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ARTICLE INFO ABSTRACT

Keywords: Purpose: To report our findings in a case of pellucid marginal corneal degeneration (PMCD) in the left eye and
Pellucid marginal corneal degeneration keratoconus (KC) in the right eye, and to review earlier cases of PMCD and KC.
Perforation

Observations: A 45-year-old woman visited our hospital with a complaint of reduced vision in her right eye. She
was predisposed to allergies since childhood and had a habit of rubbing her eyes. Based on the results of the
corneal topographic study, we diagnosed her with KC in the right eye and PMCD in the left eye. We prescribed a
rigid, gas permeable contact lens and treated her allergic conjunctivitis with ocular medications. Three years
after her initial visit, she developed a corneal perforation in the left eye. The perforation was closed by con-
servative treatment consisting of therapeutic soft contact lens wear. One year after the cornea healed, the corneal
astigmatism in the left eye was about one-half of what it was before the corneal perforation. Her corrected visual
acuity improved to 1.0 with conventional spectacles.

Conclusionand Importance: We found a difference in the progression of KC and PMCD even when they occurred in
same individual. We suggest that the atopic predisposition, which is considered a risk factor for acute hydrops in

Conservative treatment
Atopic predisposition

KC, to be a risk factor for acute hydrops and corneal perforation in eyes with PMCD.

1. Introduction

Pellucid marginal corneal degeneration (PMCD), first described by
Schlaeppi in 1957, is a relatively rare disorder that is associated with
non-inflammatory thinning of the lower periphery of the cornea.' Pa-
tients often visit ophthalmologists in their 30s or later with a main
complaint of vision decrease. In these patients, slit-lamp microscopy
shows a noninflammatory band of thinning in the periphery of the
inferior cornea and an adjacent anterior protrusion of the upper region.
This appearance has been described as a “beer belly” cornea. Corneal
analysis shows a “crab claw” pattern.”

PMCD is more common in men than in women and is more often
bilateral.” The etiology of PMCD has not been definitively determined,
but it is believed to be a disorder related to keratoconus (KC) because it
is often seen in the same family. In addition, KC is often present in the
contralateral eye of patients with PMCD." The difference between the
two disorders is that KC often occurs at a younger age, 10-20 years,
while PMCD occurs after the age of 30 years. The common denominator

of both is that acute hydrops, a condition characterized by stromal
edema due to leakage of aqueous into the stroma through a tear in
Descemet’s membrane, can develop when the corneal thinning is
advanced causing the tears in Descemet’s membrane. The risk factor for
acute hydrops in KC has been reported to be an atopic predisposition of
the patient,” but there have been no reports describing the risk factors
for acute hydrops in PMCD. This may be because PMCD is much rarer
than KC.

We have examined a case of unilateral PMCD that progressed to a
corneal perforation in a patient whose contralateral eye had KC. We
report our findings in this case and compare them with the findings of
previous cases of PMCD and KC.

2. Case report
The patient had been aware of the vision decrease in her right eye

since she was about 20-years-old. When she could no longer be corrected
by conventional spectacles, she visited the eye clinic around the age of
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30 years. She was prescribed soft contact lenses. After the age of 40
years, she had a decrease in her visual acuity in the right eye in spite of
wearing the soft contact lenses, and she was referred to our hospital.

At the initial examination, the patient had no specific complaints
about the left eye. However, she reported that she had a history of atopic
predisposition since her early childhood and had a habit of rubbing her
eyes. There were no other relevant family histories. Her corrected dec-
imal BCVA was 0.1 with a correction of —8.00 DS = —10.00 DC Ax 53° in
the right eye and 1.0 with —0.50 DS = —7.00 DC Ax 103° in the left eye.
We noted the very high astigmatism in both eyes. The intraocular
pressure was 8 mmHg in the right eye and 17 mmHg in the left. Slit-lamp
microscopy showed an anterior protrusion of both corneas (Fig. 1A and
B). In addition, there were allergic changes in both conjunctivas with
hyperemia and follicular formation in the upper eyelid. She was aware
of her unpleasant pruritus sensation that provoked her desire to rub her
eyes. There were no obvious abnormalities in the lens, vitreous cavity,
and retina that could have caused the reduction of vision. Examination
of the corneal topography showed a marked protrusion of the para-
centric inferior cornea in the right eye and a band-shaped, highly
refractive area in the most peripheral part of the inferior cornea of the
left eye (Fig. 1C and D). Corneal pachymetry maps showed mild thinning
in the inferior part of the cornea of both eyes (Fig. 1E and F).

We diagnosed her with KC in the right eye based on the age of onset
and corneal topography. We diagnosed her left eye with PMCD based on
the area of corneal thinning and band-shaped protrusion.

Rigid gas permeable hard contact lenses were prescribed for both
eyes to treat the astigmatism due to the abnormal corneal shapes. The
decimal visual acuity with the contact lenses was 1.0 for the right eye
and 1.5 for the left eye.

The corneal topography obtained 2.5 years after the initial exami-
nation showed that there was almost no progression of the corneal
topography in the right eye, but the inferior part of the cornea in the left
eye was approximately 100 pm thinner than that at the initial visit. The
axial power map showed a typical crab claw pattern (Fig. 2A-D). She
complained of a foreign body sensation in both eyes, and our exami-
nation of the upper eyelid conjunctiva showed an increase in the degree
of conjunctival follicles and edema. She was prescribed topical epinas-
tine, an antihistamine, ophthalmic solution.

Three years after the initial visit, the patient visited our hospital with
a complaint of pain, ocular discharge, and tearing in the left eye. Slit-
lamp biomicroscopy showed corneal edema and a corneal perforation
in the inferior part of cornea of the left eye, and the anterior chamber
was completely collapsed (Fig. 3A). The patient was treated with a
bandage contact lens, systemic carbonic acid dehydrogenase inhibitor,
and topical atropine. One week later, the bandage contact lens was

Right

Left
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removed after we confirmed that the anterior chamber was fully formed,
and the leakage of the aqueous humor had stopped.

One year after the healing, a corneal opacity was present (Fig. 3B and
D), but the corneal astigmatism has been reduced compared to that
before the perforation (Fig. 3C). In addition, the corneal thickness
around the corneal perforated area was preserved (Fig. 3D). Her cor-
rected decimal BCVA at the final visit was 1.0 with a correction of —2.25
DS = —4.00 DC Ax 20° in the left eye.

3. Discussion

Our results showed that there was a progressive thinning of the
cornea in the left eye with PMCD over a three-year period. This led to a
corneal perforation. Marked corneal edema around the perforated area
suggested that the corneal perforation occurred secondary to acute
hydrops. On the other hand, the right eye diagnosed with KC showed
little change in its corneal topography.

Eyes with PMCD and KC can develop acute hydrops but the fre-
quency in PMCD is not known because PMCD is very rare.” Cases leading
to corneal perforation in PMCD are even rarer, and according to previ-
ous reports, 20 eyes with a corneal perforation were identified in 16
PMCD patients (Table 1). The mean age at the time of the corneal
perforation was 50.1 + 14.6 years. We examined the published findings
in 18 eyes with KC leading to corneal perforation that were reported
after 1987, and the mean age at the time of corneal perforation was 36.9
+ 16.3 years (Table 1). 20-34 We believe that the progression of corneal
degeneration in eyes with PMCD has a later age of occurrence than KC.
This then resulted in a later age of corneal perforation in eyes with
PMCD than eyes with KC.

The question then arises on whether the age of the onset of these
corneal disorders differ even when they occur in the same individual.
Earlier studies in Japan reported that 9 of 108 (8.3%) patients diagnosed
with PMCD had KC or suspected KC in the contralateral eye.® However,
there have been no reports on whether the timing of progression of these
two disorders coincided when they occurred in the same individual.
Furthermore, in our current case, the axial power map of the right eye at
3 years after the initial examination showed crab claw-like changes. This
suggested that the patient may have developed both KC and PMCD in the
right eye. According to Barraquer et al., 30% of patients with PMCD
have atypical corneal topographic findings, and they reported that they
found KC and PMCD in the same eye in those cases.® In our case, the
degree of progression of the corneal degeneration was different between
the right eye, which may have had both KC and PMCD, and the left eye,
which had only PMCD. However, there have been no report that re-
ported the detailed clinical course of eye that developed KC and PMCD

Fig. 1. Findings of slit-lamp microscopy and
corneal topography at the initial visit in a
patient with keratoconus (KC) in the right
eye and pellucid marginal corneal degener-
ation (PMCD) in the left eye.

A: and B: Anterior protrusion of the inferior
cornea can be seen in the photographs taken
through a slit-lamp (A: Right eye, B: Left
eye).

C: and D: Axial power maps showing high
refractive power in the inferior half of the
cornea of the right eye and in the most pe-
ripheral part of the cornea of the left eye (C,
Right eye; D, Left eye).

E: and F: Pachymetry maps showing mild
thinning in the paracentral region of the
cornea of both eyes (E, Right eye; F, Left
eye).
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in the same eye. We will continue to monitor the patient to follow the
changes in the corneal topography and if there is any difference in the
speed of corneal degeneration between the left eye and the right eye.
We examined earlier publications on whether there were acute
hydrops in 21 eyes with PMCD that developed corneal perforation
including our case and found that there were 15 eyes with acute hydrops
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Fig. 2. Corneal topographic findings at 2.5 years
after the initial visit.

A: and B: Axial power maps show a high refractive
power at the inferior half of the cornea in both eyes.
Crab claw-like changes can be seen in the left eye
(A, Right eye; B, Left eye).

C: and D: Corneal thickness maps show almost no
progression of corneal thinning in the right eye, but
a significant progression of thinning in the inferior
periphery of the cornea in the left eye (C, Right eye;
D, Left eye).

Fig. 3. Slit-lamp photographs at the time of corneal
perforation and slit-lamp photograph and corneal
topography map after healing.

A: Slit-lamp image shows acute hydrops at 5 o’clock
of the cornea and the collapse of the anterior
chamber.

B: Slit-lamp photograph at 8 months after the
healing. Corneal opacity is present but the anterior
chamber has reformed.

C: and D: Corneal topographic maps at 8 months
after the healing. Corneal astigmatism is markedly
reduced. Corneal thickness around the corneal
perforated area is preserved.

and 6 eyes without acute hydrops. Cases without acute hydrops were
characterized by a relatively wide areas of corneal thinning even before
the perforation and a large corneal perforation.” ' In addition, there
was one case of a corneal perforation that occurred during a fundus
examination with scleral indentation.'® Conservative treatments failed
in these cases, and it required corneal suturing or corneal
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Table 1
Characteristics of patients who developed corneal perforation in PMCD and KC.

PMCD KC

Case No. Age Sex Eyes Allergic predisposition Reference Case No. Age Sex Eyes allergic predisposition Reference
1 33 F R NR 1o 1 27 M L Rubbing eye 20
2 56 F L None 7 2 34 F L None 21
3 61 F B Eczema 7 3 30 M L None 22
4 62 M B None 7 4 53 M L None 23
5 35 F R Asthma, Eczema 7 5 21 M L None 24
6 41 F B None J 6 59 F L Rubbing eye 25
7 74 M L None 1 7 24 F R None 26
8 29 M R None 1 8 63 M B None 27
9 55 M L None 1 9 19 F R NR 28
10 66 M L None 1 10 23 M L NR 28
11 54 F L Atopic keratoconjunctivitis 14 11 55 F R NR 29
12 55 M L Atopic dermatitis 8 12 58 F L None 29
13 56 M L None 1 13 26 F L Asthma 30
14 20 M L NR o 14 21 M L Atopic dermatitis 31
15 38 M B None 15 15 47 F R Atopic dermatitis 32
16 44 M L Atopic dermatitis e 16 35 M R Rubbing eye 33
17 48 F L Allergic conjunctivitis, rubbing eye our case 17 14 M R Rubbing eye 34

KC: keratoconus, PMCD: Pellucid marginal corneal degeneration, NR:Not reported, R: Right eye, L: Left eye, B: Both eyes.

transplantation. In cases of extensive corneal thinning, the patient may
need to be informed of the risk of corneal perforation and to avoid any
degree of pressure on the eye.

Allergic predispositions to vernal conjunctivitis, asthma, and other
allergic disorders are risk factors for acute hydrops in eyes with KC.°
Although there are no reports on the risk factors for acute hydrops in
eyes with PMCD, a study of 108 patients with PMCD in Japan reported
that 22.2% of patients had an allergic predisposition.® Allergic pre-
dispositions, such as atopic dermatitis, were found in 6 of the 17 cases of
KC that developed a corneal perforation, and 6 of 18 patients with PMCD
who developed a corneal perforation had allergic predisposition and/or
habit of rubbing the eyes (Table 1). Furthermore, an analysis of the risk
factors for acute hydrops in 22 cases of corneal ectatic disorders showed
that 95% of the patients had seasonal allergic disease and 91% had al-
lergy associated with an eye-rubbing behavior.'! These reports and the
present case suggest that allergic predisposition is most likely a risk
factor for acute hydrops and corneal perforation in eyes with PMCD.

Currently, there is no effective treatment to prevent the progression
of PMCD, and we should consider aggressive treatment for cases with
allergy associated eye-rubbing behavior to reduce the risk the devel-
opment of acute hydrops and corneal perforation. In our case, epinastine
eye drops were administered to reduce the eye-rubbing behavior, but the
disease had already progressed to corneal perforation. If we had started
the anti-allergic treatment earlier, we may have avoided the acute
hydrops and corneal perforation.

We reviewed the cases that had undergone treatment of a corneal
perforation associated with PMCD and found that conservative treat-
ments with tissue adhesive and/or therapeutic contact lenses were
performed in 13 of 20 eyes.””!%!?"16 The conservative treatment was
successful in 4 eyes, 4 eyes required corneal sutures, and 12 eyes
required corneal transplantatior1.7’m’12’14’17’19 Three eyes that had
been treated by therapeutic contact lenses alone were healed,'>'® and
one eye was successfully treated by a combination of tissue adhesive and
therapeutic contact lenses.'* Although corneal transplants have been the
most performed treatment, we need to be aware of the possibility of
corneal astigmatism induced by the surgery. Therefore, we should
attempt conservative treatments with therapeutic contact lenses espe-
cially in cases of relatively small perforations.

4. Conclusions

We examined a case with PMCD in one eye and keratoconus in the
contralateral eye. Our findings showed that the degree of progression
differed between the eyes, and an allergic predisposition was likely the
risk factor for acute hydrops and corneal perforation in this eye with

PMCD. Thus, clinicians should be aware of allergic predisposition and
eye-rubbing behavior when following these corneal disorders.

5. Patient consent

Written informed consent was obtained from the patient for publi-
cation of this Case report and any accompanying images. A copy of the
written consent is available for review by the Editor of this journal.
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