1
89l

Subacute necrotizing encephalomyelopathy (Leigh’s disease)
in adults clinically diagnosed as multiple sclerosis
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A report is made on two women, aged 32 and 40 years respectively who died with
subacute necrotizing encephalomyelopathy (adult form of Leigh’s disease). These two patients
were incorrectly diagnosed clinically to have multiple sclerosis because of diversified neurologic
manifestations affecting the visual, motor, sensory, and autonomic systems. The course of
ailment lasted about 10 years in case 1, and 1 year and 10 months in case 2. A review of 15 cases of
the adult form of Leigh’s disease, including these two patients, disclosed that clinically the malady
showed psychomotor regression and brainstem dysfunction. The clinical diagnosis is confirmed by
demonstrating symmetrical abnormalities in the basal ganglions on computed tomographic brain
scan or magnetic resonance imaging. Pathologically, subacute necrotizing encephalomyelopathy is
manifested by irregularly defined lesions in the basal ganglions, thalamus, brainstem, and spinal
cord. These lesions are often bilateral and symmetrical, and contain proliferating small blood vessels
with endothelial hyperplasia as well as relatively intact neurons. The etiology, pathogenesis,
and appropriate treatment of Leigh’ s disease remain to be elucidated.
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Multiple (disseminated) sclerosis is generally
acknowledged as extremely rare in Thailand. The Thai
physician, nevertheless, has repeatedly attempted to make
the clinical diagnosis of this disease. However, it is
difficult to be certain of the clinical diagnosis of multiple
sclerosis when there is no pathological confirmation. At
Chulalongkorn Hospital, a general hospital of about 1,370
beds in Bangkok, only a single postmortem proven case
of multiple sclerosis has been found in more than 30
years(1) indicating the true rarity of this malady. Two
patients recorded here have also been clinically diagnosed
to have had multiple sclerosis. But the postmortem
findings in these two cases show that they did not have
multiple sclerosis, but are indeed examples of subacute
necrotining encephalomyelopathy in adult patients (adult
form of Leigh’s disease).(2-14)

Case reports
Case 1.

A 32-year-old nun was hospitalized because
of progressive weakness in all limbs. Ten years earlier,
she had been hospitalized because of bilaterally blurred
vision. This symptom progressed slowly and she was
informed to have degenerated optic nerves.

Five years later, she began to develop weakness
in all limbs but still could walk.

One year ago, she had occasional headaches
without nausea and vomiting.

Three weeks prior to hospitalization, she had
headaches and difficulty in respiration. Two weeks
prior to admission, numbness ensued at the distal parts
of the hands and feet. Ten days prior to admission,
weakness of all extremities became more severe. She
entered a provincial hospital where she was found to
have visual field defects, moderate weakness of the
muscles in all limbs, and two plus deep tendon reflexes.
Her conciousness was good. Cerebellar sign and stiff
neck were absent. A leucocyte count showed 7,100
cells/mm3 with 77% neutrophils and 23% lymphocytes.
A lumbar puncture revealed 99 lymphocytes/mm3
20 mg/100 ml of protein, and 66 mg/100 ml of glucose in
the cerebrospinal fluid (CSF). She was transfered to
Chulalongkorn Hospital a week later.
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On admission here, her by temperature was
39.30C, pulse rate 100/min, respiratory rate 32/min, and
blood pressure 120/80 mmHg. The patient was
conscious. Each pupil, 3 mm in diameter, was reactive
to light. The visual acuity remained at finger count at 1
foot. There was impaired function of the seventh and
twelfth cranial nerves. The other remaining cranial
nerves were intact. Motor power was absent in all
extremities. Pain and touch sensations were absent.
There was no plantar response in Babinski’s maneuver.
The ankle clonus was negative. Per rectal examination
revealed loose sphincter tone. Detected throughout the
lungs were medium to coarse crepitations.

Hemoglobin was 10.8 to 12 gm/100 ml and
leukocyte counts revealed 8,200 to 15,800 cells/mm3
with 84 to 85% neutrophils, 13 to 16% lymphocytes, and
0 to 2% monocytes. A urinalysis disclosed a trace of
protein, 5 to 10 leucocytes/high power field (HPF),
numerous yeast cells/HPF, and few fungal filaments/
HPF. Blood chemical studies revealed 141 to 159 mg/100
ml of sugar, 10 to 20 mg/100 ml of BUN, 1.2 to 2.0 mg/
100 ml of uric acid, 123 to 135 mEq/L of sodium, 3.8 to

5.5 mEq/L of potassium 87 to 97 mEq/L. of chloride,
and 14 to 28 mEq/L of carbon dioxide.

The first lumbar puncture, 1 day after
hospitalization, revealed opening and closing presures to
be 220 and 170 mm of water, respectively. The clear
CSF contained 130 1ymphocytes/mm3, 90 mg/100 ml
of protein, and 61 mg/100ml of sugar (blood sugar was 100
mg/100 ml). VDRL of CSF was negative. The second
lumbar puncture, 10 days after hospitalization, showed
30 mg/100 ml of protein and 52 mg/100 ml of sugar

(blood sugar was 141 mg/100 ml). Stain for acid-fast
bacilli of the CSF sediment was negative.

A sputum culture exhibited heavy growth of
Pseudomonas aeruginosa. A urine culture showed
growth of Escherichia coli and yeast cells.

A computerized tomographic (CT) scan of the
brain disclosed a lesion of low density in the right
thalamus. A CT scan of the spinal cord showed a
homogeneous and dense intramedullary lesion at the
cervicalregion (Fig. 1). A myelogram showedan enlarged
cervical segment of the spinal cord from C5 to C+.
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Figure 1. (Casel). CT scan of brain and spinal cord.

(A) CT scan of brain in horizontal plane shows small areas of decreased density

in the thalamus on the right side.

(B & C) Intrathecal contrast-enhanced CT of the spinal cord in sagittal plane (B) and

coronal plane (C) demonstrate enlargement of the cervical segment.

The treatment consisted of the administration
of antibiotics (penicillin and gentamycin), antituber-
culous drugs, (INH and rifampicin), steroid, and other
supportive measures. The patient had fever (380to410C)
and fluctuated blood pressure (60/30 and 140/90
mmHg). The respiration became laborious and this
eventually required artificial oxygenation. She died 15
days after hospitalization. The total course of illness
was about 10 years. The clinical impression was
multiple sclerosis.

Postmortem Examination

The autopsy findings included bilateral
‘bronchopneumonia and acute cystitis. A 1,330-gm
brain showed thin and clear leptomeninges, and thin
optic nerves with opaque sheaths. Coronal sections
of the brain revealed necrotic foci in the thalamic
nuclei, right temporal lobe (Fig. 2), right cerebral
peduncle, and bilateral substantia nigra. Each necrotic
zone was about 1.5 cm in diameter. The mammillary
bodies were intact (Fig. 2), as was the hypothalamus.
There was also necrosis of the mesencephalon and
pons, as well as the periaqueductal gray matter.

Figure 2. (Case 1). Lesion of brain.

(A) Coronal section shows hemorrhagic spots, especially in bilateral centrum semiovale and thalami. An

arrow points toward a necrotic focus in the right temporal lobe.

(B) Higher magnification of the necrotic region is shown (left arrow). Note intact mammillary bodies (right

arrow). The scale is 1 cm in length.
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The cervical segment of the spinal cord was soft,
friable, and swollen (Fig.3). The rest of the spinal cord was
unremarkable.
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Figure 3. (Case 1). Lesion of brain and spinal cord.

(A) Midbrain and cerebellum show necrotic zone in the right side of the former (arrow).
(B) Cervical segment of the spinal cord displays necrosis (arrow).

Tissues in this case, as well as in the other
instance, were fixed in 10% formalin, embedded in
paraffin, and stained with hematoxylin and eosin
(H & E). Luxol-fast blue stain for myelin sheath and
Gomori’s stain for reticulin fibers were also done. Frozen
sections with oil-red-O stains on formalin-fixed tissue
were also conducted to detect lipid.

Microscopically, the following alterations were
encountered in the central nervous system (CNS), namely
necrosis and status spongiosus of neuropil, vascular

proliferation and endothelial hyperplasia, infiltration of
microglias, gliosis, and relatively preserved neurons.
These pathologic changes were similar in the brain (Fig. 4)
and spinal cord (Fig. 5). It was unfortunate that the optic
nerves were lost in the routine proscessing of tissue; hence,
the pathologic changes is them could not be described.

The pathologic diagnosis of the CNS lesions was
subacute necrotizing encephalomyelopathy (Leigh’s dis-
ease) in an adult woman.
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Figure 4. (Case 1). Microscopic picture from pons.
(A) Necrotic zone is presented especially on the upper part as revealed by loose neuropil to be infiltrated
by mononuclear and foamy cells. Many intact neurons are scattered. H & E, x 50.
(B) More advanced necrosis and vascular proliferation are shown. Note few intact neurons lying in necrotic
zone and status spongiosus of neuropil particularly in lower half of the photomicrograph. H & E, x 100.

Figure 5. (Case 1). Microscopic pictures from cervical segment of spinal cord.
(A) Spongy degeneration, vascular proliferation and intact anterior horn cells are demonstrated. The
area between arrowheads is further shown in B. H & E, x 50.
(B) Small blood vessels and infiltration of foamy macrophages are seen in loose necrotic zone. Intact
neurons lie in necrotic area and at the edge. H & E, x 100.
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Figure 6. (Case 2). Brain in Leigh’s disease. Scale is in centimeter.
(A) Mesencephalon exhibits gray-white necrotic areas (arrowheads), especially beneath the cerebral
aqueduct (upper arrowhead).
(B) Pons and cerebellum demonstrates symmetrical necrotic zones (arrowheads) in each.
(C) Medulla shows necrotic foci (arrowheads).

Figure 7. (Case 2). Whitish necrotic areas (arrowheads) are scattered in the upper cervical segment of the spinal
cord. Scale is in centimeter.
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These necrotic zones tended to be symmetrical,
especially in the dorsum of pons. They were 0.5 to 2.0 cm
across, soft, dull, and friable. The right mammillary body
was grossly intact. The optic nerves were not available for
study. They were presumably attached to the left half of the
brain that was taken away by the neurologist.

Microscopically, various necrotic foci contained
numerous small blood vessels which were well outlined in
Gomori’s stain for reticulin fibers (Fig. 8). Some blood
vessels showed endothelial proliferation and infiltration of
the walls by lymphocytes, plasma cells, and histiocytes
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(Fig.9). Numerous lipid-laden macrophages (Fig.10) and
microglias were also observed in the necrotic region,
along with gliosis (Fig. 11). Neurons, however, were
relatively intact in these zones of necrosis (Fig. 12). Focal
chronic nonspecific meningitis was also detected
(Fig. 13). The pathologic changes of the cervical segment
of the spinal cord were strikingly similar to those seen in
the brain. Foci of necrosis with neovascularization,

gliosis, and relatively intact anterior horn cells were
observed (Fig. 14).

Figure 8. (Case 2). Histopathologic features.

(A) Necrotic focus contains numerous reactive cells and small blood vessels. H & E, x 50.
(B) Plentiful blood vessels are well outlined in Gomori’s siluer impregnation x 50.
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Figure 9. (Case 2,). Vascular changes.
(A) Endothelial hyperplasia is shown. H & E, x 100.
(B) Vasculitis is depicted. H & E x 50.
(C) A part of the same blood vessel in B shows numerous cellular infiltrates mainly lymphocytes. H & E,
x 100.

Figure 10. (Case 2). Necrotic foci.
(A) Numerous foamy histiocytes are concentrated in an area of necrosis. H & E, x 400.
(B) Dark perikaryon of the histiocytes in necrotic zone is related to lipid content. Frozen section with oil-
red-0 stain, x 400.
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Figure 11. (Case 2). Gliosis within lesion.

(A) Astrocytes with delicate proceses are numerous in a lesion. Many of them are attached to the vascular
walls by processes. H & E, x 50.

(B) Higher magnification of the area in the right upper corner in A shows astrocytes with delicate processes
in relation to the vascular wall. H & E, x 100.

(C) A few plump astrocytes are demonstrated in a necrotic area; one of them has two vesicular nuclei.
H & E, x 100.

(D) A bizarre astrocyte with homogeneous and glassy cytoplasm and eccentric vesicular nucleus lies in
a necrotic zone. H & E, x 100.
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Figure 12. (Case 2). Neurons within lesion.

(A) Many relatively intact neurons are disseminated within a necrotic zone as are plentiful mononuclear
cells which are smaller than neurons. Also note vasculitis. This photomicrograph is taken from a locus
celureus. H & E, x 50.

(B) A necrotic focus shows a relatively intact neuron, a cluster of blood vessels, and scattered lymphocytes
and microglias. H & E, x 400.

(C) and (D) Two neurons with nuclei having distinct nucleoli creating fish-eye appearance lie within
the liquefied neuropil, x 400 each.

Figure 13. (Case 2). Nonspecific inflammatory changes.
(A) Theleptomeninges over cerbellar folium is infiltrated by many reactive cells. Layer of granular neurons
is seen below. H & E, x 50.
(B) Higher magnification of the same lesion in A shows many lympocytes, histiocytes, rod-shaped
microglias, and few plasma cells representing nonspecific meningitis H & E, x 100.
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Figure 14. (Case 2). Histopathologic changes in cervical segment of spinal cord.
(A) Tow relatively intact motor meurons lie within necrotic gray matter. H & E, x 400.
(B) This photomicrograph is taken from the white matter to show gliosis. Note several plump star-shaped

astrocytes. H & E, x 100.

The pathological diagnosis was subacute
necrotizing meningo-encephalomyelopathy (Leigh’s
disease) in an adult woman.

Discussion

Typical pathologic features of Leigh’s disease
consist grossly of necrotic lesions which can be seen with
the unaided eye in the mesencephalon and brainstem.
They appear as gray, soft, friable, and slightly sunken
zones which are often, but not always, symmetrical.(2-18)
The tegmentum of the midbrain and pons, periaqueductal
gray matter, and posterior colliculi are often affected.
Medullary lesions may affect the floor of the fourth
ventricle and the inferior olivary nuclei. The lesions,
moreover, may be located in the basal ganglions,
especially putamen and substantia nigra. They are less
common in the thalamus, centrum semiovale, and optic
pathways. Sparing of the mammillary bodies is typical.
Concerning the cerebellum, the lesion is common in the
dentate nuclei and white matter, but is less frequent in the
cortex and peduncles. The spinal cord may be affected.
Involvement of the peripheral nerves is inconsistent.

Microscopically, severe sponginess of neuropil,
necrosis, and infiltration of such cells as lymphocytes,
polymorphonuclear cells, histiocytes, plasmacytes, and
microglias are often seen as are glioses. Lipid-laden
histiocytes are numerous in active lesions but are

infrequent in less active or old lesions. Prominent

proliferation of small blood vessels with endothelial
hyperplasia is the most characteristic feature of Leigh’s
disease, as is relatively intact neurons even in the necrotic
area.(2-18) Such gross and microscopic features were present
in the brain and spinal cord of our two patients. Hence, we
are certain about our pathologic diagnosis of subacute
necrotizing encephalomyelopathy. Although the optic
nerves were not studied pathologically, it is not essential
that they must be examined in rendering the pathologic
diagnosis of Leigh’s disease. When variously described
pathologic features are detected in any part of the CNS,
the pathologic diagnosis of Leigh’s disease can be made.
The diagnosis, thus, can be rendered by biopsy of lesions
such as from the brainstem.(13)

Although the pathologic features in our two
patients are quite similar to those of Wernicke’s
encephalopathy we do not consider our cases to represent
Wernicke’s encephalopathy. Both patients were not
alcoholic and the mammillary bodies were intact. Thus we
exclude from our review cases of Leigh’s disease
described as associated with chronic alcoholism and with
involvement of the mammillary bodies.(19-21)

Although confusion between multiple sclerosis
and Leigh’s disease has occurred clinically(+.11) the two
conditions can be distinguished pathologically. Multiple
sclerosis is chiefly the disease of white matter; most
lesions are scattered in the latter. Lesions of Leigh’s
disease involve both gray and white matter, especially
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the midbrain and brainstem around or near the cerebral
aqueduct. To our knowledge, vascular changes as we
have described previously and in the current study
which were characterized by an increase in the number
of blood vessels and proliferation of endothelial cells(13)
have not yet been observed in multiple sclerosis.

The clinical confusion between multiple
sclerosis and Leigh’s disease is probably related to the
fact that both diseases have lesions disseminated in
various parts of the CNS. Similar clinical manifestations,
then, develop when some of these lesions are distributed
in the same or similar region of the CNS although they
are morphologically different.

To the best of our knowledge, only 15 adult forms
of subacute necrotizing encephalomyelopathy have
been recorded,(2-14) including our two cases presented
here (Table 1). Some examples having initial symptoms
in childhood which should be recognized as a juvenile
form of Leigh’s disease who survived to adulthood are
excluded.(22-24)

Briefly, lesions of Leigh’s disease in adults are
frequently multiple. Basal ganglions, thalamus, brainstem,
optic nerves, and spinal cord are often affected. Motor
weakness and visual impairement are common, followed
by ataxia, seizures, psychiatric disturbances, sensory
manifestations, palsies of cranial nerves, and sleep
disturbances. Most patients have been subacute with
periods of remission and exacerbation in their clinical
course as noted in our patients. The clinical diagnosis,
thus, should be considered when patients develop an
acute or subacute neurological manifestation beginning
with visual impairment followed by brainstem dysfunc-
tion.

Only a few adult patients with Leigh’s disease
have been studied using CT brain scans. For instance,
Whetsell and Plaitakis(22) reported edema of the midbrain
in one of their three patients. Gray et al(® described
bilateral hypodensities in both thalami and anterior limb
of the internal capsule. Maso et al(10 noted enlarged fourth
ventricle and cerebellar atrophy. Low density lesions in
the right thalamus was also observed in our case 1.
Delgado et al?4) showed low density lesions of
the striatum bilaterally in their questionable case of
Leigh’s disease. Kissel et al(11) and Davis et al(26) have
studied subacute necrotizing encephalomyelopathy
using magnetic resonance imaging (MRI). Symmetrical
involvement of lesions had been noted in the basal
ganglions, midbrain, and around the cerebral aqueduct
with sparing of the mammillary bodies. These lesions
showed increased signal intensity.

The cause of subacute necrotizing encephalo-
myelopathy is unclear but believed to be a metabolic
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disease associated with various defects in oxidative
phosphorylation or mitochondrial DNA mutations.(14.27)
Kepes(24) observed oncocytic transformation of the
choroid plexus epithelium of a patient who died with
Leigh’s disease. Electron-microscopically he noted
numerous abnormal mitochondria within the choroidal
epithelial cytoplasm. There is no specific treatment for
subacute necrotizing encephalomyelopathy. The patient
invariably succumbs to the disease.
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