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ABSTRACT

Aim: We report a rare case of coincident pellucid marginal
degeneration and Fuchs’ endothelial dystrophy.

Background: As far as the authors are aware there have been
no previous reports of this combination of corneal disorders
in the same patient.

Case description: A 45-year-old woman presented with
progressive pellucid marginal degeneration and Fuchs’ endo-
thelial dystrophy. Progressive changes in corneal topography
and specular microscopy imaging have been documented
over 13 years since presentation. Declining vision has been
successfully managed in this patient, to date, with serial cres-
centic corneal wedge excision biopsies to maintain acceptable
spectacle-corrected visual acuity.

Conclusion: This rare combination of corneal disorders pre-
sents an interesting and unique challenge for surgical manage-
ment in the future, where corneal decompensation and cataract
are likely to become limiting factors for visual acuity.

Clinical significance: This is the first report of coincident pel-
lucid marginal degeneration and Fuchs’ endothelial dystrophy.
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BACKGROUND

Pellucid marginal degeneration (PMD) is a rare, bilateral,
non-inflammatory corneal ectatic disorder characterized
by a band of inferior corneal thinning.! PMD has a 3:1 male
predominance and typically presents between the ages of
20-50 years with declining vision, irregular astigmatism,
and inferior steepening and thinning noted on corneal
tomography.?* Fuchs’ endothelial corneal dystrophy (FECD)
is the most common corneal dystrophy and the most common
dystrophy-related indication for corneal transplantation.’
FECD s characterized by progressive loss of corneal endothe-
lial cells, a formation of guttae and decreased vision typically
associated with corneal edema.? In contrast to PMD, FECD
has a 2.5-3:1 female predominance and presentation is typi-
cally either as an early onset subtype in the third decade, or
a late onset subtype in the fifth decade of life.”

CASE DESCRIPTION

We report the case of a 45-year-old woman who was referred
in 2005 for management of suspected progressive keratoco-
nus that had been present for many years. The patient had
a history of asthma and hay fever, but no previous history
of eye rubbing or contact lens use, and no family history of
keratoconus or other ectatic disorders. The progressively
declining vision had previously been corrected with spec-
tacles, however, at the time of referral refractive correction
in the right eye was becoming increasingly problematic.
Unaided and spectacle-corrected visual acuity at
presentation was 6/60-2 and 6/30 (right), 6/30 and 6/6
(left) respectively. Updated refraction at the first review
demonstrated correction to 6/7.5 (+3/-12 x 65) in the right
eye, and 6/6 (—0.5/-2 x 115) in the left eye. On slit lamp
examination, a characteristic clear band of crescentic thin-
ning of the inferior cornea in both eyes was noted between
4 o'clock and 8 o'clock. Significant central and paracentral
endothelial guttata with regions of confluence were noted
in both eyes. Pachymetry demonstrated central corneal
thickness of 0.589 mm and 0.577 mm with endothelial cell
densities measuring 644 and 880 cells/mm? on specular
microscopy in the right and left eyes respectively. Corneal
topography demonstrated a high magnitude of oblique
irregular astigmatism in a ‘crab claw’ formation in the
right eye and to a lesser degree in the left (Fig. 1). With
the characteristic clinical signs and imaging findings, a
diagnosis of PMD with coincident FECD was made.
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Fig. 1: Topography (Tomey TMS 2N) and endothelial specular
microscopy (Topcon SP2000) at presentation in 2005. Sim
Ks: (OD) 56.96Dx139deg, 39.12Dx49deg; (OS) 47.64x39deg,
45.64Dx131deg

Contact lens fitting, intracorneal ring segments and
other surgical options to correct the vision were declined
by the patient at this time. Initial treatment was conser-
vative with updated spectacle correction achieving 6/12
in the right eye and 6/4.8 in the left eye. Within three
years of presentation, the best-corrected visual acuity
had decreased to 6/60 in the right eye with associated
corneal astigmatism of 18.5 D. An inferior lamellar
crescentic corneal wedge excision of the right eye was
completed. Following the removal of sutures, there was
a significant reduction in corneal astigmatism to 2.7 D
and a corresponding improvement in uncorrected right
visual acuity to 6/12 (improving to 6/9 with pinhole).

Despite the success of the initial corneal wedge exci-
sion biopsy, by November 2017 the unaided visual acuity
in the right eye had declined to 6/24 only improving to
6/9 with a pinhole. Corneal tomography demonstrated
an increase in oblique astigmatism to 9.8 D in the right
eye (Fig. 2). The left eye remained relatively stable with
the uncorrected visual acuity of 6/12 improving to 6/4.8
with spectacle correction. Specular microscopy demon-
strated cell density, the coefficient of variation (CV) and
pachymetry of 1,237 cells/mm?, 49,585 um (right), and
1,657 cells/mm?, 66,581 um (left), respectively (Fig. 2).
Corneal optical coherence tomography (OCT) demon-
strated progressive thinning with ‘beer-belly” protrusion
of the inferior right cornea (Fig. 3).
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Fig. 2: Tomography (Oculus Pentacam® HD) demonstrating pro-
gressive right astigmatism with inferior thinning and steepening.
Specular microscopy (Tomey EM-3000) highlights low endothelial
cell count and high coefficient of variation characteristic

With the decreased vision noted in the right eye, a
second inferior corneal wedge excision was completed. With
significant inferior thinning and the low endothelial cell
count, a decision not to crosslink the right eye was made at
this time despite clear evidence of progressive tomographic
changes. One week following surgery, the unaided visual
acuity in the right eye had improved to 6/19.

DISCUSSION
This is the first report in the literature of coincident FECD
and PMD, as far as the authors are aware, and is likely to
represent a very rare clinical entity. Many studies have
reported the prevalence of FECD in the region of 4-10%
of adults over 40 years old.” The prevalence of PMD is
less well defined. A Japanese national study conducted
in 2008-2010 identified 108 subjects with confirmed PMD
in a country of 130 million. * The prevalence of coinci-
dent PMD and FECD, using the above prevalence data
and assuming independence, could be as low as one in
10-20 million.

The coexistence of an ectatic corneal disorder with
an endothelial disorder that is associated with increased
corneal thickness and edema poses some interesting
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Fig. 3: Vertical OCT images of both corneas demonstrating inferior ectasia prior to the second right corneal wedge excision biopsy.
Evidence of the previous excision biopsy can be seen in the inferior right cornea appearing as a deep lamella scar

challenges for surgical management. Corneal cross-
linking has previously been described in PMD;%1°
however, in the context of endothelial dystrophy and
significant ectasia, the risk of endothelial damage during
cross-linking is likely to be high. Likewise, any decision
regarding the timing of cataract surgery and endothelial
keratoplasty is complicated with unstable and progressive
corneal astigmatism.

Although there has been at least one case of PMD with
positive family history reported,' there are no known
genetic associations that have been identified for this
ectatic disorder, and none that suggest any association
with FCED. A nonsense mutation in the KERA gene has
been described in a single case with superior PMD and
cornea plana; however, no other family members homo-
zygous for the mutation were noted to have PMD despite
the presence of cornea plana in these individuals. '? In
contrast to PMD, FCED has been previously described
in several rare cases of keratoconus and the association
may have a genetic basis via mutation in the ZEB1 gene. '

Central corneal thickness in this patient has remained
relatively unchanged in the 13 years since presentation
despite significant guttata and a relatively low endothelial
cell count. The apparent increase in endothelial cell count
since presentation is most likely due to a difference
in specular microscopes used in each investigation.
The most recently used Tomey EM-3000 specular
microscope includes central and paracentral assessment
of the corneal endothelium as opposed to the Topcon
SP2000 microscope, used at the initial presentation, that
evaluated central endothelium in isolation. It is very
unlikely that there has been a true increase in endothelial
cell density over time as suggested by the cell counts
when comparing Figures 1 and 3.

CONCLUSION

In summary, we present a rare and interesting case of
coincident PMD and FECD that raises questions about the
nature and timing of the most appropriate surgical man-
agement to optimize vision for this patient in the future.
Due to asymmetric PMD, only one eye has demonstrated
significant progressive visual decline and, to date, has
been well managed with serial wedge excision biopsies.
Interestingly, progression has been predominantly due to
inferior steepening and a lesser degree, thinning.

Clinical significance

This is the first report of coincident pellucid marginal
degeneration and Fuchs” endothelial dystrophy.
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