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Abstract

Primary lateral sclerosis (PLS) is an idiopathic non-familial neurodegenerative disorder of upper motor
neurons, presenting as a slowly progressive pyramidal tract syndrome. Disease onset is usually between
40 and 60 years with spasticity in the legs. Onset in the pseudobulbar region with speech and swallowing
disturbance is also possible. Ultimately, a tetrapyramidal syndrome develops, sometimes with marked
pseudobulbar features (forced laughing and crying). Life expectancy is normal. Pringle criteria for PLS
consist of adult onset of symptoms, a negative family history, normal findings of blood, urine and CSF
tests, no abnormalities on EMG, and on brain and spinal cord MRI. PLS is considered to be a benign
variant of Amyotrophic lateral sclerosis (ALS). The etiology is not known. The annual incidence and the
prevalence of PLS are estimated to 1 in 1.000.000 and 10-20 in 1.000.000, respectively. Treatment of
PLS is symptomatic and can involve prescription of antispasticity medication and rehabilitation.
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Name of disease and synonyms
Primary lateral sclerosis, PLS

Name of excluded diseases

Other diseases that can present as progressive
pyramidal tract syndromes and/or pseudobulbar
syndromes. See "differential diagnosis".

Diagnostic criteria / definition

PLS is an idiopathic non-familial
neurodegenerative disorder of upper motor
neurons. PLS presents clinically as a slowly

progressive pyramidal tract
sometimes with marked
symptoms.

The diagnosis is based on exclusion of other
causes and requires normal findings of blood,
urine and CSF tests, normal EMG findings and
no abnormalities of brain and spinal cord MRI. In
1992, Pringle and colleagues proposed
diagnostic criteria for PLS. These criteria are
generally accepted and consist of adult onset of
symptoms and a negative family history, in
addition to normal findings of the above-

syndrome,
pseudobulbar
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mentioned additional tests. The Pringle criteria
require a disease duration of at least three years
to exclude Amyotrophic lateral sclerosis (ALS),
as the initial presentation of ALS can be a pure
upper motor neuron syndrome.

Differential diagnosis
Other causes of a slowly progressive pyramidal
and/or pseudobulbar syndrome include:

Structural disorders

e Cervical spondylotic myelopathy
Arnold-Chiari malformation
Spinal arteriovenous fistula
Tumor

Hydrocephalus

Uncomplicated forms of hereditary spastic

paraparesis (pure HSP);

Leukodystrophies

e Adrenoleukodystrophy/adrenomyeloneuropa
thy

e Metachromatic leukodystrophy

e Globoid cell leukodystrophy/Krabbe’s
disease

Other metabolic and toxic disorders

e Cerebro-tendinous xanthomatosis

e Subacute combined degeneration of the
cord

e Vitamin E deficiency

e Hexosaminidase deficiency
e Lathyrism

e Konzo

Infections

e Neurosyphilis

Tropical spastic paraparesis (HTLV1)
Neuroborreliosis

Spinal sarcoidosis

AIDS

Primary progressive multiple sclerosis
(PPMS) can show a pure motor phenotype.

ALS can initially present as a pure upper motor
neuron syndrome, before the appearance of
clinical or neurophysiological signs of lower
motor neuron loss.

Disease duration of at least three years is
required before the diagnosis of PLS can be
made, according to the Pringle criteria. However,
transition to ALS has been described in patients
with longstanding PLS, even after a disease
duration of as long as 18 years.

Frequency

PLS is very rare. Norris and colleagues reported
a number of 26 PLS patients among their
population of 708 motor neuron disease (MND)

patients (93.8% ALS, 3.7% PLS, 2.4%
progressive muscular atrophy) between 1970
and 1986. In their database of 1200 patients with
motor neuron disease, Haverkamp and co-
workers reported 35 patients with upper motor
neuron signs only (2.9 %). ALS has an annual
incidence of 1-2 per 100.000, thus the incidence
of PLS can be estimated at approximately a little
less than 1 per 1.000.000 a year. The
prevalence is probably around 10-20 per
1.000.000, since PLS has a chronic disease
course.

Clinical description

PLS is characterized by a slowly progressive
bilateral pure upper motor neuron syndrome.
Disease onset is usually between 40 and 60
years with spasticity in the legs. Onset in the
pseudobulbar region with speech and
swallowing disturbance is also possible.
Ultimately a tetrapyramidal syndrome develops,
sometimes with marked pseudobulbar features
(forced laughing and crying). Disease
progression is usually very slow over many
years. Life expectancy is normal. Considerable
functional impairment can develop over time.
Bladder involvement, in the form of urgency and
frequency symptoms, occurs in approximately
half of the patients, usually late in the disease
course. Subclinical neuropsychological
disturbances have been described in PLS
patients in some studies, but dementia is
exceptional.

Management including treatment

There is no cure for PLS. Treatment of PLS is
symptomatic and can involve prescription of
antispasticity medication and rehabilitation.

Etiology

The etiology of PLS is not known. Since the
original description by Erb in 1875, it has long
been debated whether PLS exists as a disease
entity. PLS is now considered to be a benign
variant of ALS, at the one end of the clinical
spectrum where there are only upper motor
neuron symptoms. The exact pathogenesis of
ALS is unknown. Hypotheses include glutamate-
excitotoxicity, oxidative stress and mitochondrial
dysfunction. Similar mechanisms may play a role
in the pathogenesis of PLS.

To our knowledge, a PLS-like phenotype has
never been described in the families reported to
have familial ALS (FALS) with superoxide
dismutase (SOD1) mutations. However, a PLS-
like phenotype has been described in a subset of
patients of Tunesian autosomal recessive
juvenile ALS (JALS) families. In the initial
Tunesian  family and three  additional
consanguineous families from the Arabic
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peninsula, homozygous mutations have been
found in a newly identified gene (ALS2) on
chromosome 2033, encoding a protein called
alsin. Interestingly, it has recently been shown
that the alsin gene is mutated in a subset of
patients with infantile-onset ascending hereditary
spastic paraparesis. It cannot be ruled out that
some patients with PLS could actually be
sporadic cases of uncomplicated hereditary
spastic paraparesis (HSP). Some forms of HSP
can now be ruled out with genetic testing.
Patients presenting with PLS in combination with
small-cell carcinoma of the lung, HIV infection,
multiple myeloma, IgM paraproteinemia and
breast cancer have been reported. It is not clear
whether this is based on causal relations or on
chance associations.

Diagnosis

There is no positive marker for PLS. Additional
tests should be performed to exclude other
causes (see "differential diagnosis"). This may
involve blood, urine and CSF examination and
electromyography, as well as brain and spinal
cord MRI.

Atrophy of the motor cortex, visible on brain MR,
was described as suggestive for the diagnosis of
PLS, but was not a consistent finding in other
studies. Motor evoked responses are usually
delayed or absent.

Autopsy can provide evidence for the diagnosis
PLS, by confirming the absence of another
disease process and showing selective
involvement of the central motor neurons, with
degeneration of the Betz cells, and corticospinal
and/or corticobulbar tract demyelination with
sparing of the anterior horn cells.

Unresolved questions

Many questions are currently unresolved:

- Does PLS represent a single disease entity or
a group of entities?

Are there any prognostic factors and/or (genetic
or other) susceptibility factors?

- What proportion of patients develops signs of
anterior horn cell disease?

- What proportion of patients show progression
to ALS, and how does this disease evolution
affect the prognosis?

- Does riluzole, a drug with a small life-
prolonging effect on the survival of ALS patients,
have also an effect on the disease course in
PLS?
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