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SUMMARY - The aim of this study was to evaluate clinical outcomes after toric intraocular
lens implantation for astigmatism correction in patients undergoing cataract surgery. This prospec-
tive observational study included eyes undergoing cataract surgery at Sestre milosrdnice University
Hospital Center between February and September 2011. The study enrolled eyes that had visually
significant cataract and preexisting regular corneal astigmatism of 1.50 D or greater. Phacoemulsi-
fication was performed and all eyes received an AT TORBI™ 709 M toric foldable intraocular lens.
At 3 months, the uncorrected distance visual acuity was 0.8 or better in 9 of 10 eyes. At 3 months
postoperatively, the median reduction in refractive cylinder was statistically significant (P<0.05).
The median intraocular lens axis rotation was 3.0 degrees interquartile range (2.0-4.0 degrees). Our
results showed AT TORBI™ 709 IOL to be an effective surgical option to correct preexisting cor-
neal astigmatism and spectacle dependence after cataract surgery.
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Introduction

Today, the goal of cataract surgery is to correct
refractive errors at the time of surgery. To optimize
visual outcomes and reduce postoperative spectacle
dependence, corneal astigmatism as well as spheri-
cal component must be addressed. The prevalence
of astigmatism increases with age. Up to 29% of pa-
tients with cataract have preexisting astigmatism of
more than 1.50 diopters (D). Preexisting corneal
astigmatism can be reduced or eliminated by selec-
tive positioning of the phacoemulsification incision®®,
corneal or limbal relaxing incisions”"
keratectomy', and toric intraocular lens (IOL) im-
plantation'*™. All these methods have limitations,
advantages and disadvantages. Opposite clear corneal
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incisions, single or paired, have a limited flattening
effect and long term instability. Correction by corneal
and limbal relaxing incisions is limited by the degree
of astigmatism and long term mechanical instability.
Toric IOL implantation is a predictable and safe pro-
cedure. The main problem associated with toric IOL
implantation is rotation of the IOL!™5.

'The aim of this study was to evaluate clinical out-
comes after toric IOL implantation for astigmatism
correction in patients undergoing cataract surgery.

Patients and Methods

Patients

This prospective observational study included eyes
submitted to cataract surgery at Sestre milosrdnice
University Hospital Center between February and
September 2011. The study enrolled the eyes that had
visually significant cataract and preexisting regular
corneal astigmatism of 1.50 D or greater. The study
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followed the tenets of the Declaration of Helsinki.
All patients provided their written consent. Inclusion
criteria were visually significant cataract, age over 40
years, and preoperative regular corneal astigmatism
greater than 1.50 D. Exclusion criteria were eyes with
a history of retinal detachment, glaucoma, corneal
disease, macular degeneration, diabetic retinopathy,
neuro-ophthalmic disease, ocular inflammation and
previous ocular surgery.

Surgical technique

Preoperatively, reference landmarks on the limbus
were marked at 0 degree and 180 degree with the pa-
tient seated at a slit lamp with a coaxial thin slit using
a sterile marker. All surgeries were performed by the
same experienced surgeon using topical anesthesia.
The steep corneal axis was marked using a Mendez
degree gauge with the patient lying on the surgical
table. Phacoemulsification was performed through a
2.75-mm superior corneal incision. The target contin-
uous curvilinear capsulorrhexis diameter was 5.5 mm
to ensure overlap of the IOL border. A dispersive oph-
thalmic viscosurgical device (OVD) was used in all
cases. After insertion of foldable toric IOL, the IOL
was rotated to align the cylinder with inked reference.
After complete removal of the OVD, correct align-
ment of the IOL was verified. Stromal hydration was
used to seal the incisions. All patients were adminis-
tered intracameral cefuroxime (1 mg in 0.1 mL saline)
and subconjunctival dexamethasone at the end of sur-
gery. Postoperative treatment consisted of topical dex-
amethasone 6 times a day tapered over 1.5 month.

Intraocular lens

All eyes received an AT TORBI™ 709 M toric
foldable IOL (Carl Zeiss Meditec AG, Jena, Germa-
ny) with 25% water content. The AT TORBI™ 709
M is a single-piece hydrophobic acrylate IOL with
bitoric design and square edged optic and haptic. To-
tal diameter is 11.0 mm and optic diameter 6.0 mm.
In all patients, spherical power was calculated using
biometry measurements obtained with IOL Master
biometer (Carl Zeiss Meditec AG, Jena, Germany)
and calculated using the SRK/T formula (A-constant
118.3). The IOL is available in spherical powers rang-
ing from -10.0 to +32.0 D in 0.5 D increments, and in
cylinder powers ranging from +1.0 D to 12.0 D in 0.5
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D increments. Power calculation and axis placement
were performed using Z CALC™ program (available

at http://www.iolmaster-online.zeiss.com).

Preoperative and postoperative examinations

Preoperatively, all patients underwent standard
ophthalmic examination that included monocular
uncorrected distance visual acuity (UDVA) and cor-
rected distance visual acuity (CDVA) using Snellen
charts, slit lamp evaluation, manifest and cyclople-
gic refraction, intraocular applanation tonometry by
Goldmann, and ophthalmoscopy through dilated pu-
pils. Optical biometer (IOL Master, Carl Zeiss Med-
itec AG) was used to measure axial length, keratom-
etry and anterior chamber depth.

Postoperative examinations were performed at 1
day, 1 month and 3 months. UDVA, CDVA, refrac-
tion and keratometry were recorded in all patients.
IOL alignment was determined under mydriasis by
slit lamp examination. Photographs of IOL alignment
were taken at 1 month and 3 months with a digital

camera (Canon PA 1183) (Fig. 1).

Statistical analysis

Age was expressed as median (min-max). All other
variables were expressed as median and interquartile
range (Q1-Q3). Differences in visual acuity and man-
ifest refraction before and 3 months after AT TORBI
709 M IOL implantation were tested with Wilcoxon
non-parametric test for paired observations. The level
of significance was set at P<0.05. Statistical analysis
was done using MedCalc 12.1.4.0 statistical software
(MedCalc Software, Mariakerke, Belgium).

Fig. 1. AT TORBI intraocular lens 3 months postopera-
tively.
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Table 1. Preoperative data

Characteristic Value
Eyes (N) 10
Age (yrs) 64 (46-78)
Male/Female 3/7
Preoperative sphere (D) -0.375 (-2.0-1.0)
Preoperative cylinder (D) -3.0 (-3.5-2.5)
Keratometry (D)
K1 42.7 (41.36-45.92)
K2 46.88 (44.18-49.71)
Axial length (mm) 24.03 (22.19-24.7)
Intraocular lens power (D)
Sphere 16.0 (15.5-17.5)
Cylinder 4.0 (3.5-6.0)
Results

The study enrolled 10 eyes of 6 consecutive pa-
tients. The median age at the time of surgery was 64
(range 46-78) years. Demographic details of study pa-
tients are listed in Table 1. The median preexisting
corneal astigmatism was -3.0 D interquartile range
(-3.5-2.5 D) and median IOL cylinder power was 4.0
D interquartile range (3.5-6.0 D). Table 2 shows pre-
operative and postoperative UDVA and CDVA. At
3 months, UDVA was 0.8 or better in 9 of 10 eyes.
At 3 months, 8 of 10 eyes achieved CDVA 1.0. The
median reduction in refractive cylinder at 3 months
postoperatively was statistically significant (P<0.05).
'The median IOL axis rotation was 3.0 degrees inter-
quartile range (2.0-4.0 degrees). One eye had IOL ro-
tation 10 degrees, and 8 of 10 eyes had IOL rotation
less than 5 degrees. No eye had secondary rotation of
the toric IOL. There were no intraoperative or postop-
erative complications.

Discussion

Toric IOL implantation is a surgical option for
astigmatism correction in cataract patients. To achieve
the best postoperative surgical visual outcome, both
astigmatism and spherical refractive errors should be
addressed. Spectacle independence in patients with
cataract and corneal astigmatism can be achieved with
toric IOL implantation.

In our study, UDVA was 0.8 or better in 9 of 10 eyes
at 3-month follow up. In a study by Mendicute ez a.,
93.3% of patients achieved 20/40 or better UCVA us-
ing an AcrySof toric IOL'2. 'The mean refractive cylin-
der was -0.72+0.43 D. Bauer ez al. also evaluated Acry-
Sof toric IOL implantation in 43 eyes. More than 90%
of eyes achieved UDVA of 20/40 or better, and almost
80% achieved UDVA of 20/25 or better'¢. Residual re-
fractive cylinder astigmatism of less than 0.75 D was
achieved in 74% and less than 1.0 D in 91% of eyes.
Alio et al. evaluated AcriComfort toric IOL implanta-
tion in 21 eyes™. Postoperative UDVA was 0.65+0.22,
and 76% of eyes achieved UDVA of 20/40 or better.
The mean residual refractive cylinder was -0.45+0.63
D. In a study by Ruhswurm ez a/., 67.5% of patients had
UDVA of 20/40 or better after AA4203TF toric IOL
(Staar Surgical Co) implantation®. Postoperatively, the
mean refractive cylinder was 0.84+0.63 D. Visser ez al.
recently evaluated AcrySof toric IOL implantation in
67 eyes with a mean preexisting corneal astigmatism
of -4.02+1.28 D. Postoperatively, the mean UDVA was
0.61+0.26. The mean residual refractive cylinder was
-0.75+0.49 D".

The median residual cylinder in our study was
-0.125 D interquartile range (0 to -0.5 D). Preopera-
tively, the median refractive cylinder was -3.0 D inter-
quartile range (-3.5 to -2.5 D) and 3 months postop-
eratively the refractive cylinder decreased by 2.875 D,
which was statistically significant.

Table 2. Visual acuity and manifest refraction preoperatively and 3 months postoperatively

Patient characteristic Preoperatively Postoperatively (3 months) P

UDVA (D) 0.1 (0.08-0.20) 0.9 (0.8-0.9) 0.002
CDVA (D) 0.6 (0.6-0.7) 1.0 (1.0-1.0) 0.002
Refractive sphere (D)  -0.375 (-2.000-1.000) 0.0 (-0.5-0.0) 0.570
Refractive cylinder (D) -3.0 (-3.5-(-2.5)) 0.125 (0.000-0.500) 0.002

UDVA = uncorrected distance visual acuity; CDVA = corrected distance visual acuity
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Rotation of the IOL after implantation is the main
problem associated with toric IOL implantation. Ro-
tation stability is crucial for toric IOL efficiency. Every
degree of off axis rotation results in a loss of 3.3% of
lens cylinder power, and there is complete loss of cyl-
inder power at IOL rotation of 30 degrees'. Rotation
is caused mainly by haptic compression resulting from
capsule contraction. Most IOL rotation occurs in the
early postoperative period'**
posterior capsules fuse, IOL rotation is less frequent.
'This change mainly occurs in the first 3 postoperative
months. IOL rotation is related to capsular bag size,
capsulorrhexis size, IOL design and capsule fusion
process. The model of toric IOL and its haptic design
is a factor that can affect rotational stability. Shimizu
et al.* found that IOLs with C-loop haptic had the
highest rate of postoperative rotation (41% >10 de-
grees). Plate haptic-toric IOLs have better rotational
stability (2% to 50% >10 degrees). Alio ez al. report
mean IOL axis rotation of -1.65+2.93 degrees (range
0 to 10 degrees)™. Patel ez a/. found that plate-haptic
IOLs had a tendency to be less stable than 3-peace
loop-haptic IOLs in the early postoperative period. In
the late postoperative period, the plate-haptic IOLs
had greater rotational stability?’. Prinz ez a/. found
that greatest rotation occurred within the first week
postoperatively with both IOL types, whereas the
loop-haptic IOL tended to rotate slightly less than
the plate-haptic IOL*. They found very good rota-
tional stability (<3 degrees for plate-haptic IOLs and
<4 degrees for loop-haptic IOLs) within 1 year post-
operatively, with no significant difference between
them. Chang used a plate-haptic IOL design and re-
ports good early postoperative rotational stability of
the longer (11.2 mm ws. 10.8 mm) toric IOL*. 'The
modified L-shaped haptic design of the AcrySof toric
IOL showed good rotational stability. Mingo-Botin
et al. report the mean toric IOL misalignment at 3
months of 3.65+2.96 degrees (range 0 to 10 degrees)
after AcrySof toric IOL implantation®. In a study by
Mendicute ef a/., the mean toric IOL axis rotation was
3.63£3.11 degrees (range 0 to 12 degrees) after Acry-
Sof toric IOL implantation'?. Visser ez a/. report the
mean JOL misalignment of 3.2+2.8 degrees (range 0
to 16 degrees) with the same toric IOL model®™.

The median misalignment in our study was 3.0
degrees interquartile range (2.0-4.0 degrees). Two of

. Once the anterior and
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ten eyes had IOL rotation of more than 5 degrees. No
eye had secondary surgery for IOL repositioning. Our
results are comparable with those reported by Alio ez
al* with plate haptic IOL and from the studies of
AcrySof toric IOL. Our results show that AT TORBI
is an effective surgical option to correct preexisting
corneal astigmatism and spectacle dependence after
cataract surgery.
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Sazetak

UGRADNJA INTRAOKULARNE LECE ZA KOREKCIJU ASTIGMATIZMA TIJEKOM OPERACIJE
KATARAKTE

L. Petric Vickovié, V. Lacmanovic Lonéar, Z. Mandié, R. Ivekovic, J. Skunca Herman i A. Sesar

Cilj rada bila je analiza poslijeoperacijskih rezultata nakon operacije katarakte kod bolesnika s prijeoperacijskim asti-
gmatizmom i implantiranom tori¢nom intraokularnom le¢om. Ova studija provedena je u KBC Sestre milosrdnice, a
bolesnici su operirani u razdoblju od velja¢e do studenoga 2011. godine. Svi bolesnici ukljuéeni u studiju imali su vi-
zualno znadajnu kataraktu i prijeoperacijski rozni¢ni astigmatizam veéi od 1,5 D. Nakon operacije katarakte u¢injene
metodom fakoemulzifikacije kod svih bolesnika ugradena je savitljiva intraokularna le¢ca AT TORBI. Tri mjeseca nakon
operacijskog zahvata nekorigirana poslijeoperacijska vidna o$trina bila je 0,8 ili bolja kod 9 o¢iju. Smanjenje cilindri¢ne
vrijednosti (medijan) 3 mjeseca nakon operacijskog zahvata bilo je statisticki znacajno (P<0,05). Poslijeoperacijska rotacija
intraokularne lec¢e (medijan) iznosila je 3 stupnja, interkvartilni raspon (2 do 4 stupnja). Rezultati nase studije pokazuju da
je implantacija tori¢ne intraokularne le¢e AT TORBI nakon operacije katarakte u¢inkovita kirurska metoda za korekciju
prijeoperacijskog rozni¢nog astigmatizma.

Kljuéne rije¢i: Prijeoperacijski astigmatizam; Toriéna intrackularna leca; Operacija katarakte
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