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Leigh syndrome responsive to vitamin therapy

Introduction

Leigh syndrome also known as sub acute necrotising
encephalomyelopathy, is a rare neurodegenerative
condition with a widely variable presentation. Some
patients respond to vitamin supplementation. Due to the
many underlying enzymatic defects giving rise to similar
clinical profiles, it is difficult to clinically predict
response to vitamin treatment.
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Abstract

We report a case of Leigh syndrome in a girl
aged four years and eight months who presented
to us with progressive ptosis and worsening
ataxia with frequent falls on a background of
development delay. The clinical profile, bio-
chemical analysis and MRI findings were
consistent with a diagnosis of Leigh syndrome.
Her clinical course was that of infantile onset,
mild, slowly progressive form. She was given
multivitamin supplement aiming to provide high
dose thiamine and showed a remarkable response
with disappearance of ptosis and marked
improvement in function in the speech domain
and motor skills.

Case report

The second born girl of parents who were distantly
related was referred with a progressive ptosis of two
months duration to the Neurology Unit at Lady Ridgeway
Hospital for Children. Mother also complained of
unsteadiness and frequent falls noted from around two
years of age. There was also mild development delay
noted mainly in gross motor and speech domains. The
antenatal and perinatal period had been normal. There
was no suggestive family history and her elder sister
was in good health.

The clinical examination revealed a well nourished
girl with bilateral partial ptosis with sparing of pupils.
There was no ophthalmoplegia and the optic fundus was
normal. Lower limb reflexes were symmetrically
exaggerated with positive Babinski response. Gait ataxia
was also seen. No other physical signs were present.

MRI showed bilateral symmetrical signal intensity
changes in both heads of caudate nucleus and putamen
as well as the brain stem. These were of low intensity in
T1 and of high signal intensity in T2 and Flair. The
mammillary bodies were spared (Figure). Laboratory
evaluations showed an elevated CSF lactate (35.18 mg/
dl; reference: 10-25 mg/dl).

Figure. MRI changes involving caudate and putamen symmetriclly A1) T1 hypo intensity, A2) FLAIR hyper intensity.
B) brain stem: peri aqueductal FLAIR hyper intense symmetric lesion.
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An EEG done showed nonspecific changes with
asynchronous and long sleep spindles. ECG as well as
visual and auditory evoked potentials were normal. Urine
amino acid chromatography was also normal. Investi-
gations for Wilson disease and repetitive nerve
stimulation and nerve conduction tests done previously
had been negative.

The child was commenced on vitamin supple-
mentation aiming to supply high dose of thiamine. After
one month on treatment she showed a remarkable
response with complete resolution of ptosis. There was
also a marked improvement in the ataxia with no further
falls. Mother also noted a significant gain in speech
abilities.

Discussion

Leigh was the first to describe this rare disorder in
a seven month old infant who had a rapid onset and a
fatal outcome1. Subsequent work described this disorder
to have a wide variability in its age of onset, clinical
presentation and progression2.

A number of enzyme defects at many different sites
in the respiratory pathway are recognised to give rise to
the neuropathological findings grouped together as Leigh
syndrome. The related genetic defect is seen in nuclear
DNA in majority though mitochondrial genes are involved
in 20 to 25%. However, a genetic cause for a number of
cases of Leigh syndrome continue to remain unknown3.
The mode of inheritance of nuclear DNA defect is
autosomal recessive in majority with X linked recessive
pattern seen in few.

The age of disease onset is usually during the first
two years of life though juvenile or adult onset may be
seen occasionally. The initial findings may be non specific
with slow growth, feeding difficulty, vomiting and
development delay. More characteristic features such
as ptosis, ophthalmoplegia, visual loss, pigmentary
retinopathy, ataxia and basal ganglia syndromes would
eventually appear4. The clinical course may be rapidly
fulminant or protracted for years.

Our patient did not have clinical features of severe
involvement such as dysphagia, muscle and movement
problems and respiratory insufficiency. Her clinical
features suggest a mild form with slow disease
progression.

The biochemical evidence of elevated lactate in CSF
is found in most cases as in our patient and adds weight
to the diagnosis. Lactate to pyruvate quotient in blood
and CSF aids refinement of the diagnosis6. Gold standard for
diagnosis is identification of mutations in mitochondrial

DNA and biochemical investigations of muscle biopsies3,7.
These are currently not available in Sri Lanka. Com-
bination of typical clinical features and characteristic
imaging together with elevated lactate level is considered
sufficient for diagnosis in the absence of specific
investigations.

The MRI features found in our patient was charac-
teristic with symmetrical caudate and putaminal lesions
as well as brain stem peri aqueductal lesions. The other
common sites of involvement include thalami, cerebellum
and even cerebral white matter9,10,11. The putamen
involvement is seen in almost all patients.

Thiamine is the most commonly used agent to treat
this disorder. However, its effect is variable and seen
only in some. Thiamine responsive patients usually have
pyruvate dehydrogenase deficiency13. Symptomatic
treatment of abnormal movements can contribute to
enhance the quality of life.

Other available treatment options such as
riboflavin, carnitine, biotin and ketogenic diet have been
demonstrated to be useful in the presence of different
enzymatic defects14,15,16,17. Most however progress and the
commonest cause of death is respiratory insufficiency18.

Conclusion

Leigh syndrome is a rare disorder with many
aetiologies. Our patient probably had the form of disease
with infantile onset and slow progression though the
age at diagnosis was close to 5 years. She showed a
remarkable response to thiamine suggesting pyruvate
dehydrogenase deficiency. Improved avai labi lity of
investigations and better awareness will help to enable
early diagnosis, genetic counselling and directed
treatment.
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