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Abstract: We investigate the utility of infrared fundus examination in a case of lecithin cholesterol acyltransferase 

(LCAT) deficiency. A 57-year-old woman presented with blurred vision in both eyes. Her eyes had been grayish blue 

since a young age. She was diagnosed as LCAT deficiency at the age of 50. Slit-lamp examination revealed diffuse 

bilateral opacity of the corneal stroma. Because of the hazy view, fundoscopy was not possible. However, normal fundus 

appearance was clearly defined as examined by infrared fundus photography. We consider that it is important to note 

ophthalmic images using infrared fundus photography is useful method for detecting retinal complications in LCAT 

deficiency with corneal opacity. 
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INTRODUCTION 

Fish-eye disease is a rare autosomal recessive 

disorder characterized by progressive bilateral corneal 

clouding and dyslipoproteinemia [1-6]. Patients with 

fish-eye disease have low lecithin cholesterol 

acyltransferase (LCAT) activity and fail to esterify free 

cholesterol in high-density lipoproteins (HDL) so that 

the cholesterol is deposited in the corneal stroma [1-6]. 

Corneal opacity is observed in young people and 

progresses slowly toward the center from the periphery 

of the cornea. Generally, the ocular fundus is hard to 

examine because of corneal opacity. Here, we 

investigate the utility of infrared fundus examination in 

a case of LCAT deficiency.  

 

CASE REPORT 
A 57-year-old woman presented with blurred 

vision in both eyes. Her eyes had been grayish blue 

since a young age. She was diagnosed as LCAT 

deficiency at the age of 50. She had consanguineous 

marriages. At the first examination, her best corrected 

visual acuity was 0.9 in the right eye and 1.0 in the left 

eye. Slit-lamp examination revealed diffuse bilateral 

opacity of the corneal stroma extending to the limbus 

(Figure 1). The lens was slightly opacified with a 

cataract. The corneal stroma showed diffuse bilateral 

drop-shaped opacity (Figure 2).  

 

 
Fig-1: Gross appearance of the right (A) and left (B) eyes 

 

Note diffuse bilateral opacity of the corneal 

stroma extending to the limbus.  
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Fig-2: Slit-lamp photographs of the right (A) and left (B) eyes 

 

Note diffuse bilateral drop-shaped opacity 

involving the entire cornea. 

 

Because of the hazy view, fundoscopy was not 

possible. However, normal fundus appearance was 

clearly defined as examined by infrared fundus 

photography (Figure 3). 

 

 
Fig-3: Infrared fundus photographs of the right (A) and left (B) eyes 

 

The hyperreflective point at the center of the 

image is an optical artifact. 

 

The following medical examination 

demonstrated a low plasma, total cholesterol 

(76mg/dL), HDL cholesterol (6mg/dL), and cholesterol 

ester (8mg/dL). The enzyme LCAT activity decreased 

to 45.4 U (normal range; 53.3～95.5). The genotype 

analysis detected a point mutation (Gly179→Arg) in 

exon 5 of the LCAT gene. Some erythrocytes developed 

a target-cell configuration. 

 

At the age of 70, her BCVA was 0.7 in the 

right eye and 1.0 in the left eye. Bilateral diffuse 

corneal opacity was not progressed (Figure 4). Nuclear 

opacity was gradually progressed in both lenses. 

Although fundoscopy was not possible, fundus 

examination showed no remarkable changes using 

infrared fundus photograph (Figure 5). 

 

 
Fig-4: Gross appearance of the right (A) and left (B) eyes 
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Fig-5: Infrared fundus photographs of the right (A) and left (B) eyes 

 

Anterior segment optical coherence 

tomography (OCT) revealed a thinned corneal 

epithelium and increased homogeneous 

hyperreflectivity of the entire stroma (Figure 6). The 

central corneal thickness was 568µm in the right eye 

and 569µm in the left eye.  

 

 
Fig-6: Anterior segment optical coherence tomography images of the right (A) and left (B) eyes 

 

Note a homogeneous hyperreflectivity 

throughout the entire corneal stroma. 

 

The initial ophthalmological manifestations of 

this case were previously described in Japanese [6]. 

 

DISCUSSION  
Classic clinical findings of LCAT deficiency 

include markedly reduced plasma HDL, proteinuria, 

anemia, clouded plasma, triglyceridemia, and a typical 

bilateral corneal opacification [1-6].  

 

Familial LCAT deficiency is a rare autosomal 

recessive disease, with 80 cases having been reported 

worldwide [1]. The LCAT gene (16q22) mutations 

cause familial LCAT deficiency and fish-eye disease [1, 

7-11]. Mutations in the gene coding for LCAT cause a 

rare condition known as LCAT deficiency [2]. This key 

enzyme is responsible for esterifying free plasma 

cholesterol and may facilitate its uptake from peripheral 

tissues into HDL particles, possibly playing a major 

role in reverse cholesterol transport [7-11]. To date, 

multiple mutations in the human LCAT gene have been 

reported [2, 5]. In this present case, the genotype 

analysis detected a point mutation (Gly179→Arg) in 

exon 5 of the LCAT gene. 

 

Patients with LCAT deficiency display a loss 

of LCAT activity, HDL deficiency and systemic 

complications such as hemolytic anemia, proteinuria 

and renal dysfunction [7, 8]. The ocular abnormalities 

including optic disc hemorrhage, papilledema, retinal 

hemorrhage, and angioid streaks were reported [9]. In 

this present case, fundoscopy was not possible because 

of the hazy view. However, normal fundus appearance 

was clearly defined as examined by infrared fundus 

photography. These technologies can be complementary 

and may help in objectively monitoring disease 

progression and planning treatment. 

 

CONCLUSIONS 

Although our findings were based on single 

case, we consider that it is important to note ophthalmic 

images using infrared fundus photography is useful 
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method for detecting retinal complications in LCAT 

deficiency with corneal opacity. Accumulation of 

reports may be needed. 
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