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Abstract 

BPEI syndrome is a genetic disorder that mainly affects the development of the eyelids. People with this disease 

have blepharophimosis, drooping eyelids (ptosis) and abnormal skin on top of the eyelids near the inner corner of 

the eye (epicanthus inversus). In addition to the above, other structures in the eyes and face may also be affected 

by BPEI syndrome. BPEI syndrome types 1 and 2 are caused by the mutation of the FOXL2 gene, which is located 

in the long arm of chromosome 3 as 3q22.3. 
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Overview of BPEI Syndrome 

BPEI syndrome is a genetic disorder that mainly affects the development of 

the eyelids. People with this disease have blepharophimosis, drooping 

eyelids (ptosis) and abnormal skin on top of the eyelids near the inner corner 

of the eye (epicanthus inversus). In addition, the distance between the eyes 

(hypertelorism) is also present in BPEI patients. Because of these eyelid 

abnormalities, the eyelids cannot open fully, and vision may be limited.1 

 

Figure 1: Image of children with BPEI syndrome with distinctive facial features.1 

Clinical Signs and Symptoms of BPEI Syndrome 

In addition to the above, other structures in the eyes and face may also be 

affected by BPEI syndrome. People affected by BPEI syndrome are at risk 

of developing vision problems such as nearsightedness (myopia) or 

farsightedness (hyperopia) that begin in childhood. They may have  

strabismus or lazy eye (amblyopia) that affects one or both eyes. People with 

BPEI syndrome may have distinctive facial features such as a wide nose 

bridge, low-set ears, or a short distance between the upper lip and nose (short 

philtrum).1,2 
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Figure 2: Image of eye disorders in BPEI patients.1 

There are two types of BPEI syndrome, each characterized by its own signs 

and symptoms. Eyelid abnormalities and other facial features are common to 

both types 1 and 2 of BPEI syndrome. BPEI type 1 syndrome is also 

associated with early or premature ovarian failure in women, which causes 

them to have shorter menstrual periods and eventually stop menstruating 

before the age of 40. Primary ovarian failure can cause miscarriage or 

complete inability to conceive (infertility).1,2 

Etiology of BPEI Syndrome 

BPEI syndrome types 1 and 2 are caused by the mutation of the FOXL2 gene, 

which is located in the long arm of chromosome 3 as 3q22.3. This gene 

provides the necessary instructions for the synthesis of a protein that is active 

in the eyelids and ovaries. FOXL2 protein is probably involved in the 

development of eyelid muscles. Before birth and in adulthood, this protein 

regulates the growth and development of specific ovarian cells and the 

breakdown of specific molecules.1,3 

 

Figure 3: Schematic of chromosome number 3, where the FOXL2 gene is located in the long arm of this chromosome as 3q22.3.1 

It is difficult to predict the type of BPEI syndrome that results from multiple 

mutations of the FOXL2 gene. However, mutations that result in partial loss 

of FOXL2 function generally cause BPEI type II syndrome. These mutations 

probably disrupt the regulation of normal muscle growth in the eyelids, 

resulting in incomplete eyelids that cannot open fully. Mutations that result 

in complete loss of function of the FOXL2 protein often cause BPEI type I 

syndrome. These mutations disrupt the regulation of eyelid growth as well 

as various activities in the ovaries, which leads to abnormality of the eyelid 

and abnormal maturation, and the breakdown of some ovarian cells and 

premature death of the egg cells.1,4 

 

Figure 4: Another view of eye disorders including ptosis in a person with BPEI syndrome.1 

BPEI syndrome follows an autosomal dominant inheritance pattern. 

Therefore, to create this syndrome, a copy of the mutated FOXL2 gene (from  

both parents) is needed, and the chance of having a child with this syndrome 

in an autosomal dominant state is 50% for each possible pregnancy.1,4 
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Figure 5: Schematic view of the autosomal dominant inheritance pattern that BPEI syndrome also follows.1 

Frequency of BPEI Syndrome 

BPEI syndrome is a genetic disorder whose frequency is not known in the world.1,5 

 

Figure 6: Schematic of the molecular pathway of the FOXL2 gene in ovarian cells.1 

Diagnosis of BPEI Syndrome 

BPEI syndrome is diagnosed based on clinical and physical findings of 

patients and some pathological tests. The most accurate method of 

diagnosing this syndrome is molecular genetic testing for the FOXL2 gene 

in order to check the presence of possible mutations1,6. 

Treatment options for BPEI Syndrome 

The treatment and management strategy of BPEI syndrome is symptomatic 

and supportive. Treatment may be done with the efforts and coordination of 

a team of specialists, including ophthalmologists, otolaryngologists, 

surgeons, and other health care professionals. There is no definitive 

treatment for this syndrome and all clinical measures are aimed at alleviating 

the suffering of the sufferers. Genetic counseling is also necessary for all 

parents who want a healthy child.1,7 
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Figure 7: Images of related disorders in BPEI patients.1 

Discussion and Conclusion 

People affected by BPEI syndrome are at risk of developing vision problems 

such as nearsightedness (myopia) or farsightedness (hyperopia) that begin in 

childhood. They may have strabismus or lazy eye (amblyopia) that affects 

one or both eyes. It is difficult to predict the type of BPEI syndrome that 

results from multiple mutations of the FOXL2 gene. However, mutations that 

result in partial loss of FOXL2 function generally cause BPEI type II 

syndrome. Mutations that result in complete loss of function of the FOXL2 

protein often cause BPEI type I syndrome. The treatment and management 

strategy of BPEI syndrome is symptomatic and supportive. Treatment may 

be done with the efforts and coordination of a team of specialists, including 

ophthalmologists, otolaryngologists, surgeons, and other health care 

professionals.1,8 
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