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Uncommon M orphologic Characteristics
in Leigh’s Disease

Monika Warmuth-Metz, E. Hofmann, M. Bisse, and L. Solymosi

Summary: We describe a 4-month-old male patient with
severe developmental delay and elevated lactate in blood
and CSF. The MR images showed abnormalities differing
from the typical pattern found in association with Leigh’s
disease. The examination of fibroblast cultures showed di-
minished activity of mitochondrial complexes | and III.
The patient died at the age of 9 months.

In 1951, Leigh (1) described a subacute necro-
tizing encephalomyelopathy, a hereditary neurod-
egenerative disorder usually affecting young chil-
dren and inevitably leading to death. The
disturbances of the mitochondrial energy metab-
olism are varying, and they affect different com-
plexes of the mitochondrial energy production. In
autopsy series, usually symmetrical lesions are
found mainly in the brain stem, medulla oblong-
ata, midbrain, and basal ganglia. Because the his-
tologic appearance is similar to that of Wernicke's
encephalopathy, association with vitamin B defi-
ciency was suspected but never confirmed (2, 3).
In discrimination from Wernicke's disease, in-
volvement of the mamillary bodies was described
as very unusual (3—6). Additionally, contrast en-
hancement was only scarcely reported, although
the histologic appearance combined necrosis with
capillary proliferation (5, 7). We report the unusu-
a MR features of an infant with Leigh’s disease.

Case Report

During an uneventful pregnancy, hydrocephalus was dis-
covered in amale fetus by using ultrasonography. After birth,
the infant was treated by shunting and CT showed an abnor-
mal slightly hyperdense lesion in the midbrain, with swelling
of the periaqueductal region. The basal ganglia and the white
matter were slightly hypodense, and the ventricles were very
narrow, probably representing slit ventricles after shunting.
At the age of 4 months, the patient showed a developmental
delay, abnormal eye movements, nystagmus, and reduced vi-
sual acuity. To elucidate the underlying pathologic abnor-
mality, MR imaging was performed.
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MR Imaging

On T2-weighted (1969/100/1 [ TR/TE/excitations]) images,
the caudate nuclei, the periventricular white matter of both
hemispheres, most pronounced in the frontal lobes (Fig 1A),
the periagueductal region, and the dentate nuclei of the cer-
ebellum showed a symmetrical increase in intensity, whereas,
based on the patient’s age, most of the white matter was un-
myelinated and hyperintense. The third and lateral ventricles
were very narrow and seemed to be compressed by the basal
ganglia A shunt was seen in the right lateral ventricle. Al-
though the caudate nuclei were hypointense on T1-weighted
images (460/20/1), the periventricular white matter of the
hemispheres showed a homogeneous increase in signal com-
pared with normal-appearing white matter (Fig 1B). This hy-
perintensity was most pronounced in the frontal lobes. After
the application of 1V administered contrast medium, we saw
a striking enhancement not only in both striate bodies, the
periaqueductal gray matter, and the dentate nuclei of the cer-
ebellum but also in the periventricular white matter of the
hemispheres, in the hypothalamus, and in both mamillary
bodies (Fig 1C and D).

Laboratory and Biochemical Tests

Lactate and pyruvate in the blood were increased. The CSF
showed definite pleocytosis of 21 predominantly lymphocytic
cells. Protein and lactate were increased. A biochemical anal-
ysis of a muscle biopsy was normal except for a marginal
diminution of carnitine. Analysis of a fibroblast culture of a
skin biopsy showed evidence of a reduction in activity of
complexes | and Ill in mitochondria.

Further Course of the Disease

The patient experienced two epileptic seizures during hos-
pitalization. After a short period of clinical improvement, he
deteriorated rapidly, with feeding problems and weight |oss.
At the last presentation, he showed reduced spontaneous
movements, rigidity, myoclonic jerks of the extremities, and
abrupt regularly repeated upward movements of both arms.
He died at the age of 9 months, and autopsy was not
performed.

Discussion

Histopathologic lesions in subacute necrotizing
encephalomyelopathy consist of spongiform de-
generation, capillary proliferation, and gliosis in
various parts of the medulla, brain stem, pontine
and midbrain tegmentum, basal ganglia, cerebellar
white matter, and cortex of the brain (8). Reports
on the findings of CT and MR imaging have been
inconsistent. Although Kissel et a (9) stated that
the red nuclei were characteristically spared in
Leigh's disease, Heckman et a (10) reported the
contrary observation. Putamenal lesions were de-
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Fic 1. 4-month-old male patient with se-
vere developmental delay and elevated
lactate in blood and CSF.

A, T2-weighted image showing striking
hyperintensity in the periventricular frontal
white matter and the caput of the dentate
nuclei on both sides. Because of the
swollen dentate nuclei, the frontal horns
of the lateral ventricles are compressed.

B, Unenhanced, axial T1-weighted MR
image obtained at the level of the third
ventricle (same level as that shown in A).
The third and lateral ventricles are com-
pressed by the basal ganglia and thalami.
Note the marked symmetrical hyperin-
tensity of the frontal and less pronounced
occipitoparietal white matter.

C, The same plane as that shown in B
obtained after the injection of contrast
medium. Although the striate bodies show
dense symmetrical enhancement, the
thalami take up contrast material only
around the dorsal part of the third ventri-
cle. There is also intensive enhancement
of the white matter and the swollen mam-
illary bodies.

D, Midsagittal T1-weighted contrast-en-
hanced MR image. No abnormality is
seen caudal to the plane of the inferior
colliculi. Periagueductal enhancement, as
well as hypothalamic and mamillary body
enhancement, is very dense.

scribed as characteristic (3-5, 9, 11), and Medina
et a (5) stated that missing involvement of the
putamen argues against Leigh’'s disease in patients
with lactic acidosis. Large autopsy series (8), how-
ever, and a few radiologic reports (10, 12) present
cases without putamenal lesions.

Because of the pathohistologic similarity, dis-
crimination from Wernicke's encephalopathy is
necessary, either on clinical grounds or based on
normal levels of thiamine. A proposed discrimi-
nating feature seemed to be the noninvolvement
of the mamillary bodies, which are regularly af-
fected in Wernicke's disease. Although the histo-
pathologic description of a vascular proliferation
in the lesion would suggest the possibility of con-
trast enhancement, reports of contrast accumula-
tion on CT scans or MR images are scarce (7),
describing only marginal lesional enhancement.
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Our patient suffered from symptoms that were
highly suggestive of Leigh’s disease, such as oc-
ulomotor problems, feeding difficulties, epileptic
seizures, myoclonias, clonic jerks of the arms, ri-
gidity, and diminished spontaneous activity of the
extremities. Biochemical testing of a skin biopsy
was positive for disturbances in mitochondrial
complexes | and I, and lactate was elevated in
blood and CSFE. No vitamin B deficiency or other
reasons for Wernicke's encephalopathy could be
found. The imaging results differed from those of
current reports in the literature because we found
unambiguous involvement of both mammillary
bodies and a striking contrast enhancement in the
affected parts of the brain.

Additionally, involvement of cerebral white
matter is very unusual (11) but was definitely
present in our patient. The relatively high signal



1160 WARMUTH-METZ

in the cerebral white matter on T1-weighted im-
ages, particularly in the frontal lobes, might either
represent degradation products of blood or myelin.
The pathohistologic reports of gliosisin lesions of
Leigh’s disease argue in favor of myelin degra-
dation, whereas in acute necrosis, bleeding also
could be possible (11). The CT scans of the patient
that were obtained soon after his birth did not
show evidence of hemorrhage but instead showed
hypodensity of the affected areas.

The intrauterine diagnosis of hydrocephalus re-
flects the first symptoms of periagueductal mass
lesion and is obviously related to the swollen le-
sions seen on later MR images. Perhaps the very
early development of lesions and symptoms in our
patient is the clue to the uncommon morphologic
characteristics. In accordance with the rapidly fa-
tal course of disease, the swelling and the very
intense contrast enhancement of the affected brain
structures that, to the best of our knowledge, have
not been described previously might represent a
very fulminant form of subacute necrotizing
encephalomyel opathy.
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