nomograms.

5. It avoids SIA and is effective in correcting
high corneal astigmatism, thus improving
patient quality of vision and quality of life.

This chapter describes the toric IOLs available
in Europe and worldwide.

ToRIC INTRAOCULAR LENSES
AVAILABLE IN EUROPE

The following are toric lenses available in
Europe for the correction of high corneal astig-
matism. The discussion is not exhaustive, how-
ever, Other toric IOLs are also available or are still
under study in Europe.

i 1Ll ',(1il‘,_.‘,ﬂ:!“,'_-‘

Dr. Schmidt Intraocularlinsen GmbH (Sankt
Augustin, Germany), a company of HumanOptics
(Erlangen, Germany), has developed the MicroSil
toric I0L, a 3-piece, foldable, toric IOL that is
available in spherical powers between -3.00 D
and 31.00 D and cylindrical powers ranging from
1.00 D to 30.00 D (availability of cylinder depend-
ing on combination with sphere).

There are 2 types of MicroSil toric IOLs that
can be implanted in the capsular bag, namely the
MS6116TU (Torica-s) and the MS6116T-Y (Torica-
sY).The difference is that the MS6116T-Y incorpo-
rates blue light protection.1> The optic of the lens
is marked with 2 peripheral lines, which serve as
a guide to align the IOL with the steep axis. Both
lenses can be implanted through an incision of
3.2 mm to 3.4 mm.

Table 19-1 shows the features of the MS6116
IOLs. Figure 19-1 shows the design of the
MS6116TU and MS6116T-Y lenses.

The Z-design ensures the rotational stability
and helps to balance mechanical forces during
postoperative capsular bag shrinkage. However,
careful attention must be paid during implanta-
tion due to the extended Z-haptics of this toric
IOL. Because of the shape of the haptics, implant-
ing the MicroSil toric lens is more difficult than
inserting a conventional posterior chamber [OL.
In a report of a study of 36 eyes implanted with
the MicroSil 6116TU, Fox et al proposed creating
an oval-shaped capsulorrhexis to avoid difficulties
in implanting these lenses, thereby helping to
prevent complications.16

The company has also designed other models
of IOLs as alternatives for special cases, such as
in aphakia or traumatic cataracts. These are the
MS614T(Torica-sS) and the MS614T-Y (Torica-sS-Y
with blue light protection) for sulcus fixation, with
loop modified haptics. These lenses are available
in spherical powers between -3.00 D and 31.00 D
and cylindrical powers ranging from 1.00 D
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MS6116TU and MS6116TY 10OLs

Feature | MS6116TU

MS6116TY

Type Toric posterior chamber IOL (3-piece,
foldable, 360-degree sharp optic edge)

Toric posterior chamber IOL with blue light
protection (3-piece, foldable, 360-degree
sharp optic edge)

Optic material

Silicone elastomer with UV-absorber

Silicone elastomer with UV-absorber and
yellow coloring agent

Haptic material High-molecular PMMA

Optic shape

Spherical anterior surface; Toric posterior surface

Haptic shape Undulated Z-loop

Spherical D range |0.50 D steps: 15.00 to 25.00 D

1.00 D steps: -3.00 D to 14.00 D/26.00 D to 31.00 D

Cylinder D range | 0.50 D steps: 1.00 D to 3.00 D

1.00 D steps: 4.00 D to 30.00 D max

Availability of cylinder depending on combination with sphere

A-constant (est.) 118.6

Cylinder axis

The 2 thin lines in the periphery of the optic indicate the plus-cylinder axis

Reprinted with permission from HumanOptics, Erlangen, Germany.

r\{_

Figure 19-1. (A) The MS6116TU with 2 thin lines in the periphery of the optic indicating the plus-cylinder axis.

(B) The MS6116TY with blue-light protection. Reprinted with permission from HumanOptics, Erlangen, Germany.

to 30.00 D (availability of cylinder depending on

combination with sphere). Figure 19-2 shows the
design of the MS614T and MS614T-Y toric IOLs.
In cases of residual refractive error, the com-
pany suggests the use of the MicroSil Add On IOL
(MS714 TPB or the MS714TPB-Y with blue light
protection) for sulcus fixation, with C-loop modi-
tied undulatep haptics. These lenses are available
in cylindrical powers from +1.00 D to +6.00 D in

_increments of 1.00 D with a spherical equivalent

power of 0 D. Additionaly, there are other powers
that are available on request.16 Figure 19-3 shows
the design of the MS714TPB (Torica —sPB) and the
MS714TPB-Y(Torica —sPBY).

It is important for the reader to know that
since Dr. Schmidt Intraocularlinsen is a subsidiary
of HumanOptics, all of their lenses are available
under both labels and therefore have 2 different
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@ 14.0 0°
B —

Figure 19-2. (A) The MS614T toric IOL for sulcus fixation. (B) The MS614T-Y toric IOL for sulcus fixation with blue-

light protection. Reprinted with permission from HumanOptics, Erlangen, Germany.
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Figure 19-3. (A) The MS714TPB. (B) The MS714TPB-Y with blue-light protection. Reprinted with permission from

HumanOptics, Erlangen, Germany.

names for each product. In the following list, the
first name belongs to the Dr. Schmidt brand and
the second name belongs to the HumanOptics
brand:

e MS6116TU or Torica-s

e MS6116T-Y or Torica-sY
MS614T or Torica-sS
MS614T-Y or Torica-sSY
MS714TPB or Torica-sPB
MS714TPB-Y or Torica-sPBY

Oculentis (Berlin, Germany) offers 2 models of
standard toric IOLs and 2 models with custom-
ized ranges, whose differences are in power of

correction, overall length, and haptics design,
among other featuresl?:
e Lentis LS-313T: Standard [OL with types
T1, T2, and T3 for correction of cylinder of
+1.50 D, +2.25 D, and + 3.00 D, respectively.

e Lentis LU-313T: Customized 1-piece with
aspherical surface posterior, monotoric ante-
rior, and plate-haptics.

e Lentis LS-312T: Standard IOL with types from
T1 to TS for correction of cylinder of +1.50,
+2.25, +3.00, +3.75, and +4.50, respectively.

e Lentis LU-312T: Customized 1-piece with
aspherical surface posterior, monotoric ante-
rior, and C-haptics.

Table 19-2 shows the features of the different

101s, and Figure 19-4 shows their designs.
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tis Toric IOLs

| Lentis LS-313T

Feature Lentis LS-312T | Lentis LU-313T | Lentis LU-312T
Type One-piece acrylic IOL
Optic size 6 mm
Overall length 11.0 mm I 12.0 mm I 11.0 mm 12.0mm
Haptic angulation | 0 degrees
Optic Biconvex aspherical surface—posterior; monotoric—anterior
Design Optic and plate-haptic | Optic and C-haptic | Optic and haptic | Optic and C-haptic
with 360-degree square | with 360-degree with 360-degree | with 360-degree
edge square edge square edge square edge
Material HydroSmart copolymer consisting of acrylates with hydrophobic surface, UV absorbing
Available diopters [ Main value: +15.00 D | Main value: £15.00 | Main value: =0.00 D to +30.00 D
to +25.00 D (0.50 D) Dto +25.00 D Cylinder value: +0.25 D to +12.00 D
Cylinder value: Cylinder value:
T1: +1.50 D; T1: +1.50;
T2: +2.25 D; T2: +2.25;
T3: +3.00D T3: +3.00;
T4: +3.75;
T5: +4.50
Estimated A-factor | 118.1 (SRK/T) 118.7 (SRK/T) 118.1 (SRK/T) 118.2 (SRK/T)
(optic)
Recommended 2.6 mm
incision size

Reprinted with permission from Oculentis, Berlin, Germany.

The Oculentis calculator allows the correct
selection of IOL and optimal axis location within
the capsular bag. Both customized models are also
available with blue light filter.

A new IOL is being studied—the Lentis Mplus
toric, a model toric and multifocal for correction
of presbyopia and astigmatism. It provides an
addition of 3.00 D and a correction of cylinder up
to 12.00 D. Our initial experience with this IOL
has been good.

ravner

The British company Rayner Intraocular Lenses
Ltd. (East Sussex, UK), introduced its T-flex Aspheric
toric IOLs (models 573T and 623T) to the market
as an alternative to toric IOLs with a restricted
range of torus. With the T-flex Aspheric 10L, the
cylinder is implemented on the anterior surface of
the optic and the Amon-Apple Enhanced Square

Edge on the posterior surface, which accounts for
the reduced incidence of posterior capsule opacity
(PCO). Furthermore, with its patented anti-vault-
ing haptic (AVH) technology, this lens achieves
optimal centration and torsional stability. It is
manufactured from Rayacryl hydrophilic acrylic
co-polymer, which presents with high biocompat-
ibility, low PCO, low silicone oil adherence, and
optical purity due to the absence of vacuoles or
glistenings. Model 623T is especially suitable for
myopic eyes and designed for low- and medium-
power lenses. Model 573T is designed for normal
and hyperopic eyes and for higher power lenses.18
Table 19-3 describes the features of the T-flex
Aspheric toric IOLs. Figure 19-5 shows the design
of the T-flex Aspheric IOL.

In June 2006, Rayner launched its M-flex T mul-
tifocal IOL with added toric correction. Standard
multifocal IOLs are contraindicated for patients
with greater than 1.5 D of astigmatism, but with
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A B ]
12.0 mm 6.0 mm 11.0 mm 6.0 mm
D [ Figure 19-4. (A, B) The Lentis LU-312T.
- (C, D) The Lentis LU-313T. (E) The Lentis
=~ " — | 313LS. Reprinted with permission from
5 Oculentis, Berlin Germany.
11.0 mm 6.0 mm
4 =0 7 W
|\

: ' T-flex Aspheric Toric IOL

Features T-flex Aspheric IOL

Type Rayacryl IOL-enhanced square edge
Optic size 573T: 5.75 mm; 623T: 6.25 mm
Overall length 573T: 12.0 mm; 623T: 12.5 mm

Optic shape Anterior surface of the optic is toric
Material Rayacryl hydrophilic acrylic co-polymer

Available diopters

Spheres: +6.00 D to +30.00 D in 0.50 D steps
Cylinders: +1.00 D to +6.00 D in 1.00 D steps

Premium range (manufactured specifically to order):
Spheres: —10.00 D to +35.00 D maximum (sphere + cylinder) in 0.50 D steps
Cylinders: +1.00 D to +11.00 D in 0.25 D steps

Estimated A-factor (optic)

118.9

Reprinted with permission from Rayner, East Sussex, UK.
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Figure 19-5. Design of the T-flex Aspheric IOL. Reprinted
with permission from Rayner, East Sussex, UK.

Table 19-4

Figure 19-6. Design of the M-flex T toric IOL. Reprinted
with permission from Rayner, East Sussex, UK.

M-flex T Multifocal Toric IOL

Features 588F for Base Powers > 25.0 D 638F for Base Powers < 25.0 D
Optic diameter 5.75 mm 6.25 mm

Overall length 12.0 mm 12.5 mm

A-constant 118.6

Standard power

Maximum spherical equivalent: +14.00 D to 4+32.00 D in 0.50 D steps

Cylinder: 2.00 D

Addition: +3.00 D or +4.00 D

Premium range

Maximum spherical equivalent: +14.00 D to +32.00 D in 0.50 D steps

(manufactured to | ¢y linder: +1.00 D to +1.50 D and +2.50 D to +6.00 D in 0.50 D steps

order)

Addition: 4+3.00 D or +4.00 D

Reprinted with permission from Rayner, East Sussex, UK.

the Rayner M-flex T multifocal toric IOL, the com-
bination of both allows the potential benefit of
reducing spectacle dependence even in patients
with significant corneal astigmatism.1?

The M-flex T multifocal IOL is based on a multi-
zone refractive aspheric optic technology, with
either 4 or 5 annular zones depending on the IOL
base power. It provides +3.0 D or +4.0 D of addi-
tional refractive power at the IOL plane, which is
equivalent to +2.25 D or +3.00 D at the spectacle
plane. This lens can correct a standard cylinder of
2.00 D and nonstandard power range of 1.00 D to
1.5 D and 2.5 D to 6.00 D in 0.5-D increments.

This IOL offers an excellent multifocal cor-
rection without the problem of halos and glare.
Furthermore, it offers all of the advantages as the
T-flex, as described previously.20.21 Rayner M-flex T
toric IOLs are currently manufactured as mod-
els 588F and 638F, having a 5.75-mm optic and
a 6.25-mm optic, respectively. Table 19-4 and
Figure 19-6 show the features and design of the
M-flex T toric IOL.

For cases of postsurgical and residual ametro-
pia, Rayner designed the Sulcoflex Toric 653T
pseudophakic supplementary IOLs. Their unique
design, compared to conventional piggyback lens-
es, ensures that the potential for contact between
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eatures of t _Sulcoﬂex Toric IOL

Features Sulcoflex 653T
Optic body diameter 6.5 mm
Overall length 14 mm

Haptic angulation 10 degrees

Optic configuration

Anterior convex, posterior concave

Standard power

Sph. equivalent: —3.00 D to +3.00 D in 0.50 D steps

Cylinder: +1.00 D to +3.00 D in 1.00 D steps

Premium range (manufac-

Sph. equivalent: 6.00 D to +6.00 D in 0.50 D steps

tured to order)

Cylinder: +1.00 D to +6.00 D in 0.50 D steps

Reprinted with permission from Rayner, East Sussex, UK.

the 2 implants is minimized and reduces the like-
lihood for additional refractive error and optical
aberration that can occur due to optic distortion
caused by a narrow area of contact between the
IOLs. These lenses possess a large optic diameter,
which ensures quality of vision with reduced optic
iris capture. Their round optic edge contributes to
low rates of dysphotopsia, and their undulating
haptic allows better IOL centration and rotational
stability. Moreover, the haptic angulation ensures
uveal clearance, thereby avoiding pigment dis-
persion and further reducing the risk of optic
iris capture. The Sulcoflex Toric 653T can correct
cylinders of +1.0 D to +3.0 D in 1.0-D increments
and a customized cylinder range of +1.00 D to
+6.00 D in 0.5-D increments. Table 19-5 and
Figure 19-7 show the features and design, respec-
tively, of the Sulcoflex Toric 653T.

In September 2007, Acri.Tec AG was acquired by
Carl Zeiss Meditec. The acquisition enabled Zeiss
to offer the innovative Acri.Comfort 646TLC, now
called AT TORBI 709M, the first bitoric, aspheri-
cal, foldable, one-piece, acrylic polymer posterior
chamber lens for endocapsular fixation for true
MICS (less than 2-mm incisions) ensuring a good
quality of vision.

As mentioned earlier, a maximum reduction
in incision size (MICS) to avoid the induction of
astigmatism and of aberrations, which combined
with toric IOL implantation, is more effective
and precise in correcting pre-existing corneal

Figure 19-7. Design of Sulcoflex Toric 653T IOL.
Reprinted with permission from Rayner, East Sussex,
UK.

astigmatism, improving the optical quality of the
cornea,13,14

The AT TORBI 709M IOl has an optical
zone of 6-mm diameter, an overall length of
11 mm, and an A-constant of 118.3, with spherical
powers available from -10.00 D to +32.00 D and
cylinder powers from +1.00 D to +12.00 D. The
cylinder values outside of the standard range are
manufactured individually. This IOL presents a
good centration and rotational stability. Table 19-6
and Figure 19-8 show the features and design of
the lens.22,23
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Acri.Comfort 646TLC/AT TORBI 709M

Features Acri.Comfort 646TLC/AT TORBI 709M
Optic design Monofocal, bitoric, aspheric (aberration neutral)
Optic diameter 6 mm

Total diameter 11 mm

Haptic angulation 0 degrees

Edge Square edge; optic and haptic

Incision size 1.5t0 1.7 mm

Material Hydrophilic acrylic 25% with hydrophobic surface

Diopter range

Sphere: —10.00 D to +32.00 D (0.50 D steps)

Cylinder: +1.00 D to +12.00 D (0.50 D steps)

A constant

Lens can be calculated online via Z CALC

Reprinted with permission from Carl Zeiss Meditec, Jena, Germany.

Acri.Comfort 646 TLC
Bitoric design
0D=6.0 mm
TD = 11.0 mm

Figure 19-8. Design of the Acri.Comfort 646TLC.
Reprinted with permission from Carl Zeiss Meditec,
Jena, Germany.

Recently, the company unveiled the new
monotoric bifocal Acri.LISA toric 466TD, now
called AT LISA Toric 909M, the first aspher-
ic toric multifocal TIOL for true MICS. This
lens combines the visual performance of the
AT LISA bifocal lens for near, intermediate, and
distance with the stable astigmatic correction
of the AT TORBI bitoric lens. The near vision
segment of the IOL is +3.75 D and astigmatism
correction is achieved through the front surface.
This model is also available with violet light filter
known as AT LISA Toric 909MV.

The lens is ideal when we have a patient with
presbyopia and astigmatism more than 2.00 D.

The LISA name was conceived as an acronym
for the characteristics of the lens:
e Light distributed asymmetrically between
distant 65% and near focus 35% for improved
intermediate vision and less halos and glare

» Independence from pupil size due to high-
performance diffractive refractive microstruc-
ture covering the complete optical diameter

e Smooth micro phases (SMP) technology,
conferring to the lens a surface without any
right angles for ideal optical imaging quality
with reduced light scattering

e Aspheric optic for better contrast sensitivity
and depth of field, sharper vision, and an
extended intermediate range

The AT LISA toric 909M offers cylindrical cor-

rection from +1.00 D to +12.00 D in 0.5 D incre-
ments. Table 19-7 and Figure 19-9 show the char-
acteristics and design of this lens.

OUTCOMES OF THE DIFFERENT
TORIC INTRAOCULAR LENSES
AVAILABLE ON THE MARKET

HumanOptics

Dr. Fox carried out a clinical evaluation of
36 eyes implanted with MS6116TU lenses between
2004 and 2007.16 All eyes underwent routine
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(A€ Acri.LISA 466TD/AT LISA Toric 909M

Features Acri.LISA 466TD/AT LISA Toric 909M
Lens design Single piece, diffractive +3.75 add, toric IOL with square edge of optic and haptic.
Optic design Multifocal, anterior toric, aspheric (aberration correcting). Available with violet light

filter: AT LISA 909MV

Optic diameter 6 mm
Total diameter 11T mm
Haptic angulation 0 degrees

Incision size 1.5 mmto 1.7 mm

Material

Hidrophilic acrylic 25% with hydrophobic surface.

Diopter range

Sphere: —10.00 D to +32.00 D (0.50 D steps)

Cylinder: +1.00 D to +12.00 D (0.50 D steps)

A Constant

Lens can be calculated online via Z CALC

Reprinted with permission from Carl Zeiss Meditec, Jena, Germany.

Figure 19-9. Design of Acri.LISA toric 466TD. Reprinted
with permission from Carl Zeiss Meditec, Jena,
Germany.

phacoemulsification cataract surgery with a 3-mm
temporal incision at Chichester Nuffield Hospital
or Goring Hall Hospital in the United Kingdom.
Results showed a mean pre-existing corneal astig-
matism of 2.95 + 1.05 D (SD 1.7 to 5.84).16 At
9.08 weeks, the average postoperative refractive
cylinder was —-0.69 + 0.38 D (range of 0.00 D to
-1.75 D) and spherical equivalent was -0.44 +
0.34 D (range 0.25 D to -1.25 D), respectively. The
lens showed good rotational stability in all but
1 of the cases that was 7 degrees off axis. In spite
of this, a second operation was not required to
correct the axis change. Furthermore, there was

no appearance of significant posterior capsule
opacification. The percentage of astigmatism cor-
rected was 73%. In 86% of cases, the cylinder in
the postoperative refraction was 0.75 D or less.

Gerten et al (Germany) implanted 24 MS6116TU
toric IOLs in patients with a pre-existing cor-
neal astigmatism of between 2.00 D and 6.00 D.
Twenty-two of the patients had congenital astig-
matism and 2 had astigmatism induced by kerato-
plasty surgery. All of the patients’ astigmatism was
stable, regular, and orthogonal. Results showed that
the mean refractive astigmatism decreased from
-3.15 + 1.61 D preoperatively to -0.36 + 0.80 D
postoperatively. All of the eyes presented with less
than 10 degrees rotation. The high stability of the
toric lens demonstrated by these results can be
attributed to the Z-haptic design of the lens.15

Schipper reported 2 cases with 12.00 D and
18.00 D of pre-existing corneal astigmatism who
underwent cataract surgery with implantation of
the MicroSil toric IOL.15 After implantation of
the lens, the patients’ refractive astigmatism was
reduced to values of between zero and 1.00 D.
After 2-years’ follow-up, no rotation or decentra-
tion was observed.

Based on these studies, the MS6116 allows a
precise and predictable correction of pre-existing
corneal astigmatism and, likewise, exhibits good
rotational stability.




Dr. Clive Peckar (UK), reported his experience
with the T-flex Aspheric toric IOL at the XXIV
Congress of the Furopean Society of Cataract and
Refractive Surgeons (ESCRS), emphasizing the
excellent centration and stability of the IOL. He
had implanted the T-flex Aspheric lens in 17 eyes
with pre-existing corneal astigmatism of 2.25 D to
4.5 D. All patients underwent routine phacoemul-
sification surgery with implantation of the lens
through a 3-mm incision. Results showed a mean
residual refractive cylinder of 0.95 D. All of the
10Ls rotated less than or equal to 7 degrees.2*

During the ESCRS Stockholm Convention in
2007, Harman and associate (Hillingdon Hospital,
UK) presented the results of implanting the T-flex
Aspheric toric IOL through 2.8-mm incisions in
20 eyes with a mean pre-existing corneal astigma-
tism greater than 2.5 D. Mean preoperative refrac-
tive astigmatism and keratometric astigmatism
were 3.94 £ 1.01 D and 3.01 + 0.74 D, respectively.
At 3 months postoperatively, the mean refrac-
tive astigmatism was 0.78 + 0.73 D, and vector
analysis using the Holladay-Cravy-Koch method
showed a reduction in refractive astigmatism of
391 £ 1.21 D. The mean difference between
intended and actual IOL cylinder axis was
3.55 degrees (range 0 to 12).

Daniel Black (Australia), during the ESCRS con-
vention in Berlin 2008, reported the results of his
consecutive series of 40 patients implanted with
the T-flex Aspheric toric IOL. The patients had a
mean preoperative cylinder of 2.2 D. At 1-month
postoperatively, the mean postoperative cylinder
was 0.3 D. Thirty-five of the 40 eyes were within
5 degrees of their intended axis, and the other
5 IOLs did not rotate more than 10 degrees.25

These studies demonstrate that the Rayner T-flex
Aspheric toric IOL is effective in reducing visually
significant keratometric astigmatism. Further, the
lens showed no significant rotation within the
capsular bag at 3-months postoperatively.

During the ESCRS convention in Berlin in 2008,
Julian Cezén presented his initial experience with
the toric multifocal IOL M-flex T, having implant-
ed the lens in 6 eyes of 3 patients. The first patient
was a 51-year-old man with a spherical error of
+4.5 D in both eyes and a cylinder of -5.0 D at
25 degrees in his right eye and —4.25 D in his left
eye. At 12 months, he achieved a near distance
visual acuity of J1 in his right eye and J2 in his
lett eye; and uncorrected visual acuity (UCVA) of
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20/20 in his right eye and 20/25 in his left eye.26
Based on the results from the 3 patients, Cezén
concluded that the M-flex T multifocal toric IOL
reduced spectacle dependence and corrected sig-
nificant pre-existing corneal astigmatism.

Meditec

We have experience implanting the Acri.Com-
fort 646TLC IOL, now AT TORBI 709M IOL, with
excellent results. We carried out a study with
21 eyes of 12 patients who had preexisting
astigmatism from 2.00 D to 9.50 D. The IOL
was implanted through an incision of 1.8 mm
(MICS).27 The mean preoperative sphere and pre-
operative cylinder was +0.67 D + 7.20 D (range
-10.00 D to +9.25 D) and -4.46 + 2.23 D (range
-2.00 D to -9.50 D), respectively.

Three months postoperative results showed
76.1% of the eyes had UCVA of 20/40 or better
and 85.7% of the eyes achieved a BCVA of 20/30
or better. The percentage of astigmatism corrected
was 91% and the residual refractive cylinder
was —0.45 D + -0.63 D. The mean keratometric
changes before surgery and after surgery were not
statistically significant.

The mean toric IOL axis rotation was
-1.75 degrees + 2.93 degrees (range O degrees to
-10 degrees) 3 months postoperatively. 95.7%
of eyes (20 cases) had a rotation < 5 degrees and
1 eye had an IOL rotation of 10 degrees (4.3%). No
complications related to the IOL were observed in
this study (intraoperative or postoperative).

At 3 months follow up, no eyes developed
posterior capsule opacification. No eyes needed
secondary surgery to reposition the toric IOL.

Figure 19-10 shows a photograph of a patient
with the Acri.Comfort 646TLC IOL implanted in
the left eye at 3 months after surgery.

Recently, we have carried out the implanta-
tion of the AT LISA Toric 909M IOL, which also
resulted in excellent outcomes. An example is
a 53-year-old female patient with a refraction
of +9.00 -3.00 X 25 in the right eye and +9.25
-3.00 X 5 in the left eye, BCVA of 0.98 in both
eyes, and near vision of J1 in both eyes.

Her eyes were implanted with 3 D of cylindri-
cal power at 111 degrees in the right eye and at
91 degrees on the left. At 2 months, the refraction
was -0.50 at 110 degrees in her right eye and -0.50
at 95 degrees in her left with UCVA of 1 in both
eyes and binocular near vision of J1.
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Figure 19-10. Patient with the IOL implanted in the left
eye, at 3 months postoperatively.

Based on our results, the AT TORBI 709M toric
IOL for true MICS is effective in correcting mod-
erate to high astigmatism, thus improving the
quality of vision. Furthermore, the AT LISA toric
909M IOL allows greater spectacle independence
and improves the quality of life of the patients
implanted with this lens.

INTRODUCING TORIC INTRAOCULAR
[LENSES IN YOUR PRACTICE: WHAT
ARE THE INDICATIONS AND HoOw

TO ANALYZE THE OUTCOMES

Without a doubt, toric IOLs are a predictable
and stable alternative for correcting pre-existing
corneal astigmatism. In our practice, when
patients present to us, we first determine the
power and axis of the cylinder, the age of patient,
and the status of the fellow eye. We also evaluate
the requirements of our patients. For example, we
note if they are interested in correcting their pres-
byopia simultaneously and if they have pre-exist-
ing astigmatism. Nowadays, there are different
models of toric IOLs and multifocal toric IOLs pro-
viding both presbyopic and astigmatic correction
with the advantage of minimizing if not avoiding
corneal manipulation. A limiting factor for using
these IOLs, however, could be the cost.

After selection of the toric IOL, it is essential for
the surgeon to analyze the effectiveness of the cor-
rection of the astigmatism. For a reliable analysis
of astigmatism, values should be represented as
vectors so that standard descriptive statistics can
be applied appropriately. This has been performed

by many authors, such as Holladay, Naeser and
Hjotdal, Thibos and Horner, and Alpins, among
others,28-33

Descriptive statistics cannot be applied to polar
coordinates because the cylinder in magnitude and
axis are not independent (orthogonal) parameters.
Therefore, the polar values should be converted to
Cartesian values (each data point must be convert-
ed into an x, y coordinate system). These aspects
are taken into consideration by the Alpins method
of vector analysis, which has been described
extensively in many studies and journal articles.
We recommend this method because it consid-
ers 2 aspects—first, the vertex adjustment for the
refractions is performed at the spectacle plane or
in the phoropter, avoiding measurement errors
when working with keratometric data, and sec-
ond, the angles of astigmatism are doubled so that
0 degrees and 180 degrees are equivalent.33-37

Finally, because our goal is emmetropia, regard-
less of the method of astigmatic analysis that
we choose, we should always keep in mind that
an evaluation of the outcomes postoperatively
is mandatory so that future procedures can be
improved and further innovations in the field of
toric IOLs may be developed.

CONCLUSION

Toric IOLs are safe and predictable alternatives
for correcting astigmatism in patients with cata-
racts and pre-existing corneal astigmatism. The
new designs minimize the risk of IOL rotation,
thus providing a significant improvement of the
visual acuity and quality of vision.

Toric IOLs for high corneal astigmatism that
can be implanted through MICS incisions of less
than 2 mm are now available and have been dem-
onstrated to be effective in increasing spectacle
independence and improving patient quality of
life. The benefits of MICS are maximized with the
use of toric IOLs, as surgically induced astigma-
tism is reduced if not eliminated with the com-
bination of the astigmatically neutral incisions of
MICS and the efficiency of these new toric IOLs.

Finally, the refinement of refractive outcomes is
both a major challenge and an opportunity faced
by today’s cataract surgeons. Therefore, a thorough
and exhaustive evaluation of one’s patients and
their lifestyles is necessary so that a customized
selection of IOL and analysis of outcomes can con-
tribute to improvement of the quality of cataract
surgery as well as further innovations in the field.




V7

REFERENCES

. Nichamin LD. Astigmatism control. Ophthalmol Clin North Am.

2006;19:485-493.

. Novis C. Astigmatism and toric intraocular lenses. Curr Opin

Ophthalmol. 2000;11:47-50.

. Ferrer T, Montés Micé R, Peixoto De Matos. Prevalence of corneal

astigmatism before cataract surgery. J Refract Surg. 2009;35:70-
75.

. Buratto L, Osher R, Masket S. Cataract surgery in complicated

cases. In: Buratto L, Caramello G, eds. Correction of Preoperative
Astigmatism. Thorofare, NJ: SLACK Incorporated; 2000:102-104.

. Budak K, Yilmaz G, Aslan BS, Duman S. Limbal relaxing incisions

in congenital astigmatism: 6 month follow-up. J Cataract Refract
Surg. 2001; 27:715-719.

. Budak K, Friedman NJ, Koch DD. Limbal relaxing incisions with

cataract surgery. J Cataract Refract Surg. 1998;24:503-508.

. Muller-Jensen K, Fischer P, Siepe U. Limbal relaxing incisions to

correct astigmatism in clear corneal cataract surgery. J Refract
Surg. 1999;15:586-589.

. Gills JP, Gayton JL. Reducing pre-existing astigmatism. In: Gills

IP, Fenzl R, Martin RG, eds. Cataract Surgery: The State of the Art.
Thorofare, NJ: SLACK Incorporated; 1998:53-66.

. Horn JD. Status of toric intraocular lenses. Curr Opin Ophthalmol.

2007;18:58-61.

. Weinand F, Jung A, Stein A, et al. Rotational stability of a

single-piece hydrophobic acrylic intraocular lens: new method
for high-precision rotation control. J Cataract Refract Surg.
2007;33:800-803.

. El Kady B, Pifero D, Alié JL. Corneal incision quality in microinci-

sional cataract surgery (MICS) vs microcoaxial phacoemulsifica-
tion. J Cataract Refract Surg. 2009;35:466-474,

. Alié JL, Schimchak P, Montés-Micd R, Galal A. Retinal image qual-

ity after microincision intraocular lens implantation. J Cataract
Refract Surg. 2005;31:1557-1560.

. Buratto L, Osher R, Masket S. Cataract surgery in complicated

cases. In: Buratto L, Caramello G, eds. Correction of Astigmatism
With Refractive IOL. Thorofare, NJ: SLACK Incorporated; 2000:105-
106.

. Shimizu K, Misawa A, Suzuki Y. Toric intraocular lenses: correct-

ing astigmatism while controlling axis shift. J Cataract Refract
Surg. 1994;20:523-526.

. Gerten G, Schipper |. Toric correction of high astigmatism.

Cataract & Refract Surg. March 2003. http://bmctoday.net/crsto-
day/2003/03/article.asp?f=0303_211.html. Accessed June 4,
2010.

. Fox P. Lens results promising for astigmatism reduction. Cataract

and Refractive Surgery Today Europe. November/December
2007

Oculentis Web site. http://www.oculentis.com/new/index.
php?option=com_content&view=article&id=99&Itemid=290.
Accessed June 4, 2010.

. Rayner Web site. http://www.rayner.com/home, Accessed June

4, 2010.

21.

22
23.

24,

25.

26.

27.

28.

29,

30.

31

32,

33.

34,

35.

36.

37.

Other Toric Intraocular Lenses 181

. Auffarth G. First implantations of the Rayner M-flex Multifocal

lens with added toric correction. http://www.rayner.com/news/
archive/28-Jun-2006. Accessed June 4, 2010.

. Becker K, Martin M, Rabsilber T. Evaluation of a foldable

hydrophilic single-piece prospective, non-randomised, long-
term clinical intraocular lens: results of the Centerflex FDA
study. Br J Ophthalmol [onlinel. May 10, 2006 doi:10.1136/
bjo.2006.092437.

Claoué C. The enhanced square edge optic C-flex Rayner IOL:
ultimate PCO control? Paper presented at: ESCRS; September
2004; Paris, France.

Zeiss Web site, http://www.zeiss.com. Accessed June 4, 2010.
Bellucci R, Morcelli S. New microincision 10Ls expand surgeons
options. Cataract and Refractive Surgery Today Europe. July/
August 2008.

Peckar C. Rayner Centerflex Toric IOL shows stability in astig-
matic eyes. Eurotimes. 2007;12:21.

Black D. The emerging importance of the toric IOLs. EuroTimes
Educational Symposium: The Role of Premium |OLs in Modern
Lens Surgery. XXVI Congress of the ESCRS; September 2008;
Berlin, Germany.

Cezon J. Clinical experience with M-flex Multifocal and the M-
flex T Multifocal Toric IOLs. EuroTimes Educational Symposium:
The Role of Premium I0OLs in Modern Lens Surgery. XXVI
Congress of the ESCRS; September 2008; Berlin, Germany.

Alio JL, Pongo V, El Kady B. Microincision cataract surgery
with toric intraocular lens implantation for correcting moder-
ate and high astigmatism: pilot study. J Cataract Refract Surg.
2010;36:44-52.

Holladay JT, Cravy TV, Koch DD. Calculating the surgically
induced refractive change following ocular surgery. J Cataract
Refract Surg. 1992;18:429-443,

Holladay JT, Moran JR, Kezirian GM. Analysis of aggregate surgi-
cally induced refractive change, prediction error, and intraocu-
lar astigmatism. J Cataract Refract Surg. 2001;27:61-79.

Naeser K. Assessment and statistics of surgically induced astig-
matism. Acta Ophthalmol Scand. 2008;86:5-28.

Naeser K, Hjortdal J. Polar value analysis of refractive data. J
Cataract Refract Surg. 2001;27:86-94.

Thibos LN, Horner D. Power vector analysis of the optical out-
come of refractive surgery. J Cataract Refract Surg. 2001;27:80-
85.

Alpins NA. A new method of analyzing vectors for changes in
astigmatism. J Cataract Refract Surg. 1993;19:524-533.

Alpins NA. New method of targeting vectors to treat astigma-
tism. J Cataract Refract Surg. 1997;23:65-75.

Alpins NA. Vector analysis of astigmatism changes by flattening,
steepening, and torque. J Cataract Refract Surg. 1997;23:1503-
1514,

Alpins N. Astigmatism analysis by the Alpins method. J Cataract
Refract Surg. 2001;27:31-49.

Alpins NA, Goggin M. Practical astigmatism analysis for refractive
outcomes in cataract and refractive surgery. Surv Ophthalmol.
2004;49:109-122.




