Double Corneal Ring: Report of Simultaneous
Coincidence of Kayser-Fleischer Ring and Fleischer
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Ring in a Keratoconus Patient Prior to
Appearance of Wilson’s Disease
Hamid Gharaee, MD1 • Taher Soleimani, MD2 • Reza Alizadeh, MD2
Abstract
Purpose: To report a case of simultaneous bilateral Fleischer and Kayser-Fleischer rings two years
prior to appearance of any sign, symptom or laboratory data of the Wilson's disease
Case report: In this observational case report the examination and laboratory information of a
17-year-old Iranian female with blurred and decreased vision is introduced in a 2 years follow-up
period. Complete ophthalmic examination, corneal topography, Orbscan corneal topography,
laboratory tests [complete blood count (CBC), serum ceruloplasmin level, urine ceruloplasmin
level, serum copper level, urine copper level] were done.
Results: In slit-lamp examination Kayser-Fleischer (KF) and Fleischer rings along with a corneal
inferior cone was revealed. The topography and Orbscan imagings confirmed the diagnosis of
keratoconus (KCN). Patient did not suffer from any systemic sign or symptoms. Her systemic
physical examination was normal. All laboratory tests (liver function tests, serum and 24 hours
urine copper level, serum ceruloplasmin level) were within normal limits. After two years of followup, fine hand tremors started, so she was referred for more investigations to neurologists. They
confirmed that the signs might be due to Wilson's disease central nervous system involvement. In
her latest laboratory examinations, her serum ceruloplasmin level was reported beneath the normal
limits.
Conclusion: In our literature review there was no other resembling case in literature of coincidence
of Wilson's disease and KCN. Hence we prefer to name it the first "double corneal ring" patient.
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Introduction
Wilson’s disease is an autosomal-recessive
disease with a prevalence of near 1:30000 It
is due to a loss of function of an adenosine
triphosphatase, copper metabolism and
affected
excretion of
copper.1,2
This
malfunction is usually a consequence of a
mutation in the ATP7B gene on chromosome
13, as a result copper transport to the bile is
decreased and it starts to accumulate in target
organs such as the liver, the brain and the
eye.1 The range of signs and symptoms is
wide but among the presenting signs
neurological presentations are the most
prevalent (71.4%).3 What’s more these signs
are detected at a later age than liver
dysfunction signs and symptoms.4,5 Two of the
most prevalent ophthalmic signs of the
disease are Kayser-Fleischer (KF) ring and
sunflower cataract.4 The KF ring has been
known to be associated with Wilson’s disease
for a long time,6,7,8,9,10 and is a consequence of
corneal copper deposition.4 This sign is of
high positive rate (96.8%)5 and is often found
in patients with neurological problems.11 The
KF ring can be absent during the disease12 or
even can be found unilaterally.13 The size of
KF ring is proportionate to the disease
severity.14 Once the presence of KF ring was
considered as the only pathognomonic sign of
the disease,4 but other conditions have been
found to be associated with this finding.15,16
Wilson’s disease is confirmed by quantitaion
of copper in tissues.17 The most important
laboratory tests are the serum ceruloplasmin,
the urinary copper and for sure, liver biopsy.4
Treatment is chelation of excess copper with
drugs like penicillamine along with a low
copper intake.4,17
Maintenance therapy for life is inevitable.4
A good treatment will cause a reduction in the
KF ring size.18-20 On the other hand,
keratoconus (KCN), the most common
primary ectasia, is a multifactorial disease with
a diverse pattern of inheritance, it can be
sporadic or can have a dominant inheritance
in some families.21 KCN is a bilateral corneal
disease with 1:2000 incidence in general
population.22 In adolescence as a result of
corneal stromal thinning, a cone-shaped
cornea will develop and consequently induced
myopia and irregular astigmatism will lead to
decreased visual acuity (VA).22-24 In moderate
and advance cases, a hemosiderin arc or
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circle line, known as Fleischer's ring, is
frequently seen around the cone base.21
Although pathological pathways of this
disease are not completely understood, some
investigations
support
the
role
of
proteinases.25,26 Between different diagnostic
devices corneal topography is the most
beneficial in the diagnosis of this disease.27
Various treatment have been proposed so far
which include spectacles,24 contact lenses,28,29
corneal rings,30-32 cross-linking procedure33-35
and penetrating keratoplasty.24

Case report
Fifteen-year-old Iranian female was referred to
our clinic by his family physician for more
evaluation of bilateral blurred vision in
September 2008. A complete previous
medical history, drug history and ocular
history was obtained. Complete physical
examination was done. Ocular examination
with slit-lamp biomicroscopy, gonioscopy,
applanation
tonometry
and
complete
funduscopic examination was performed.
Corneal topography and Orbscan procedure
were taken. Uncorrected visual acuity (UCVA)
and best corrected visual acuity (BCVA) was
measured by ETDRS and dry refraction was
obtained as well. Laboratory examination of
complete blood count (CBC), serum
ceruloplasmin level, urine ceruloplasmin level,
serum copper level, urine copper level were
taken. Gastrointestionologic and neurologic
consults were done. The patient was visited
regularly in a 2-year period in a regular basis
and all the above mentioned procedures were
applied.

Results
The patient’s chief complaint was blurred
vision. She was otherwise healthy and no sign
or symptom of any general systemic diseases
was apparent. BCVA was 20/50 in the right eye
and 20/200 in the left eye. In external eye
movement no tropia or phoria was found.
Range of external ocular movement was
within normal limits. In the slit-lamp
examination eye lids, conjunctiva, anterior
chamber (AC) depth and iris were normal in
both eyes. Intraocular pressure (IOP) was
measured by applanation tonometry and was
11 mmHg in both eyes. Nearly symmetrical
KF ring was visible in Descemet's membrane
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accompanied by Fleischer ring in corneal
stroma (Figures 1, 2). Her funduscopy was
within normal limit bilaterally. Her dry
refraction was -2.50: -8.50 15° for the right
eye and -4.00:-7.50 160° for the left eye and
keratometric reading (KR) was (60*105 and
52*15) for the right eye and (61*70 and
54*160). In retinoscopy scissor reflex was
obvious on both eyes. Gonioscopy emphasize
the existence of KF ring (Figure 3). To confirm
the clinical diagnosis of KCN corneal
topography and Orbscan (Figures 4, 5) were
done which were characteristic of KCN
because cone was visible in both eyes. Due to
existence of KF ring and to rule out any
systemic disorder, specially Wilson’s disease,
neurological
and
gastrointestionological
consult along with laboratory tests were done.
All of them were normal. Patient did not agree
to undergo liver biopsy. There was no family
history of Wilson’s disease in any of the family
members. As a result Wilson’s disease was
ruled out then. After two years of follow-up,
she began to experience systemic problems,
such as tremor and difficulty in her speech.
Her ophthalmologic examination was the
same as before. Her BCVA improved to 20/30 in
the right eye and 20/25 in the left eye by using
spectacles, as a result of inability to stand
rigid contact lenses. Her dry refraction was
-3.00: -9.00 25° for the right eye and -4.50:
-7.25 150° for the left eye and KR was
(64*110 and 54*10) for the right eye and
(65*75 and 53*165) for the left eye. Due to
systemic problems another neurological
consult was done and systemic laboratory
data was asked and the results were
compatible with Wilson’s disease. As the
result treatment for the disease was started in
September 2010 with chelating drugs.
Patient’s laboratory data are summarized in
table 1.

Figure 1. Patient's slit-lamp photography, a brownish circle is
visible parallel to limbus, compatible with Kayser-Fleischer ring
and also a Fleischer ring is visible

Figure 2. Patient's slit-lamp photography with blue filter. The
Kayser-Fleischer ring is obviously visible.

Figure 3. Patient's gonioscopic photography, the presence of
both rings is reinforced.
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Figure 4. Patient's right eye Orbscan, the findings are compatible
with keratoconus disease.

Figure 5. Patient's left eye Orbscan, it shows a somehow
symmetrical findings with the right eye, highlighting the keratoconus
diagnosis.

Table 1. Patient's laboratory data
September
2008
7 * 103
4.26 * 106
13.2
37.8
162 * 103
0.4
0.2
19
18

June
2009
6 * 103
5 * 106
15
45
250 * 103
0.3
0.1
24
25

September
2009
6.3 * 103
4.5 * 106
13.5
40
190 * 103
0.4
0.15
25
20

June
2010
7.4 * 103
3.7 * 106
11.2
34.5
243 * 103
0.3
0.1
26
24

Alkaline Phosphatase

350

500

400

346

323

Serum Ceruloplasmin
Serum Copper
Urine Copper

250
98
120

300
100
100

290
120
111

278
120
118

Less than 145
60
240

White Blood Cells
Red Blood Cells
Hemoglobin
Hematocrit
Platelets
Total Bilirubin
Direct Bilirubin
Aspartate transaminase
Alanine transaminase
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September
2010
6.7 * 103
4.97 * 106
13.7
42.3
188 * 103
0.3
0.1
21
17

Normal Range
5-11 * 103/ µl
3.8-5.5 * 106/ µl
12-15.5 g/dl
35.0-54.0 %
150-450 * 103/ µl
0.1-1.2 mg/dl
Less than 0.3 mg/dl
Less than 40 U/L
Less than 40 U/L
180-1200 (in less than 18
years old patients) IU/L
204-407 mg/l
80-155 micg/dl
Up to 150 micg/24 hrs
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Discussion
Our presented case is unique in two aspects:
1- KF ring can be the first sign of the Wilson’s
disease but at the same time other laboratory
tests are suggestive of the disease and
support the diagnosis.36 But in our case for
near two years there was no sign, no
symptom and no laboratory data compatible
with the Wilson’s disease.
2- An association between KCN with some
other diseases was reported before, diseases
such as Down syndrome, Turner syndrome,
mitral valve prolaps, Leber’s congenital
amaurosis, collagenosis, retinitis pigmentosa
and Marfan syndrome.22 In our literature
review we were not able to find any report of
simultaneous occurrence of KCN and the
Wilson’s disease.
We believe that this is a coincidence rather
than a causative effect, as long as there is no
acceptable hypothesis that Wilson’s disease
would change the collagen fibers integrity and
biomechanics to induce KCN. On the other
hand we do strongly believe that changing the
biomechanics of the cornea due to KCN can
help the copper to house in descemet’s
membrane earlier than we expect. The same

theory that is responsible for the formation of
Fleischer ring in cornea can be assumed for
KF ring; high concentration of copper and a
good bed for accumulation. What is interesting
in the presented case is the fact that copper
serum level was normal as long as the other
laboratory data were normal at the time of
presentation and for near two years, this is
where we think KCN has helped; it decreased
the threshold for copper to accumulate, even
when the serum level was still within normal
limits.

Conclusion
Another important aspect of this case is the
importance for meticulous follow-up of each
patient presenting with KF ring even if the
patient does not show any sign or symptom of
Wilson’s disease. Our patient was routinely
visited every 6 months and as a result we
were able to find out and diagnose the
Wilson’s disease as soon as possible which
led to accelerated initiation of treatment,
expecting a better prognosis.
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