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Abstract

Background: It is rare for hepatolenticular degeneration [Wilson’s disease (WD)] to occur along with keratoconus
(KC). In our report, a teenager was diagnosed with WD because of the discovery of Kayser–Fleischer (KF) ring in the
cornea, and concomitant KC was found.

Case presentation: A 19-year-old male was diagnosed with KC due to a rapid decline in visual acuity within a
short period of time. Ocular examination revealed the presence of ring-shaped, dense, brown sediment at the
Descemet membrane of the bilateral limbus cornea, exhibiting characteristics similar to those of KF ring. Then, the
patient was referred to the Department of Neurology and diagnosed with asymptomatic WD. During the next 5
years of follow-up, the patient has worn RGP lenses, routinely taken drugs that inhibit copper absorption and
promote copper excretion, and maintained a low-copper diet. He has never exhibited obvious systemic symptoms
associated with WD, such as neurological, mental, or hepatic dysfunction, and the color of the KF ring has grown
obviously lighter. Moreover, the morphology of the cornea has stabilized.

Conclusion: Only one report of WD combined with KC was found in the literature. So far, there is no evidence of a
correlation between the occurrence of the two diseases. However, a low-copper diet and active copper-reducing
therapy may have played a role in stabilizing the patient’s condition in this case.
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Background
Keratoconus(KC) is associated with some syndromes and
diseases, such as Down syndrome, Leber congenital am-
aurosis, and certain connective tissue lesions [1–3]. It is
rare for hepatolenticular degeneration [Wilson’s disease
(WD)] to occur along with KC. KF ring is a characteristic
ocular sign of WD, as it is reported in the majority of WD
patients with neurological symptoms and approximately
half of those patients without neurological symptoms. In
our report, a male teenager was diagnosed with WD be-
cause of the discovery of KF ring in the cornea, and KC
was found at the same time. This is the second reported
case of WD combined with KC so far [4].

Case presentation
A 19-year-old male visited the Ophthalmology Depart-
ment in November 2013 due to a rapid decline in visual
acuity within a short period of time. Ocular examination
with slit-lamp biomicroscopy showed that the corneas of
both eyes were transparent, but the inferior corneal
quadrant thinned and bulged slightly, and Vogt’s striae
were visible. There was a dense copper-brown deposi-
tional ring (KF ring) in the Descemet membrane around
the periphery with a mean width of approximately 1.5
mm. The widest point was at the 12 o’clock position, at
approximately 2 mm (Fig. 1a). The sclera did not stain
yellow, the anterior chamber was clear, the pupils exhib-
ited an equal size and shape and were sensitive to light,
the lens was transparent, and there was no obvious ab-
normality on fundus examination. Corneal topography
showed that the Sim K value of the right eye was
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52.5D@99/49.9D@9, and the thinnest point of the cor-
nea was 0.8 mm below the center, with a thickness of
361 μm. The Sim K value of the left eye was 55.9D@80/
51.2D@170, and the thinnest point of the cornea was
0.7 mm below the center, with a thickness of 336 μm
(Fig. 2). The parameters of both corneas were consistent
with the typical characteristics of KC.
The patient was referred to the Neurology Department

for further consultation because of the existence of KF
ring. Serological examination showed that the level of
serum ceruloplasmin was low (18 mg/L; normal range:
204–407mg/L), and the level of urinary copper was high
(363 μg/24 h; normal range: less than 150 μg/24 h). Ab-
dominal USG showed fine granular changes in the liver
parenchyma. In addition, brain MRI showed abnormal
signals indicative of cerebral peduncle and globus palli-
dus on both sides. However, all physical examinations
were negative. Based on these findings, the patient was
eventually diagnosed with asymptomatic WD. Over the
5 years since then, the patient has worn RGP lenses,
consumed a low-copper diet, and taken penicillamine
for copper discharge and zinc gluconate to inhibit cop-
per absorption. Moreover, the removal of copper was

occasionally assisted via the administration of dimercap-
topropane sulfonate. Recent examinations showed that
the color of the KF ring was obviously lightened (Fig.
1b), the corneal morphology and thickness were stable,
and symptoms of neurological, mental, and liver damage
were negative.

Discussion and conclusion
In general, KC is a noninflammatory localized corneal
thinning and protruding disorder [5], mostly occurring in
adolescence. It often causes myopia and irregular astigma-
tism affecting vision quality. In severe cases, vision can be
lost due to the perforation of the cornea. The reported in-
cidence of this disease is 50–230/100,000 individuals [6],
without significant differences related to sex. Notably, the
incidence in Asian populations is relatively higher [7].
Currently, it is thought that the disease may be related to
genetic defects, ocular surface inflammation, and mechan-
ical factors such as long-term frequent blinking and the
use of a rigid contact lens [8]. However, the mechanism
responsible for its development remains unclear. In most
cases, KC is an isolated ocular disease, while a few reports
have suggested that KC was associated with other diseases,
such as Down syndrome, Leber congenital amaurosis, and
certain connective tissue lesions, including mitral valve
prolapse [1–3].
WD is a congenital disorder of copper metabolism

caused by a mutation in the copper transporter gene
ATP 7B, which is autosomal recessive, and it has an inci-
dence rate of approximately 1/30,000–1/100,000 [9].
Copper may be deposited in the liver and brain, causing
cirrhosis, acute liver failure, and nonspecific neuro-
psychiatric symptoms, such as dysarthria, tremors,
ataxia, and inability to concentrate. The KF ring is a
characteristic manifestation of the disease. It is a brown
ring formed by the deposition of copper in the Descemet
membrane of the bilateral limbus cornea. The KF ring is
observed in most patients with neurological symptoms
and in approximately half of those patients without
neurological symptoms [10].
Hamid Gharaee [4] reported a 15-year-old female pa-

tient with KC combined with KF ring, but her brain
MRI, abdominal USG and serological examination did
not show typical features of WD until 2 years later. The
follow-up treatment and disease progression were not
reported in his report. Ours is the second case of WD
combined with KC so far. In our case, the MRI, abdom-
inal USG and serological examination were positive
when KF ring was first detected, and we followed the
patient for over 5 years to observe the changes in WD
and KC.
Current research has not suggested any association

between the occurrence of KC and WD. KC usually de-
velops rapidly in adolescence and gradually stabilizes

Fig. 1 Part a: The KF ring was prominent, and the corresponding iris
texture was almost invisible. Part b: The cornea at the most recent
visit, where the KF ring had become markedly lighter and the iris
texture was clearly visible
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after the age of 30. This patient was 19 years old, and he
insisted on a low copper diet and received medication to
promote copper excretion and inhibit absorption, with-
out any therapy for KC (e.g., corneal collagen cross-
linking). Fortunately, his corneal morphology has
remained stable for the last 5 years. We surmise that KC
remained stable due to active treatment of WD and fad-
ing of the KF rings, although there is no evidence that
WD with a large amount of copper deposition in the
Descemet membrane would change the collagen fiber in-
tegrity or biomechanics. We look forward to following
up this case with in-depth research results.

Abbreviations
WD: Wilson’s disease; KC: Keratoconus; KF ring: Kayser-Fleischer ring;
RGP: Rigid Gas Permeable

Acknowledgments
Thanks for help from Yingying Zhao, Lin Lin, Zhiyi Wu, Xiuming Jin and
Hailong Ni sincerely during preparation for this case report.

Authors’ contributions
PH, LL, ZW, XJ and HN looked after the patient and collected the data. PH
was a major contributor in writing the manuscript. The authors read and
approved the final manuscript.

Funding
Financial Support: National Natural Science Foundation of China [grant
number: 81700802]; Medical and Health Science and Technology Project of

Zhejiang [grant number: 2017189804]. The funding body had no role in the
design of the study and collection, analysis, and interpretation of data and in
writing the manuscript.

Availability of data and materials
The data and materials are presented within the manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent for publication was obtained from the patient. A
copy of the written consent is available for review by the editor of this
journal.

Competing interests
The authors declare that they have no competing interests.

Received: 11 May 2019 Accepted: 1 May 2020

References
1. Kenyon KR, Kidwell EJ. Corneal hydrops and keratoconus associated with

mongolism. Arch Ophthalmol. 1976;94(3):494–5.
2. Elder MJ. Leber congenital amaurosis and its association with keratoconus

and keratoglobus. J Pediatr Ophthalmol Strabismus. 1993;31(1):38–40.
3. Beardsley TL, Foulks GN. An association of keratoconus and mitral valve

prolapse. Ophthalmology. 1982;89:35–7.
4. Hamid G, Taher S, Reza A. Double corneal ring: report of simultaneous

coincidence of Kayser-Fleischer ring and Fleischer ring in a keratoconus
patient prior to appearance of Wilson's disease. Ir J Ophthalmol. 2012;24:57–
62.

5. Rabinowitz YS. Keratoconus. Surv Ophthalmol. 1998;42:297–319.

Fig. 2 Corneal topographic and pachymetric maps showed significantly steep Sim K values and severe thinning in the inferior paracentral cornea

Hu et al. BMC Ophthalmology          (2020) 20:190 Page 3 of 4



6. Beckrakis N, Blom ML, Stark WJ, Green WR. Recurrent keratoconus. Cornea.
1994;13:73–7.

7. Bawazeer AM, Hodge WG, Lorimer B. Atopy and keratoconus: a multivariate
analysis. Br J Ophthalmol. 2000;84:834–6.

8. Ala A, Walker AP, Ashkan K, Dooley JS, Schilsky ML. Wilson's disease. Lancet.
2007;369:397–408.

9. Gow PJ, Smallwood RA, Angus PW, Smith AL, Wall AJ, Sewell RB. Diagnosis
of Wilson’s disease: an experience over three decades. Gut. 2000;46:415–9.

10. Cozma I, Atherley C, James NJ. Influence of ethnic origin on the incidence
of keratoconus and associated atopic disease in Asian and white patients.
Eye (Lond). 2005;19(8):924–5 author reply 925-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Hu et al. BMC Ophthalmology          (2020) 20:190 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusion
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

