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Summary

 Background: Hyperlipidemia is an identified factor of premature vessel atherosclerosis. Lipemia retinalis is an 
unusual retinal manifestation of hyperlipidemia and is thought to be directly correlated with the 
serum triglyceride level.

 Case Report: This paper discusses the case of a 55-year-old patient with lipemia retinalis, which deteriorated his 
visual acuity. The patient had an extremely high serum cholesterol level (1053 mg/dl) and a very 
high level of triglycerides (1513 mg/dl). The normalization of serum lipids, reversion of retinal 
vessels alterations and visual acuity improvement was achieved after an intensive statin lipid-lower-
ing therapy. Pathological changes of the patient’s retina, connected with lipemia retinalis, disap-
peared completely.

 Conclusions: Hyperlipidemia can cause lipemia retinalis, which is characterized by the hyperlipidemic vascular 
lesions-whitish color of vessels, lipid infiltration into the retina and decrease of visual acuity. The 
lipid-lowering therapy may lead to the normalization of the appearance of the fundus and restore 
the visual acuity.
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Background

Hyperlipidemias manifest themselves mainly by increased 
blood serum concentrations of cholesterol or triglycerides 
and the disturbances in LDL or/and HDL cholesterol. The 
consequences of hyperlipidemia are multiorgan and include 
premature atherosclerosis with all its effects, lesions of the 
digestive system (liver and pancreas), skin and sometimes 
ocular changes [1]. Lipemia retinalis is a rare retinal mani-
festation of hypertriglyceridemia [2–4]. It was first described 
by Heyl in 1880 [5]. Retinal vessels become cream colored 
due to the scattering of light by the triglyceride-laden chy-
lomicrons. Very high levels of triglycerides are required; 
hypercholesterolemia alone does not produce this vascu-
lar appearance [2]. In clinical practice, elevated serum tri-
glycerides are most often observed in persons with meta-
bolic syndrome, despite the fact that secondary or genetic 
factors can heighten triglyceride levels [6].

case report

We report the case of a 55-year-old patient treated for age-
related macular degeneration who had exudative form in 
the right eye and non-exudative in the left eye for 2 years, 
and presented a deterioration of vision in his left eye. For 
this reason, preparations containing antioxidants, vita-
mins and minerals (Zinc) were prescribed. However, it is 
not certain that he used them systematically. He had also a 
history of lipid disorder (high serum cholesterol and dys-
lipidemia in anamnesis). The visual acuity in his right eye 
was counting fingers at 2 m and acuity in his left eye de-
creased from 0.7 to 0.5. Eye fundus examination revealed 
lipemia retinalis; the hyperlipidemic vascular lesions had 
whitish-colored vessels and lipid infiltration into the ret-
ina and age-related macular degeneration in both eyes. 
(Figures 1, 2).

We found an extremely high serum cholesterol level (1053 
mg/dl [normal desirable <200 mg/dl, borderline high 
200–239 mg/dl, high ≥240 mg/dl]), very high level of tri-
glycerides (1513 mg/dl [normal <200 mg/dl]) and dys-
lipidemia characterized by very high LDL cholesterol lev-
el (722 mg/dl [normal range 60–130 mg/dl]) and low 
concentration of HDL cholesterol (29 mg/dl [normal 
>40 mg/dl]). Additionally, a higher activity of aminotrans-
ferases was observed – Aspat (169 U/L [normal <34U/L]) 
and Alat (89 U/l [normal <31 U/L]). Subsequently, con-
sidering the lipid disturbances, the patient was referred 
to the Department of Internal Medicine to perform fur-
ther diagnosis and treatment. During hospitalization, the 
medical diagnosis was made on the basis of medical his-
tory, medical examination and diagnostic investigations. 
The patient suffered from coronary disease, hyperten-
sion, hyperlipidemia, hepatic lesion and alcoholic depen-
dence. The normalization of serum lipids and reversion of 
retinal vessels alterations was achieved after an intensive 
statin lipid-lowering therapy (atorvastatin 40 mg daily for 
8 weeks) (Figures 3, 4).

After the treatment, the visual acuity of right eye did not 
change, but the left eye improved to 0.7. It was impossible to 
achieve significant improvement of visual acuity in the right 
eye because of the severe form of macular degenerations.

discussion

Primary and secondary hyperlipidemias are identified fac-
tors of premature vessel atherosclerosis. Endothelial dam-
age in atherosclerosis is characterized by abnormal vas-
cular functionality [7–9]. Despite the fact that alterations 
in the cardio-vascular system, skin changes and digestive 
symptoms are well known and expected, the ocular lesions 
in hyperlipidemia are often forgotten. However, there are 
reports describing the ocular lesions in hyperlipoprotein-
emia, such as xanthelasma (a deposition of lipid the in eye-
lid), lipid keratopathy (corneal arcus), retinal artery and 
vein occlusions, ischemic optic neuropathy, cataract and 
even dry eye [2,10,11].

The Third Report of the National Cholesterol Education 
Program (NCEP) Expert Panel on the Detection, Evaluation, 
and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III) defines lipemia retinalis as one of the 
outcomes of hypertriglyceridemia [5]. According the NCEP, 
optimal serum LDL cholesterol level should be below 100 
mg/dL (LDL above 190 mg/dl is classified as very high) 
[6]. As it is a rare entity, we found it interesting to present 
the case, in which the markedly elevated serum concentra-
tions of triglycerides, total cholesterol and LDL cholesterol 
altered the retinal vessels as lipid infiltrated the small vessels’ 
walls. According to Nagra et al., lipemia retinalis is thought 
to be directly correlated with the serum triglyceride level. 
Typically, the retinal findings do not occur until the triglyc-
eride level reaches 2500 mg per deciliter. The findings can 
fluctuate widely from day to day, depending on the triglyc-
eride level [2]. Hypercholesterolemia alone does not pro-
duce retinal changes [12]. Patients with lipemia retinalis in 
typical cases maintain good vision, and fundus changes re-
solve when serum lipid levels are reduced [2,13]. However, 
it was shown in a rabbit model of hypercholesterolemia that 
normalization of serum cholesterol levels was not enough to 
reverse cholesterol-induced vascular damage to the choroid 
and retinal vessels. These vascular changes could be com-
patible with a chronic ischemia that could produce retinal 
degeneration [7,14]. It is interesting that in the described 
patient, lipemia retinalis was observed at concentrations of 
triglycerides below 2500 mg per deciliter. We believe that in 
the presented case an extremely high serum cholesterol lev-
el and dyslipidemia could contribute to the vascular chang-
es. In the case of our patient, hyperlipidemia was second-
ary to a lipid-rich diet, excessive use of alcohol and lack of 
physical activity. It should be stressed that a lipid disorder 
resulting in lipemia retinalis causes a risk of life-threatening 
atherosclerotic disease [4,8,9] and other severe complica-
tions like acute pancreatitis [15]. Moreover, characteristic 
retinal findings may be the only sign of lipid disturbances 
(which are often asymptomatic). In such patients a multi-
disciplinary approach is necessary to obtain the desirable 
systemic outcome [4,15].

After 2 months of lipid-lowering therapy, the serum choles-
terol and triglyceride levels returned to normal. Pathological 
changes in the patient’s retina, connected with lipemia ret-
inalis, disappeared completely; however, the macular le-
sions remained. Such intensity of age-related macular de-
generation at a relatively young age could be caused by 
irreversible, microscopic damage to choroid and retina. 
Lipid-lowering treatment of lipemia retinalis with statin 
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and improvement in vision has not been reported thus far 
in the medical literature.

conclusions

1.  Hyperlipidemia can cause retinal alterations called ‘lipe-
mia retinalis’, which is characterized by hyperlipidemic 
vascular lesions with whitish-colored vessels, lipid infiltra-
tion into the retina and decreased visual acuity.

2.  Lipid-lowering therapy may lead to the normalization of 
the fundus appearance and restoration of visual acuity.

3.  Ophthalmologists should refer patients with lipemia ret-
inalis to lipid disorder specialists.
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Figure 1.  The right eye fundus with signs of lipemia retinalis (optic disc 
and nasal part of retina). Characteristic whitish vessels are 
visible. It is difficult to distinguish the arteries from the veins.

Figure 2.  The left eye fundus with signs of lipemia retinalis (optic disc 
and a part of macula). Characteristic whitish vessels are 
visible. It is difficult to distinguish the arteries from the veins.

Figure 3.  The right eye fundus after treatment. The retinal vessels 
abnormalities returned to normal. Nevertheless, the age-related 
macular degenerations remained (a big scar in the macula).

Figure 4.  The left eye fundus after treatment. The retinal vessels 
abnormalities returned to normal. Nevertheless, the age-
related macular degenerations remained (retinal pigment 
defects, drusen).
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