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This review will begin with an overview of acute poliomyelitis and will cover epidemiology,
pathogenesis, clinical features, management and prevention. The history of acute poliomyelitis in
Queensland will also be considered.

Poliomyelitis (infantile paralysis), commonly referred to as “polio", is a viral infection that was
common in the Western world until the early 1960s. The name poliomyelitis derives from the Greek
words “polios" meaning grey, and “myelos" meaning marrow, referring to the fact that the disease
results from the destruction of neurons located in the anterior horn grey matter in the spinal cord.1

Epidemiology
The poliovirus has been in existence for thousands of years, and has had world-wide distribution.
Robbins and Daniel (1997)2 reviewed the early history of polio and cite a depiction of a young man
with a withered leg in a 3000-year-old Egyptian mural. Only in the 19th century did descriptions of
polio epidemics begin to appear. For most of its recorded history, the poliovirus was an endemic
infection in regions with poor sanitation. As a result, infants were exposed to the virus early and
subsequently developed lifelong immunity. In infancy, the illness tends to be benign and only rarely
produces paralysis.

During the 20th century, improvements in sanitation in developed countries led to a decrease in
endemic infection. As a result, large numbers of children and young adults who were not exposed to
the virus as infants, became vulnerable to sporadic and epidemic infection and consequently, the
paralysis rate increased.3 Polio epidemics are seasonal, with peaks in the hot, humid, summer months.4

Pathology and Pathogenesis
Poliovirus is extremely infectious, but is usually benign, with 90 to 95 percent of cases being
asymptomatic. In four to eight percent of cases there is a non-specific viral syndrome and only one to
two percent of cases are associated with paralysis. The rate of paralysis varies with the strain of the
virus and the individual’s age, with the likelihood of paralysis increasing with age. In children,
paralysis occurs in 1/1000 cases, while in adults, paralysis occurs in 1/75.5 Polio is predominantly a
disease of the very young, with 70 to 90 percent of cases occurring in those younger than 3 years.4

The poliovirus is a positive single stranded RNA enterovirus (picornavirus) and has three antigenically
distinguishable types: poliovirus numbers I (responsible for approximately 85 percent of paralytic
cases), II and III. None provide cross-immunity to the others.1 Polio type infections can also be caused
by other enteroviruses, a group that consists of the polioviruses, Coxsackie A (A7, A9) and B (B2 to
B4) viruses (types 1, 2, 4, 6, 7, 9, 11, 16, 18, 30) ECHO viruses and enteroviruses 70 and 71.6

The poliovirus accesses the body orofaecally. After passing through the stomach, the virus reaches the
intestine where it establishes itself in the cells of the intestinal lining. Viruses multiply in the
lymphoid tissues of the oropharynx and intestine during the one- to three-week incubation period.7 In
most cases, the virus is present in the oropharyngeal secretions for one to two weeks and is excreted
in the stools for several weeks to months. From the lymphoid tissues of the oropharynx and intestine,
the virus may move into the regional lymph nodes and from there into the blood, causing a transient
viremia. If the virus accesses the circulatory system and a viremia results, the central nervous system
is exposed to the infection and acute paralytic polio may result.1

Poliovirus has a predilection for the motor neurons of the anterior horn of the cervical and lumbar
regions of the spinal cord, which can result in the cell death or injury of these motor neurons.
Following death of the anterior horn cells, wallerian degeneration results and the muscle fibres
associated with those neurons become “orphaned" (denervated), producing clinical weakness.8 The
localisation and degree of paralysis depends on the site and the severity of neuronal lesions.7
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Studies undertaken more recently have shown that the involvement of the central nervous system is
more diffuse than simply the motor neurons.9 -11 Lesions are also observed in the intermediate and
posterior grey columns, and occasionally in the dorsal root ganglia. In the brainstem, the reticular
formation and most of the nuclei of cranial nerves can be involved. In the cerebral cortex, neuronal
lesions are usually mild and restricted to the precentral gyrus, thalamus, hypothalamus and the globus
pallidus.1

Clinical Features of Polio
During the acute polio epidemics in the early 20th century, the following categories were often used
to classify the extent and seriousness of the disease.12

Sub-Clinical Polio

The patient is unaware of infection and gains active (sometime lifelong) immunity to further infection
from the strain. Many people obtained immunity this way before the development of vaccines. Sub-
clinical polio usually occurred in infants and very young children.

Abortive Polio

Abortive polio is often characterised by acute respiratory infection or gastroenteritis, but is generally
not dangerous. The infection is cut short by the host’s defences before it can enter the central nervous
system. Symptoms may include fever, headache, vomiting, diarrhoea, constipation and sore throat.

Non-Paralytic Polio

The vast majority of infected individuals remain asymptomatic or experience a self-limited illness. In
non-paralytic polio, symptoms generally tend to subside after one to three days.

Symptoms may include headache, neck, back, abdominal and extremity pain, fever, vomiting, lethargy
and irritability. Muscle spasm is present in the extensors of the neck and back, usually present in the
hamstring muscles, and of variable presence in other muscles throughout the body. Resistance to
flexion of the neck is noted after a varying range of free flexion. The patient assumes the “tripod"
position on sitting up, usually by rolling to avoid flexing the back. Straight leg raising is less than 90
degrees. Spasm may be observed when the patient is at rest or may be elicited by putting each muscle
through the maximum range of motion. The muscles may be tender to palpation.

Paralytic Polio

Some individuals proceed to develop more severe symptoms. If the virus crosses the blood-brain
barrier, it attacks nerve cells in the brain, brainstem and spinal cord. Paralysis may occur at any time
during the febrile period.

In addition to the symptoms of non-paralytic polio, tremors and muscle weakness appear. Paresthesias
(due to involvement of ganglionic neurons) and urinary retention are noted occasionally. Constipation
and abdominal distention (ileus) may also occur.

Clinically, paralytic polio may be divided into two forms that may coexist:

1 .   Spinal  Pol io

This condition is characterised by flaccid paralysis of muscles innervated by the motor neurons of the
spinal cord and is the most common type of paralytic polio. Unless paralysis is complete, paralysis is
assymetrical. Lower limbs are more commonly affected than the upper limbs and trunk.13
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