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Dear editor,
Costeff syndrome, also known as 3-methylglutaconic aciduria 

(MGA) type 3, was first reported by Costeff in 1989. A 19-year-old 
Israeli patient with early-onset bilateral optic atrophy, movement 
problems, and motor disability from the first decade of life has been 
reported (1). Costeff syndrome is inherited as autosomal recessive 
and develops because of a mutation in the OPA3 gene. In patients 
with Costeff syndrome, the amount of MGA excretion in the urine 
increases due to the disruption of leucine catabolism. Diagnosis is 
by molecular genetic tests and urine organic acid analysis (2).

A 22-year-old female patient was admitted to the neurology 
clinic because of unsteadiness while walking. Even though the 
patient could currently walk without support, she had gait ataxia 
that had occurred during childhood and increased over the years. 
During a neurological examination of the patient, deep tendon 
reflexes were normoactive in the upper extremities and hyperactive 
in the lower extremities. Muscle strength was 4/5 in the bilateral 
upper and lower extremities, and bilateral Babinski reflexes were 
positive. There was no spasticity, but gate ataxia existed. The patient 
did not have extrapyramidal involvement. Motor and sensory 
nerve conduction velocities were normal in an electromyography 
test. The patient’s cranial magnetic resonance findings were 
evaluated as normal, and cerebellar atrophy was not observed. The 
genetic test for Friedreich’s ataxia was normal. The patient was 
consulted in the ophthalmology clinic due to poor vision. The best 

bilaterally corrected visual acuity was counting fingers from three 
meters. There was bilateral horizontal nystagmus, and optic disc 
pallor that was more prominent in the bilateral temporal sector 
was diagnosed during a retinal examination (Figure 1). In a retinal 
nerve fiber layer (RNFL) analysis, it was observed that the RNFL 
in the temporal sectors was thinner according to age (Figure 2). In 
a visual evoked potential (VEP) test, prolonged bilateral latencies 
were observed (Figure 3). In a genetic analysis, the p.Gln108_
Glu113del (c.322_339delCAGCGCCACAAGGAGGAG) variant 
was observed as homozygous in the OPA3 gene. Biallelic variants 
in this gene have been reported to cause 3-MGA type 3. While 
this variant was found to be heterozygous in the patient’s parents 
and homozygous in only patient’s symptomatic sibling among 
three siblings, it was not detected in the others. The patient and 
her family were directed to genetic counseling for family planning.

The gene responsible for type-3 MGA is the OPA3 gene. The 
OPA3 protein is a mitochondrial protein. Studies have shown 
that mitochondrial activity is highest in the optic nerve, retinal 
ganglion cell layer, plexiform layers of the retina, photoreceptor 
cell layer and retinal pigment epithelium, cerebral cortex, 
cerebellum, and frontal lobe (3,4). Since the intraocular part of 
the optic nerve is unmyelinated, it is particularly dependent on 
energy for transmitting action potential. Therefore, optic nerve 
atrophy is common in mitochondrial disorders caused by OPA3 
gene mutation (5). By the same mechanism, spasticity, ataxia, 
dysarthria, and cognitive impairment develop due to damage in 
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neurons that provide movement control with a high mitochondrial 
requirement (4,5). In such patients, VEP test results show a 
prolongation of latency and thinning of the vessels in the papilla, 
consistent with optic atrophy (1). Patients with horizontal 
nystagmus accompanying optic atrophy have low visual acuity, 
and the course of the disease is relatively slow and stable (2). 

Leber’s hereditary optic neuropathy with mitochondrial 
DNA mutation and autosomal dominant optic atrophy should 
be among the differential diagnoses (5). Behr syndrome is the 
neurodegenerative disease most often confused with Costeff 
syndrome. OPA1 mutation is observed in Behr syndrome; however, 
unlike in Costeff syndrome, no extrapyramidal dysfunction is 
observed. In the literature, Anikster et al. (6) identified the c.143-
1G > C mutation in DNA samples, and Nystuen et al. (7) showed 
a relation to chromosome 19q13.2-q13.3 for Costeff syndrome (8). 
Additionally, differential diagnosis is made by urine organic acid 
analysis (2).

Since there is no specific treatment for Costeff syndrome, 
treatment comprises multidisciplinary support and symptomatic 
therapy. Tobacco, alcohol, and some drugs that impair 
mitochondrial function should be avoided. Prenatal genetic 
counseling is recommended for all affected individuals and their 
families.

Figure 2. Optical coherence tomography image of the right eye: 4.1 
mm diameter peripapillary circle with decreased retinal nerve fiber layer 
thickness (since the patient had nystagmus, RNFL analysis could be 
performed only on the right eye)
RNFLT: Retinal nerve fiber layer thickness

Figure 1. Color fundus images of the patient’s right and left optic discs, respectively. Bilateral optic discs appear pale
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Figure 3. 15’ and 60’ model visual evoked potentials test image showing decreased amplitudes (P100 wave R15’: 2.5 μV,R60’: 3.2 μV and L15’: faint 
signal, L60’: 0.2 μV) and prolonged latency (P100 wave R15’: 99 ms, R60’: 140 ms and L15’ faint signal, L60’: 127 ms)




