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ABSTRACT | Homocystinuria is one of a group of genetic 
disorders called inborn errors of metabolism. It is characterized 
by a deficiency of the enzyme that converts homocysteine to 
cystathionine. Keratoconus is an ophthalmologic condition 
characterized by thinning of the corneal stroma, which 
causes the cornea to assume a conical shape. There is little 
information in the scientific literature about the association 
between keratoconus and homocystinuria. We believe that a 
collagen cross-linking defect may be the key to understand 
the connection between these two conditions. This case 
report describes a 38-year-old male patient with a diagnosis 
of classical homocystinuria since age 13. At the age of 16, 
he received a diagnosis of asymmetrical keratoconus when 
referred for lensectomy with vitrectomy of his left eye. To the 
best of our knowledge, this is the first report of a patient with 
simultaneous homocystinuria and keratoconus.
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RESUMO | Homocistinúria é parte de um grupo de doenças 
genéticas chamado erros inatos do metabolismo. É caracterizada 
por uma deficiência da enzima que converte a homocisteína em 
cistationina. O ceratocone é uma patologia oftalmológica carac-
terizada pelo afinamento do estroma corneano, o que faz com 
que a córnea assuma um formato cônico. Há pouca informação 
na literatura científica sobre a associação entre ceratocone e 
homocistinúria. Acreditamos que um defeito no cross-linking 
do colágeno possa ser a chave para entender a conexão entre 
estas duas condições. Este relato de caso descreve um paciente 
masculino de 38 anos com diagnóstico de homocistinúria 
clássica desde os 13 anos. Aos 16 anos, recebeu o diagnóstico 
de ceratocone assimétrico quando foi encaminhado para len-

sectomia com vitrectomia do olho esquerdo. Até onde sabemos, 
este é o primeiro relato de um paciente com homocistinúria e 
ceratocone simultâneos.

Descritores: Ceratocone; Homocistinúria/genética; Colágeno; 
Substância própria

INTRODUCTION

Homocystinuria is one of a group of genetic disorders 
called inborn errors of metabolism. It is characterized 
by a deficiency of the enzyme cystathionine-β-synthase, 
which converts homocysteine to cystathionine. This 
condition results in an accumulation of homocysteine 
and methionine, among other metabolites, in the cells 
and plasma. Homocystinuria is a hereditary disorder 
with an autosomal recessive inheritance pattern that cau-
ses alterations in many parts of the body. The symptoms 
usually start in the first year of life. The worldwide cli-
nical prevalence of this disease is 1/300,000(1). The main 
nonophthalmologic alterations in the most common 
form of homocystinuria are osteoporosis, malar flush, 
cognitive impairment, and thromboembolic phenomena. 
In ophthalmology, the main findings are lens subluxation, 
progressive myopia, and loss of best-corrected visual 
acuity. Homocystinuria is also associated with microcys-
tic peripheral retinal degeneration, secondary pupillary 
block glaucoma, retinal detachment, microphthalmos, 
optic atrophy, retinal arterial occlusions, and band ke-
ratopathy(2).

Keratoconus is an ophthalmologic condition charac-
terized by thinning of the corneal stroma, which causes 
the cornea to assume a conical shape. Abnormal poste-
rior ectasia, abnormal corneal thickness distribution, and 
clinical noninflammatory corneal thinning are mandatory 
findings in the diagnosis of keratoconus(3). The preva-
lence of keratoconus is approximately 1/2000 among 
the general population. It usually manifests during the 
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second decade of life and progresses for appro ximately 
10 years until stabilization. Keratoconus is bilateral and 
usually asymmetrical and causes irregular astigmatism 
and myopia. In advanced cases or in those in which the 
vision cannot be improved with contact lenses, corneal 
transplantation may be needed.

The case report below describes a patient who was 
diag nosed with simultaneous homocystinuria and kerato-
conus. To the best of our knowledge, this is the first such 
reported case. We believe that these two disorders may 
be correlated due to alterations in collagen metabolism.

CASE REPORT

The patient is a 38-year-old man who received a 
dia gnosis of classical homocystinuria (cystathionine-β-
synthase deficiency) at age 13. He was responsive to vita-
min B12, which he has been taking ever since diagnosis.

At the age of 16, he was referred for lensectomy with 
vitrectomy of the left eye (OS) due to bilateral subluxa-
ted crystalline lenses. The same procedure was perfor-
med in the right eye (OD) at the age of 26. No intraocular 
lens implantation was performed. At this time, he also 
received a diagnosis of asymmetrical keratoconus. His 

visual acuity with glasses was 20/50 with +8.50 sph -2.00 
cyl 180 OD and 20/100 with -3.00 sph -3.50 cyl 135 OS. 
At the last visit, the patient was wearing a soft contact 
lens in OD (20/50) and a scleral lens in OS (20/40). Cor-
neal topography showed the typical pattern of bilateral 
keratoconus, which was much more advanced in OS (Fi-
gures 1 and 2). The thinnest pachymetric measurements 
were 544 and 232 μm in OD and OS, respectively. The 
retinal examination was normal.

DISCUSSION

The pathophysiology of keratoconus is believed to 
be a defect in collagen, which allows for enzymatic de-
gradation and fibrillary slippage, resulting in weakening 
of the cornea. The association of keratoconus with 
connective tissue disorders is based partly on reports 
of association between collagen metabolism disorders 
and keratoconus. A study of 44 patients with keratoco-
nus showed that 22 of them had hypermobility of the 
joints(4). Keratoconus has also been described in patients 
with imperfect osteogenesis, Ehlers-Danlos syndrome, 
mitral valve prolapse, and other conditions linked to al-
terations in collagen metabolism. In keratoconic corneas, 
there are some changes in the proteoglycans, such as a 

Figure 1. Right eye topography.
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Figure 2. Left eye topography.

de crease in sulfate chains and an increase in dermatan 
chains. These changes lead to a decrease in the strength 
of the cohesive forces between collagen sheets, which 
may explain the physiopathology of the disease.

The enzymatic defect responsible for the altered amino 
acid metabolism in homocystinuria leads to connective 
tissue malformation. In 1973, a study showed a decrease 
in cross-linking of the collagen in three patients with 
ho mocystinuria compared with that in age-matched 
controls. However, the mechanism of action is still poorly 
understood(5).

There is no information in the scientific literature 
about the association between keratoconus and homo-
cystinuria. We believe that a collagen cross-linking 
de fect may be the key to understand the connection  
between these two conditions. However, the mechanism 

of this defect is not well understood. We acknowledge 
the possibility that the association between the two con-
ditions in our patient may have been random, and the-
refore, additional studies are required.
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