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REVIEWS

The clinical maze of mitochondrial neurology

Salvatore DiMauro, Eric A. Schon, Valerio Carelli and Michio Hirano

Abstract | Mitochondrial diseases involve the respiratory chain, which is under the dual control of nuclear

and mitochondrial DNA (mtDNA). The complexity of mitochondrial genetics provides one explanation for the
clinical heterogeneity of mitochondrial diseases, but our understanding of disease pathogenesis remains
limited. Classification of Mendelian mitochondrial encephalomyopathies has been laborious, but whole-exome
sequencing studies have revealed unexpected molecular aetiologies for both typical and atypical mitochondrial
disease phenotypes. Mendelian mitochondrial defects can affect five components of mitochondrial biology:
subunits of respiratory chain complexes (direct hits); mitochondrial assembly proteins; mtDNA translation;
phospholipid composition of the inner mitochondrial membrane; or mitochondrial dynamics. A sixth category—
defects of mtDNA maintenance—combines features of Mendelian and mitochondrial genetics. Genetic defects
in mitochondrial dynamics are especially important in neurology as they cause optic atrophy, hereditary spastic
paraplegia, and Charcot—-Marie-Tooth disease. Therapy is inadequate and mostly palliative, but promising

new avenues are being identified. Here, we review current knowledge on the genetics and pathogenesis of

the six categories of mitochondrial disorders outlined above, focusing on their salient clinical manifestations
and highlighting novel clinical entities. An outline of diagnostic clues for the various forms of mitochondrial
disease, as well as potential therapeutic strategies, is also discussed. //
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Fig 1. Top. T2-weighted MRI from Patient 3 (Group 2) shows increased signal in temporal cortex, occipital

cortex and white matter bilaterally. Bottom. Postmortem findings in the same patient. Ragged red fibers
(arrows) are present in diaphragm muscle (left) and heart muscle(right) stained by modified Gomori.

AB Conforto, 2007
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TABLE 1. Clinical Features of Mitochondrial Diseases Associated With mtDINA Mutations
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A-mtDNA

tRINA

ATPase

KSS

Pearson

MERRF

MELAS

NARP

MILS

CNS

PNS

Muscle

Eve

Blood
Endocrine
Heart

Gl

ENT
Kidney

Laboratory

Inheritance

Seizures

Ataxia

Myoclonus

Psychomotor retardation
Psychomotor regression
Hemiparesis/hemianopia
Cortical blindness
Migraine-like headaches
Dystonia

Peripheral neuropathy
Weakness/exercise intolerance
Opthalmoplegia

Ptosis

Pigmentary retinopathy
Optic atrophy

Cataracts

Sideroblastic anemia
Diabeted mellitus

Short stature
Hypoparathyroidism
Conduction block
Cardiomyopathy

Exocine pancreatic dysfunction
Intestins] pseudo-obstruction
Sensorineural hearing loss
Fanconi syndrome

Lactic acidosis

Muscle biopsy:RRF
Maternal

Sporadic

-|—|++|+|||+I+HH—+H—H—||HH—|—+H—||||+||+|

+ + +

+ o+ H o+

+HI [ IHI

|+IIIH—IIIIIIIIIH—HI

Why should defects of one and
the same metabolic pathway all
cause such a bewildering variety

of symptoms and signs?
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