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MEGDEL syndrome

Description 

MEGDEL syndrome is an inherited disorder that affects multiple body systems. It is 
named for several of its features: 3-methylglutaconic aciduria (MEG), deafness (D), 
encephalopathy (E), and Leigh-like disease (L).

MEGDEL syndrome is characterized by abnormally high levels of an acid, called 3-
methylglutaconic acid, in the urine (3-methylglutaconic aciduria). MEGDEL syndrome is 
one of a group of metabolic disorders that can be diagnosed by presence of this feature. 
People with MEGDEL syndrome also have high urine levels of another acid called 3-
methylglutaric acid.

In infancy, individuals with MEGDEL syndrome develop hearing loss caused by 
changes in the inner ear (sensorineural deafness); the hearing problems gradually 
worsen over time.

Another feature of MEGDEL syndrome is brain dysfunction (encephalopathy). In infancy,
 encephalopathy leads to difficulty feeding, an inability to grow and gain weight at the 
expected rate (failure to thrive), and weak muscle tone (hypotonia). Infants with 
MEGDEL syndrome later develop involuntary muscle tensing (dystonia) and muscle 
stiffness (spasticity), which worsen over time. Because of these brain and muscle 
problems, affected babies have delayed development of mental and movement abilities (
psychomotor delay), or they may lose skills they already developed. Individuals with 
MEGDEL syndrome have intellectual disability and never learn to speak.

People with MEGDEL syndrome have changes in the brain that resemble those in 
another condition called Leigh syndrome. These changes, which can be seen with 
medical imaging, are referred to as Leigh-like disease.

Other features that occur commonly in MEGDEL syndrome include low blood glucose (
hypoglycemia) in affected newborns; liver problems (hepatopathy) in infancy, which can 
be serious but improve by early childhood; and episodes of abnormally high amounts of 
lactic acid in the blood (lactic acidosis).

The life expectancy of individuals with MEGDEL syndrome is unknown. Because of the 
severe health problems caused by the disorder, some affected individuals do not 
survive past infancy.

https://medlineplus.gov/genetics/condition/leigh-syndrome/


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 2

Frequency 

MEGDEL syndrome is a rare disorder; its prevalence is unknown. At least 40 affected 
individuals have been mentioned in the medical literature.

Causes 

MEGDEL syndrome is caused by mutations in the SERAC1 gene. The function of the 
protein produced from this gene is not completely understood, although research 
suggests that it is involved in altering (remodeling) certain fats called phospholipids, 
particularly a phospholipid known as phosphatidylglycerol. Another phospholipid called 
cardiolipin is made from phosphatidylglycerol. Cardiolipin is a component of the 
membrane that surrounds cellular structures called mitochondria, which convert the 
energy from food into a form that cells can use, and is important for the proper 
functioning of these structures.

SERAC1 gene mutations involved in MEGDEL syndrome lead to little or no SERAC1 
protein function. As a result, phosphatidylglycerol remodeling is impaired, which likely 
alters the composition of cardiolipin. Researchers speculate that the abnormal 
cardiolipin affects mitochondrial function, reducing cellular energy production and 
leading to the neurological and hearing problems characteristic of MEGDEL syndrome. 
It is unclear how SERAC1 gene mutations lead to abnormal release of 3-
methylglutaconic acid in the urine, although it is thought to be related to mitochondrial 
dysfunction. 

Learn more about the gene associated with MEGDEL syndrome 
 
• SERAC1 

Inheritance 

This condition is inherited in an autosomal recessive pattern, which means both copies 
of the gene in each cell have mutations. The parents of an individual with an autosomal 
recessive condition each carry one copy of the mutated gene, but they typically do not 
show signs and symptoms of the condition.

Other Names for This Condition 
 
• 3-methylglutaconic aciduria type IV with sensorineural deafness, encephalopathy, 

and Leigh-like syndrome 

• 3-methylglutaconic aciduria with deafness, encephalopathy, and Leigh-like 
syndrome 

• MEGDHEL syndrome 

• SERAC1 defect 

https://medlineplus.gov/genetics/gene/serac1/
https://medlineplus.gov/genetics/gene/serac1/
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Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: 3-methylglutaconic aciduria with deafness, 

encephalopathy, and Leigh-like syndrome (https://www.ncbi.nlm.nih.gov/gtr/conditio
ns/C4040739/) 
 

Genetic and Rare Diseases Information Center 
 
• MEGDEL syndrome (https://rarediseases.info.nih.gov/diseases/12963/index) 

 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Catalog of Genes and Diseases from OMIM 
 
• 3-METHYLGLUTACONIC ACIDURIA WITH DEAFNESS, ENCEPHALOPATHY, 

AND LEIGH-LIKE SYNDROME; MEGDEL (https://omim.org/entry/614739) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28megdel+syndrome%5BTIAB

%5D%29+AND+english%5Bla%5D) 
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