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In 1905, a German ophthalmologist named Dr. Franz Best described the first case of what we now 
know as Best disease or vitelliform macular dystrophy as it is also termed. (Altaweel, 2010). This 
paper will provide insight into this historically rare congenital disease. The various stages of the 
disease will be discussed alongside expected visual acuities. Diagnostic tests and treatment 
modalities will be presented in order to give a broad, yet thorough, overview of the disease process. 
Let us begin with an overview.  
 
Best disease is an autosomal dominant disorder. According to the U.S. National Library of Medicine, 
“a single abnormal gene on one of the first 22 non-sex chromosomes from either parent can cause an 
autosomal disorder.” This means that you only need to get the abnormal gene from one parent in 
order to inherit the disease. Best typically affects individuals of European, African, and Hispanic 
ancestry. There is no gender preference. Usual age of onset is between 3 and 15 years of age with the 
average being age 6 (Altaweel, 2010). Often the disease is not detected until its later stages because 
visual acuity may remain normal for years. When visual acuity begins to decline, there are usually 
changes in the retinal pigment epithelium (RPE).  
 
The RPE is responsible for the maintenance of the retina and the normal function of cells called 
photoreceptors which detect color and light. Within the RPE is a protein called bestrophin. It is 
thought that bestrophin functions as a channel across cell membranes in the RPE. Once the cell 
receives a signal, chloride ions are transported through these channels (Altaweel, 2010). If the protein 
is altered, an abnormally-shaped channel develops, and the flow of ions in and out of the RPE cannot 
be regulated. This produces the characteristic build-up of fatty yellow pigment known as lipofuscin 
(Spalton, Hitchings, & Hunter, 2004). Production of bestrophin is controlled by the BEST1 gene 
located on Chromosome 11 at position 13 (Altaweel, 2010). Over 100 mutations in the BEST1 gene 
have been identified in people with vitelliform macular dystrophy. Six stages of Best disease have 
been described.  
 
Stage 1 is known as the pre-vitelliform stage. In this stage the macula looks normal, and there are 
only subtle RPE changes. Normally 20/20 vision is expected.  
Stage 2, the vitelliform stage, shows a yellow or orange elevated lesion which looks like an egg-yolk. 
The eye-yolk is usually centered on the fovea, and the rest of the retina is normal. Vision at this stage 
can range from 20/20 to 20/50 and usually presents between the ages of 5 and 10 years old.  
Stage 3, pseudohypopyon stage is when the yellow material breaks through the RPE and accumulates 
in the subretinal space forming a cyst of fluid. This typically presents in the teen years; however, it 
has been documented in people aged 8-38 years old. Vision remains stable at 20/20 to 20/50.  

Journal of Ophthalmic Medical Technology 



Stage 4, vitelliruptive stage is known by its “scrambled egg” appearance. This is due to the 
vitelliform lesion breaking up. At this point, pigment clumping and early atrophic changes occur. 
Vision may decrease to the range of 20/20 to 20/100.  
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Stage 5 is the atrophic stage where the yellow material disappears and an area of RPE atrophy 
remains. At this point, if the disease has not been diagnosed previously, macular degeneration may 
be suspected.  
Stage 6 follows the atrophic stage and presents with choroidal neovascular/cicatricial lesions. These 
lesions lead to subretinal fibrotic scars. Vision at Stage 5 and 6 may deteriorate to less than 20/200. 
 
Color vision defects are proportional to the degree of visual loss (Kaiser, & Friedman, 2004). It 
should be noted that people with Best disease do not always progress from the early stages of the 
disease. Many individuals do not experience significant changes. Early diagnosis is the key to 
understanding future visual prognosis. To aid in early diagnosis, there are four clinical diagnostic 
tests that may be performed.  
 



The electro-oculogram (EOG) is the “gold standard” for diagnosing Best disease at an early age 
when vision and fundus exam appear normal. The EOG is a measure of retinal function that depends 
on the integrity of the RPE. When the RPE is healthy, a standing potential is established between the 
front and back of the eye. This standing potential responds to changes in background illumination. 
This potential is estimated by measuring voltage induced across a pair of electrodes on the skin near 
the eye as the eye looks from side to side. The potential declines in the dark phase of the test and 
increases in the light phase of the test. An Arden ratio is determined by dividing the maximum 
amplitude in light by the minimum amplitude in the dark (Fishman, Birch, Holder, & Brigell, 2001). 
The Arden ratio is the standard diagnostic measure of the EOG. The normal ratio is 2. The EOG ratio 
is considerably reduced in patients in both the early stage of the disease and also in those who have 
inherited the gene and show no clinical fundus changes (Fishman, Birch, Holder, & Brigell, 2001). 
According to The Mass. Eye and Ear Manual, the Arden Ratio in suspected Best patients is lower 
than 1.5. Also of note is the fact that when a patient shows retinal lesions in only one eye, both eyes 
show a reduced Arden ratio on EOG (Fishman, Birch, Holder, & Brigell, 2001). Although electro-
oculograms are the “gold standard” for diagnosing Best disease, Optical Coherence Tomography 
(OCT) has also produced some significant findings. 
 
OCT can also be performed without direct contact to the eye. It uses reflected light waves to perform 
cross-sectional images. By measuring the echo time delay and intensity of back scattered or back 
reflected light from inside tissue, a two or three-dimensional microscopic image of the retina is 
produced. Histologically, the retina can be seen as divided into 10 distinct layers, including four cell 
layers and two layers of neuronal interconnections (Schuman, Puliafito, & Fujimoto, 2006). The 
various layers can be separated out and correlate to specific known morphology in the macula area. 
In Best disease, the findings on OCT are dependent on the stage of the disease. Findings include 
splits in the RPE as well as elevations and neovascularization. Since Best disease is a macular 
dystrophy that evolves into different stages, OCT is helpful in tracking changes in the disorder 
(Schuman, Puliafito, & Fujimoto, 2006).  
 
Another useful diagnostic test is the Intravenous Fluorescein Angiogram (IVFA). IVFA is a 
photographic process wherein fluorescein dye is injected directly into a vein. This dye binds to blood 
proteins. When exposed to blue light in the retinal circulation, electrons become excited. As they 
drop down to their normal state, a shorter wavelength of light is emitted, and the dye glows within 
the vessels. This is captured by the photographer as it travels through the eye. Prior to injection of the 
dye, color fundus photos are taken as well as Red-free photographs. Red-free photographs are taken 
with a green filter which makes anything red in the picture appear darker. Red-free photographs are 
great for picking up autofluorescence in the retina. In Best disease, during the vitelliform stage, the 
“egg-yolk” autofluoresces. The angiographic detail in Best disease is dependent on the state of the 
disease. In the early stages where the vitelliform lesion is visible, the lesion will block fluorescence. 
In the later stages when pigment epithelial atrophy sets in, window defects will appear (this is where 
the RPE has atrophied and the choroid below can be visualized). At some point, the lesion will stain 
and appear to have a level of fluid (Berkow, Kelley, & Orth, 1984). It is interesting to be able to 
compare fundus photographs to IVFA and then correlate the findings with the OCT.  
 
The fourth diagnostic tool is the visual field. Either an automated Humphrey Visual Field may be 
performed or a manual Goldmann Visual Field for patients having difficulty with the speed of the 
Humphrey. Typically, patients will present with an early central scotoma. More dense scotomas will 
likely develop as the disease progresses (Kaiser, & Friedman, 2004).  
 



With all that we know about Best disease, its genetic mapping and various diagnostic tests to track 
the disease, have we come up with a treatment? Currently, there is no treatment for the underlying 
disease. There are laser treatments for the choroidal neovascularization (CNV) that develops during 
the final stage of the disease (Ehlers, & Shah, 2008). Although no treatment exists, the visual 
prognosis in Best disease is surprisingly good. Most patients retain reading vision into the fifth 
decade of life or more.  
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