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Leigh’s syndrome (LS) or subacute ne-
crotizing encephalomyelopathy, described 
by Leigh in 1951, is characterized by sym-
metrical necrotic lesions in the central 
nervous system, involving areas such as 
the basal ganglia, brainstem, spinal cord 
and cerebellum. It is a mitochondrial dis-
ease related to various enzymatic defects 
that affect the oxidative metabolism1. It 
affects mainly infants and preschool chil-
dren. But its presentation is extremely vari-
able and may occur in children and young 
adults in atypical way2,3. The most com-
mon symptoms are motor with pyrami-
dal and cerebellar features1,4,5. Beside this, 
the disease has characteristic findings on 
anatomopathological examination, neu-
roimaging and cerebrospinal fluid (CSF) 
examination1,4. The treatment effective-
ness is still controversial, and aims to de-
crease the anaerobic metabolism and con-
sequently the production of free radicals1. 

We analyze two cases of LS.

Cases
Case 1
A 10-year-old boy, born from a non 

consanguineous couple, had a history of 
having started changing in gait. He began 
to make involuntary movements with the 
right foot and leg, which worsening after 
a month, affecting the upper limb on the 
same side. It were noted, specially when he 

walked or maked flexion of the wrist and 
fingers. After four months, the left side 
was also involved. The patient evolved with 
progressive worsening in walking, frequent 
falls, no longer write or eat alone or per-
form personal hygiene care such as bath-
ing or brushing teeth by himself. 

At this time, physical examination 
showed dystonic movement in the 4 limbs, 
more severe on the right side. His strengh, 
tone or reflexes were normal. The fundus 
oculi and the slit lamp examination were 
both normal.

None alterations were seen in the he-
mogram, biochemistry (including serum 
lactate), ceruloplasmin, copper or CSF ex-
amination. The genetic research for Hun-
tington’s disease (assessment of CAG re-
peat) and LS (mutation 8993) were nega-
tive. A biopsy of muscle did not shown the 
red ragged fibers. The magnetic resonance 
imaging (MRI) and spectroscopy (S-MRI) 
of the brain showed symmetrical hyperin-
tense signal in the putamen on T2-weight-
ed sequences, associated with the lactate’s 
peak (Fig 1). 

Case 2
A 6-years-old girl, born from a non 

consanguineous couple had a history of 
having a cold. After three days the onset 
of symptoms, she presented weakness of 
lower limbs, fever and drowsiness. At this 
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time she was hospitalized and 24hs later, she became 
comatous and had respiratory failure. 

On examination, the patient was comatous, tetraple-
gic and presented diffuse anesthesia. 

None alterations were seen in the hemogram, bio-
chemistry and CSF (including the biochemistry, the bac-
terioscopy and the culture). The PCR for enterovirus and 
HSV (in the CSF) were negative. CSF lactate=1.3 nmol. 
Serum lactate=1.5 nmol. The MRI and S-MRI of brain 
showed hypointense signal on T1-weighted sequences and 
hyperintense in other sequences, involving the periaque-
ductal gray matter, both thalamus (in a symmetric way), 
mesencephalon, pons, medulla, the topography of the 
cortico-spinal tract and the median longitudinal fascic-
ulus, associated with the lactate’s peak on S-MRI (Fig 2). 

After 1 month of hospitalization in the Intensive Care 
Unit, she remained with the same neurological symptoms 
and started to improve her motor responses, and respira-
tory drive. There was a slow and gradual improvement of 
neurological symptoms, specially in motion and aware-
ness. Later, she began to walk and started making sounds 

that were gradually being replaced by full speech. In this 
period, it was noted the paralisis of the III and VI cranial 
nerve and bilateral ptosis. 

This research project has been approved by the ethics 
committee of our Institute of Neurology and conforms to 
the provisions of the Declaration of Helsinki in 1995 (as 
revised in Edinburgh 2000).

The patients agree with the submission of their mag-
netic resonance image and the informed consent docu-
ment was signed by their parents. 

Discussion 
Although rare, LS is probably the most common mito-

chondrial disease in childhood5. There are 2 forms of pre-
sentation: infant and juvenile. In the infantile form (about 
50% of cases), symptoms may become apparent within 
two years of life. In this situation, there may be hypoto-
nia, regression of neuropsychomotor development, atax-
ia, seizures and breathing disfunctions1,5. On the juvenile 
form which is much less common, patients have main-
ly an extrapyramidal syndrome with dystonia and stiff-

Fig 1. MRI depicting increased signal change within putamen bilaterally in Patient 1 [A] and S-MRI show-
ing lactate peak [B].

Fig 2. Case 2 MRI and S-MRI showing bilateral lesions on both thalamus, pons, medulla, the topography of 
the cortico-spinal tract and the median longitudinal fasciculus [A], mesencephalon, periaqueductal gray 
matter [B] and the characteristic lactate peak in 1.3 ppm [C].
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ness. There are no specific markers for this disease, and 
the lactate’s elevation in serum and CSF may not be de-
tected, especially when the patient is not under stress of 
oxidative metabolism1. Its etiology is genetic and is relat-
ed to an enzyme defect in any part of the cell respiration. 
The most common defects are biochemical deficiencies of 
pyruvate dehydrogenase complex, complex IV (or cyto-
chrome C oxidase), in the complex I of respiratory chain 
or in the ATPase5-7. 

The genetic inheritance of LS may be autosomal re-
cessive, X-linked or mitochondrial6. As the sensitivity of 
genetic tests available is low, in most cases this diagnosis 
is suspected by MRI, especially in late or atypical forms1,8. 
The typical image of LS consists of symmetric areas of 
hyperintense signal on T2 in the basal ganglia, cerebral 
peduncles and periaqueductal region. It is believed that 
the preference for such sites is due to an increased met-
abolic activity in these areas, which are more sensitive to 
ATP’s synthesis failure. The S-MRI has been of great val-
ue in this syndrome, for showing lactate’s peak in the af-
fected areas8,9. 

The two cases described represent atypical forms of 
presentation of this disease. In case 1, the patient has the 
onset of symptoms only at the age of 10 years old, char-
acterizing the late form of presentation. Its first manifes-
tation was only the dystonia and the evolution of neu-
rological symptoms was slow and gradual, instead of 
bursts. In case 2, the symptoms of encephalopathy and 
ophthalmoplegia appeared after a respiratory infection, 
as the typical installation of the disease (after a metabol-
ic stress). However, like the first case, the onset of symp-
toms occurred later, when the patient was 6 years old. 
But her evolution was different, characterized by peri-
ods of exacerbation and remission of neurological symp-
toms. The two cases illustrate how the patients with this 

disease may progress in outbreaks or a slow and gradual 
progression1-3. This slow progression seems to occur more 
frequently in the late form of presentation2,3. 

These diagnoses were made by the association of clin-
ical manifestations with the findings on MRI. In both cas-
es the mitochondrial mutation seen as more common 
(T8993C) was negative, which does not exclude the diag-
nosis, due to the wide possibility of mutations described10. 

The mitochondrial diseases have emerged as a chal-
lenging, specially in terms of diagnosis, evolution and 
treatment. The development on molecular and biochem-
ical tests in the recent decades has discovered many en-
zymatic defects responsible for this syndrome. Greater 
knowledge of this entity, might improve the prognosis of 
these patients, changing the natural history of this disease 
as well the genetic counseling in prenatal period.
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