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wheelchairs did not demonstrate type I fibre dominance. This suggested that this type I fibre
dominance in some of the subjects was due to excessive use of remaining muscle fibres causing a
transformation of type II to type I fibres.24

Ongoing Denervation and Reinnervation

The process of denervation and reinnervation is ongoing in post-polio patients with and without
complaints of new weakness. Reinnervation of recently denervated muscle fibres appears to be
another adaptive neuromuscular mechanism to maintain function. Histologic26 and
electrophysiologic16,27,28 evidence supports this concept. 

Such extensive compensatory physiological processes mask the profound neurological deficits caused
by the disease. In addition to these physiological processes, the body possesses a number of
compensatory mechanisms to maintain function in the presence of residual paralysis. These
compensations include:

• Use of weak muscles at a higher level of capacity;

• Substitution of strong muscles with increased energy expenditure for the tasks; and

• Use of ligaments for stability with resulting hypermobility.

Residual Complications
Residual complications often result following the initial recovery process. These may include:

• Muscle paresis and paralysis, which may result in skeletal deformities, joint contractures and
movement disability;

• Growth retardation of an affected limb;

• Osteoporosis and increased likelihood of fractures;

• Pain from wear and tear due to abnormal body mechanics;

• Compression neuropathy from the use of calipers or wheelchairs;

• Venous stasis due to pooling of blood in paralysed lower limbs;

• Chronic colonic distension;

• Respiratory insufficiency; and

• Intolerance to cold due to circulatory disturbances.

Management
Early management practices for paralysed muscles emphasised the need to rest the affected muscles
and splint them to prevent contractures. Many paralysed patients lay in plaster body casts for months
at a time. This prolonged casting often resulted in disuse and atrophy of muscles both affected and
not affected by the disease.

In 1940, Sister Elizabeth Kenny, an Australian nurse, arrived in North America and challenged this
approach to treatment. Having treated polio cases in rural Australia, Sister Kenny had improvised a
form of therapy that aimed at relief of pain and spasm that was contrary to the opinion of much of
the medical profession. Her treatment protocol involved the use of hot, moist packs to relieve muscle
spasm and the prescription of early activity and exercise to maximise the strength of unaffected
muscle fibres. Sister Kenny settled in Minnesota and established an institute, from which she began
her world-wide crusade to advocate her system of treatment. Slowly, Sr Kenny’s ideas won acceptance
and by the mid 20th century had become the hallmark for the treatment of paralytic polio.2
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A significant development which saved the lives of many with severe respiratory problems was the
development and introduction of the mechanical tank respirator (or iron lung) during the 1930s.13

Other respiratory aids, such as the “rocking bed" were used in patients with less critical breathing
difficulties.

Patients with residual paralysis were treated with braces and taught to compensate for lost function
with the help of callipers, crutches and wheelchairs. Orthopaedic surgical procedures such as joint
fixations, tendon transfers and limb lengthening and shortening, were used extensively.13

Prevention
The incidence of paralytic polio has reduced dramatically since the introduction of vaccination. Two
forms of polio vaccine have been developed, the Salk Inactivated Polio Vaccine and Sabin Oral Polio
Vaccine. Table 1 summarises the major characteristics of each of these vaccines.

Table 1:   Comparison of  Pol io Vacc ines

Salk Inactivated Polio Vaccine (IPV) Sabin Oral Polio Vaccine (OPV)

• Developed in 1955 by Jonas Salk1 • Developed by Albert Sabin and was approved for use in 19621

• Stimulates serum IgM, IgG and IgA but not • Composed of attenuated or “weakened” live strains of
secretory UgA – immunity induced by poliovirus30

antibody transuding into the oropharynx8

• Delivered by injection • Delivered orally 

• Requires trained personnel to administer • Does not require extensive medical training to 
injection administer vaccine

• Confers immunity, but client can still act as a • Confers life-long immunity and prevents the client from acting
carrier as a carrier

• Remains indicated in pregnant, • World Health Organisation recommends the use of OPV, as it 
immunosuppressed and unvaccinated clients is less expensive and easier to administer to large 
over the age of 5031 populations of infants and children

• No risk of vaccine associated paralysis • Slight risk of vaccine associated paralysis. In a very small 
number of cases, vaccination is associated with paralytic polio
(VAPP), which affects either individuals recently vaccinated 
with OPV, or non-vaccinated individuals (particularly the 
immunocompromised) in direct contact with healthy 
vaccinees.32 (Currently estimated that there is one case of 
VAPP per 2.5 million doses of OPV administered)1

• Vaccinates only the client who receives it • May be transmitted to others for “secondary vaccination”

Eradication
In 1988, the World Health Organisation (WHO) undertook to eradicate wild poliovirus from the world,
by the year 2000. Eradication is being achieved by means of:4

• Mass immunisation programs;
• Careful surveillance; and
• Targeting areas in which wild virus persists.

Despite the extensive, worldwide use of polio vaccines, polio has not been eradicated. As of 1 May
1999, 6277 polio cases with onset during 1998 were reported world-wide. Poliovirus transmission is
now largely confined to southern Asia and parts of Africa. In the European Region, polio transmission
is confined to south-eastern Turkey. The Western Pacific Region has not detected wild poliovirus since
March 1997 and the Region of the Americas has been polio-free since 1991.32
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