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Ferrara intracorneal ring implantation and cataract
surgery for the correction of pellucid marginal
corneal degeneration
Leonardo Akaishi, MD, Patrick F. Tzelikis, MD, Irving M. Raber, MD

We report a case of Ferrara intracorneal ring (Mediphacos) implantation and cata-
ract surgery for the correction of pellucid marginal corneal degeneration. Preopera-
tively, the patient’s uncorrected visual acuity (UCVA) was 0.05 in the right eye and
0.10 in the left eye. The best spectacle-corrected visual acuity (BSCVA) was 0.50
with �2.00 �11.25 � 80 in the right eye and 0.60 with �2.00 �5.50 � 95 in the
left eye. One month postoperatively, the UCVA was 0.50 in the right eye and 0.30
in the left eye. The BSCVA was 0.80 with �1.00 in the right eye and 0.60 with
�0.75 �1.25 � 160 in the left eye. Ferrara intrastromal rings and cataract surgery
resulted in a more regular corneal shape with a reduction in astigmatism for good
visual recovery.
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correction or stable contact lens correction is difficultPellucid marginal corneal degeneration (PMCD) is
to attain and because of the paucity of case series, there isa rare, peripheral corneal ectatic disorder. Charac-
no consensus on the best form of surgical management.teristics of this disease include a 1.0 to 2.0 mm wide
Surgery is often a last resort and several procedures havearcuate band of stromal thinning, 1.0 to 2.0 mm from
been attempted, including crescentic wedge resection,the limbus.1 The area of thinning is usually inferior,
crescentic lamellar keratoplasty, central penetrating ker-extending from 4 o’clock to 8 o’clock, although thin-
atoplasty (PKP), oversized central PKP, and inferiorlyning may exist at other locations.2 The adjacent clear
decentrated PKP.3–6 The use of many different proce-cornea protrudes markedly and results in high against-
dures implies that the most appropriate surgical optionthe-rule astigmatism.
has not been devised.Patients often present in the third to fifth decades

We report the use of intracorneal rings and cataractwith reduced visual acuity from increasing astigmatism.
surgery to manage PMCD. There is 1 report of intracor-The correction of irregular astigmatism remains a chal-
neal rings (Intacs�, Addition Technology)7 to managelenge for eye-care practitioners. Comfortable spectacle
PMCD and no report of Ferrara intrastromal rings
combined with cataract surgery to manage it.8
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Case ReportFrom the Brasilia Ophthalmologic Hospital (Akaishi, Tzelikis), Bra-
silia, Brazil, and Wills Eye Hospital (Raber), Philadelphia, Pennsylva- A 70-year-old man presented to the Refractive and Cor-
nia, USA. nea Surgery Unit at Brasilia Ophthalmic Hospital. He had
None of the authors has a financial or proprietary interest in any no systemic illness and no surgical history. The patient had
material or method mentioned. a complete ophthalmic examination including visual acuity,

intraocular pressure (IOP), and posterior segment evaluation.Reprint requests to Dr. P.F. Tzelikis, Wills Eye Hospital, 840 Walnut
The uncorrected distance visual acuity was 0.05 in the rightStreet, 9th Floor, Cornea Department, Philadelphia, Pennsylvania

19107, USA. E-mail: tzelikis@terra.com.br. eye and 0.10 in the left eye. The best spectacle-corrected
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Figure 1. (Akaishi) Preoperative cor-
neal topography of the right eye (left) and
left eye (right).

visual acuity (BSCVA) was 0.50 with �2.00 �11.25 � 80 position of the rings’ insertion channels. Two radial corneal
in the right eye and 0.60 with �2.00 �5.50 � 95 in the incisions were created in the temporal periphery of the cornea
left eye. with a diamond knife set to 80% of the thinnest corneal

The patient had experienced a subjective decrease in measurement, which were performed in the temporal periph-
visual function in both eyes because of cataract formation. ery of the cornea. Corneal thickness, measured intraopera-
The preoperative central corneal pachymetry was 465 �m tively at the incision site, was 499 �m and 486 �m in the
in the right eye and 460 �m in the left eye (Tomey SP-2000), right eye and left eye, respectively. A corneal spreader was
and the corneal keratometry was 40.80@80/50.75@170 and used to facilitate insertion of the double metallic arcuate
42.20@90/48.25@180, respectively. The corneal topography guide (Ferrara spatula), which elevated the cornea and simul-
(EyeSys Technologies) of both eyes is shown in Figure 1. The taneously dissected 2 intrastromal channels around the central
IOP was 12 mm Hg, and fundoscopy was normal. Scotopic area. The 2 PMMA segments were implanted superiorly and
pupil size measured with a Colvard pupillometer (Oasis) was inferiorly. The procedure was uneventful.
5.00 mm in both eyes. The corneal endothelial cell count One month after insertion of the Ferrara rings, the BSCVA
(noncontact specular microscope, Noncon Robo, Konan) was was 0.50 with �2.50 �1.75 � 90 in the right eye and 0.40
2596 cells/mm2 in the right eye and 2681 cells/mm2 in the with �0.75 �2.25 � 170 in the left eye. Two months after
left eye. Pellucid marginal degeneration and cataract forma-

Ferrara ring implantation, cataract surgery was performed in
tion were diagnosed, and the patient was scheduled for Ferrara

both eyes. Corneal topography of both eyes after Ferrara intra-intracorneal ring implantation and cataract surgery.
corneal ring implantation and just before cataract surgery isFerrara intrastromal corneal rings are made of poly-
shown in Figure 2. The SRK/T formula was used to calculate(methyl methacrylate) (PMMA), with an external diameter
an intraocular lens (IOL) power of 18.0 diopters (D) andof 6.2 mm, a triangular section, and a 600 �m base. In
16.0 D in the right eye and left eye, respectively. The postop-each eye, 2 160-degree segments were used. Selection of the
erative target was �1.00 D. The bioconvex IOL (MA60AC,appropriate ring was based on the refractive error in each
Alcon Laboratories) had a 6.0 mm optic, a 13.0 diameter,eye; 200 �m rings were used superiorly and 250 �m rings
and 10-degree haptic angulation.were placed inferiorly in both eyes, aiming for maximal flat-

Uneventful temporal clear corneal phacoemulsificationtening of the inferior cornea.
was performed under topical anesthesia (Figure 3). OneThe procedure was performed under topical anesthesia.
month postoperatively, the best corrected distance acuity wasA circular Ferrara marker centered on the corneal area was
0.80 with �1.00 in the right eye and 0.60 with �0.75used to create 2 concentric circles. The difference in the radii
�1.25 � 160 in the left eye. Keratometry readings in theof the 2 circles was equal to the width of the Ferrara rings;

thus, the area between them corresponded to the desired right eye and left eye were 43.5@2/45.0@90 and 39.8@130/

Figure 2. (Akaishi) Postoperative cor-
neal topography of the right eye (left) and
left eye (right).
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Figure 3. (Akaishi) Phacoemulsification after intracorneal ring implantation. A and B: A temporal clear corneal incision is made. C: An
ophthalmic viscosurgical device is inserted. D: Continuous curvilinear capsulorhexis is performed. E and F: Emulsification is performed, and
the nucleus is aspirated. G and H: Intraocular lens implantation is performed, and the incision is allowed to self-seal.
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42.3@55, respectively. No refractive or surgical complication In some cases, combined surgical options such as a Ferrara
was seen. ring and cataract surgery can be used successfully.
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