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We present a patient with marginal corneal degeneration and corneal astigmatism
of more than 10.0 diopters (D). A toric phakic intraocular lens (IOL) of 7.0 D cylin-
drical power was implanted in both eyes to correct the high astigmatism. An un-
corrected visual acuity of 20/40 was achieved in both eyes, and the best
corrected visual acuity improved by 4 Snellen lines to 20/20 in both eyes. Refrac-
tion and visual acuity remained stable at 1.5 years postoperatively. Implantation
of a toric phakic IOL can be an option to correct high corneal astigmatism even
when the full corneal astigmatism cannot be treated.
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from phakic toric intraocular lenses (IOLs)4 such as thePeripheral marginal degeneration of the cornea can
Artisan phakic IOL, which is shown to correct highlead to severe visual loss secondary to excessive

astigmatism. Various techniques can be used to treat myopia with a stable and fairly predictable refractive
astigmatism. In the early stages, mild to moderate astig- outcome.5,6 Artisan toric phakic IOLs are available with
matism can be corrected with spectacles and contact a cylindrical power up to 7.0 diopters (D) and are
lenses. If marginal degeneration progresses to thinning appropriate for treatment of high astigmatism.7

of the peripheral cornea and results in severe astigmatism
and contact lens intolerance, alternative methods are Case Report
necessary.

A 51-year-old man with peripheral marginal cornealSeveral surgical procedures have been used to treat
degeneration was referred to us in 1996 with a best correctedastigmatism (eg, crescentic lamellar keratoplasty and
visual acuity (BCVA) of 20/100. An examination in 1991

excision of ectatic stroma), but the ideal treatment has
revealed a BCVA of 20/20 in both eyes with a refraction of

not been found.1,2 Laser in situ keratomileusis (LASIK) �6.00 �5.00 � 87 in the right eye and �8.50 �5.00 �
is acceptable for the correction of mild to moderate 115 in the left eye. Ocular history included a peripheral laser

coagulation treatment in the left eye in 1988 for an asymptom-astigmatism3 but is not appropriate in cases with high
atic peripheral retinal hole. The patient’s high astigmatismirregular astigmatism such as marginal degeneration,
resulted from bilateral marginal corneal degeneration presentkeratoconus, and astigmatism that occurs after penetrat-
in the inferior cornea with some vascularization, consistent

ing keratoplasty (PKP). These patients could benefit
with the diagnosis of Terrien marginal degeneration. The
medical history was unremarkable, and the patient did not
have a collagen or vascular disease or an atopic constitution.
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Because of contact lens intolerance and inadequate visual with �1.25 �3.25 � 102. Further ocular examination was
acuity with spectacles, an alternative method to correct the unremarkable and the iris-claw IOL was well centered and
high myopia and astigmatism was considered. Laser in situ stable, so surgery was performed in the left eye. Five days
keratomileusis was not a treatment option because of the after surgery in the left eye, the UCVA was 20/40 and the
high astigmatism and extreme thinning of the cornea from BCVA was 20/25 with �3.25 �1.25 � 73. At 75 days in
marginal degeneration. Implantation of the Artisan phakic the right eye and 55 days in the left eye, the refraction
IOL was discussed with the patient because of our long remained stable with a UCVA of 20/40 and a BCVA of 20/25
experience with this IOL and our 1-year experience with the in both eyes. After 6 months, the subjective refraction was
Artisan toric phakic IOL. �1.75 �0.75 � 15 in the right eye and �2.50 �0.75 �

The preoperative BCVA was 20/40 with �4.50 139 in the left eye. At 1.5 years, the subjective refraction
�10.75 � 81 in the right eye and 20/50 with �3.00 remained fairly stable at �1.00 �0.50 � 70 in the right eye
�13.00 � 115 in the left eye. Keratometry was 41.00/ and �3.00 �0.75 � 125 in the left eye; the BCVA was
51.00 � 95 and 40.25/52.50 � 100, respectively. The endo- 20/20 in both eyes (Table 1). The keratometry changed
thelial cell count was 2244 cells/mm2 in the right eye and marginally from the preoperative readings (Table 1). The
1756 cells/mm2 in the left eye with a Topcon 2000 specular endothelial cell count was 2694 cells/mm2 in the right eye
microscope. Both eyes had a 3.20 mm pupil in daylight that and 1654 cells/mm2 in the left eye.
expanded to less than 5.50 mm in dark conditions. A-scan
ultrasound showed axial lengths of 26.62 mm in the right
eye and 26.40 mm in the left eye with anterior chamber Discussion
depths of 4.02 mm and 3.91 mm, respectively. Based on the

Implantation of a toric IOL is an alternative treat-refractive data and limited by the 7.00 D maximum cylinder
of the toric IOL, the appropriate toric IOL power was calcu- ment for the correction of high astigmatism. The result
lated with the Van der Heijde formula to be �5.50 �7.00 � we achieved in this case was excellent. Based on the
90 in the right eye with implantation in axis 171 and �4.00 toric IOL’s maximal correction of 7.00 D cylindrical
�7.00 � 90 in the left eye with implantation in axis 25.

power, the residual cylinder achieved in the subjectiveThe optical zone of these lenses was 5.0 mm.
refraction was much lower than expected. The preopera-After the patient was counseled and informed consent
tive subjective refractive cylinder of �10.75 � 81 inwas obtained, toric IOL implantation was performed un-

eventfully in the right eye and 3 weeks later in the left eye. the right eye and �13.00 � 115 in the left eye changed
Before surgery and retrobulbar anesthesia, the desired axis after toric IOL implantation to �0.50 � 70 and
location was marked on the sclera with a surgical marker

�0.75 � 125, respectively, with almost no change inguided by the reflected images of the Javal keratometer on
corneal astigmatism, according to keratometry readings.the cornea. Miotic drops (pilocarpine 2%) were administered
Correction of the cylinders along with correction of theto prepare the iris for IOL fixation. A limbal beveled incision

of 5.5 mm was made at 12 o’clock, and 2 more paracenteses residual myopia led to a BCVA of 20/20 in both eyes.
were made at 10 o’clock and 2 o’clock. The anterior chamber Annular lamellar keratoplasty (LKP) and corneal
was opened and sodium hyaluronate 1.0% (Healon�) was

wedge excision have been performed in marginal cornealintroduced to maintain depth and to protect the endothe-
degeneration cases to control corneal astigmatism. Re-lium. After implantation, the IOL was fixated to the midperi-
ports of annular LKP are restricted to a few cases; nopheral iris stroma with an enclavation needle after it was

positioned in the desired axis. At the end of the procedure, large series has been reported.2,8–10 Along with other
a slit iridotomy was performed at 12 o’clock to prevent angle- authors, we found that this procedure is not an optimal
closure glaucoma and the Healon was manually irrigated.

treatment. The time required for visual rehabilitationThe incision was closed with a 10-0 nylon running suture.
with LKP is longer than with toric IOL implantation.Five days postoperatively, the uncorrected visual acuity

(UCVA) in the right eye was 20/40 and the BCVA, 20/25 Reports of corneal wedge excision show a poor long-

Table 1. Preoperative and postoperative visual acuity, refraction, and keratometry in both eyes.

Right Eye Left Eye

BCVA Subjective Refraction Keratometry BCVA Subjective Refraction Keratometry

Preoperative 20/40 �4.50 � 10.75 � 81 41.00/51.00 � 95 20/50 �3.00 � 13.00 � 115 40.25/52.50 � 100

5 days postoperative 20/25 �1.25 � 3.25 � 102 20/25 �3.25 � 1.25 � 73

18 months postoperative 20/20 �1.00 � 0.50 � 70 40.25/52.00 � 90 20/20 �3.00 � 0.75 � 125 39.75/52.5 � 95
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term reduction in astigmatism.1,11,12 Laser in situ kera- astigmatism is not necessary because of the extreme
irregularity.tomileusis has proved to be an effective treatment in

The toric Artisan IOL cannot be implanted througheyes with less than 2.0 D of astigmatism,3 but it cannot
a small incision. This can result in induced astigmatism,adequately correct high astigmatism. In our patient with
adding a level of unpredictability to the final result.a thin cornea and high astigmatism, LASIK was not an
The induction of astigmatism was negligible comparedoption. Intraocular refractive surgery was probably the
with the high astigmatism already present in this patient,only suitable choice.
however, and a change of only 0.5 D in corneal astigma-Lens extraction with IOL implantation is another
tism with an axis shift of 5 degrees was seen after theoption to correct high astigmatism and myopia. There
procedure. With anterior chamber IOL implantation,are several case reports and studies of toric IOL implan-
there is a possible risk for damage to the endotheliumtation after lens extraction.13–19 Toric IOL implantation
but the endothelial cell loss is probably the result ofafter lensectomy results in the loss of accommodation,
the surgical procedure.26,28,29 Extensive follow-up andwhereas with the Artisan toric IOL, accommodation is
accurate methods to evaluate mean endothelial cellpreserved. Rotational instability is a problem with toric
count are necessary to determine the long-term effectIOLs in the capsular bag,19,20 but rotation of the iris-
of iris-claw IOLs on endothelial cell loss. In this patient,claw IOL is less likely because of its firm fixation to
endothelial cell counts with the Topcon 2000 specularthe midperipheral iris stroma. The off-axis position of
microscope revealed a small decrease in the left eye andan iris-claw lens is caused by incorrect placement of the
a small increase in the right eye. This may reflect theIOL in the axis during surgery. A greater incidence of
inaccuracy of counting methods.postoperative retinal detachment is expected with IOL

To our knowledge, there is only 1 report of theimplantation after lensectomy.21,22 We consider the pha-
implantation of an Artisan toric phakic IOL to correctkic toric IOL a more favorable option to correct high
high astigmatism.4 This high astigmatism occurred afterastigmatism and myopia in a patient with a clear lens.
PKP. We believe our patient is the first in whom highAnother phakic IOL option is posterior chamber
astigmatism from marginal corneal degeneration was(PC) IOLs. The potential for long-term effects such as
corrected with the Artisan toric phakic IOL. Marginalcataractogenesis and pigment dispersion with phakic
corneal degeneration is usually a contraindication forPC IOLs is a serious concern,23–25 as is endothelial cell
corneal refractive surgery.30,31 This patient’s visual im-loss with phakic iris-claw IOLs.26 Gimbel and Ziémba27

provement might not have been achieved through morereport a case with moderate astigmatism of �2.25 in
common methods of refractive surgery.which a toric posterior phakic IOL was used. We chose

the Artisan toric anterior chamber IOL because it was
the only available toric phakic IOL at the time surgery References
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