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they now experience. There are a number of reasons why this occurs. Tension in the muscles reduces
tissue vascularity, leading to microdegeneration. Chronic strain causes polymer lengthening of
collagen fibres.93 Repeated tension results in longer fibres with increased collagen turnover and
susceptability for muscle fibres to rupture or increased curvature of an already deformed joint. Early
ageing of these collagen tissues, which become stiffer and less flexible owing to extra wear and tear,
along with joint cartilage degeneration, further contributes to the manifestation of musculoskeletal
difficulties in these patients.6

Sleep Impairment
Post-polio individuals have a high incidence of sleep disturbances with poor sleep quality and
frequent awakenings, which may be due to several factors.6 These factors include primary sleep
disorders and muscle twitching.

Primary Sleep Disorders

1 .  Obstruct ive  Sleep Apnoea (OSA)  

OSA results when the upper airway collapses and causes repeated interruptions in airflow (apnoea).
Apnoeas are terminated by arousal from sleep, which may occur many times per night, resulting in
sleep disruption. This may result in either hypersomnia or insomnia. OSA is also a risk factor for
hypertension, myocardial infarction, congestive heart failure and stroke. OSA is suggested by a
history of loud snoring, observed interruptions in breathing and daytime sleepiness. OSA is related
to pharyngeal weakness plus an increase in musculoskeletal deformities such as kyphoscoliosis or a
co-existent emphysema. 

2.  Central  Sleep Apnoea (C SA)  

CSA occurs when the brains reflexes for triggering breathing during sleep are defective. This can
occur due to brain diseases (such as some examples of PPS) or cardiovascular diseases, and may co-
exist with other breathing problems. Many individuals with CSA have difficulty initially falling
asleep because of frequent central apnoeas with arousal at the transition from wakefulness to sleep.
In post-polio individuals it may be due to residual dysfunction of the surviving bulbar reticular
neurons.

3.  Hypovent i lat ion

Hypoventilation results from restriction ascribed to scoliosis or respiratory muscle weakness, or
both.94

Muscle Twitching

Sleep disturbances may also result from random muscle twitching that occurs at night. A survey by
Bruno and Frick (1991)83 found that two-thirds of patients with a history of polio reported that their
muscles twitched or jumped at night with 33 percent reporting that their sleep was disturbed by
twitching. Further studies, involving monitoring PPS subjects, documented a number of abnormal
movements during sleep. These included restless leg syndrome, periodic movement in sleep and
generalised random myoclonus (involving contraction of muscles throughout the body), which
disturbed the individual’s sleep patterns.95

Cold Sensitivity
Many individuals with a history of polio experience difficulty in tolerating cool or cold temperatures.
Cold sensitivity has been reported by 4671 to 6272 percent of subjects in post-polio surveys. In the
study by Lynch (2000)74 on a sample of the Queensland post-polio population, 57 percent of subjects
reported sensitivity to the cold. 
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On examination, the core body temperature of these individuals is almost always normal but limbs
with significant atrophy tend to be cool to touch with a bluish discoloration and variable amounts of
swelling. Individuals often report increased levels of fatigue and weakness when exposed to the cold.
Bruno and colleagues (1985)96 found that people with PPS lost 75 percent of their muscle strength
when the room temperature dropped from 29 degrees to 18 degrees celsius.

Damage to the intermediolateral cell column (from acute polio infection) causes a decrease in
sympathetic vasoconstrictor outflow. In paralysed muscle, the process is facilitated by an impaired
muscle pump mechanism that allows the blood to pool and contributes to swelling in the limbs. The
engorged capillaries of the skin release heat into the environment, decreasing skin temperature. As a
result, arteriolar sphincters constrict, diminishing the blood flow and further lowering tissue
temperature. This cooling produces a slowing in the nerve conduction velocity, an increase in the
muscle fibre membrane refractory period, a decrease in muscle spindle firing and an increase in
muscle viscosity resulting in a decreased muscle response to motor stimuli.95

Respiratory Insufficiency
One of the most feared complications of acute paralytic polio was impaired respiratory function,
which resulted in significant disability and, in many cases, death. As a result, the development of new
respiratory problems in surviving post-polio individuals is of major concern to them.

New breathing difficulties have been reported by 2751 to 5870 percent of subjects in surveys of LEOP. In
the Queensland cohort, 39 percent of subjects reported new breathing difficulties.74

Respiratory difficulties are more likely to occur in individuals who required respiratory support during
the acute disease, contracted polio when older than 10 years of age,97 or have had polio over 35 years
ago.98

Signs and symptoms of respiratory dysfunction may include:99

• Dyspnoea on exertion and/or at rest;
• Poor clearance of respiratory secretions;
• Fatigue and daytime sleepiness;
• Impaired intellectual function (including poor concentration);
• Morning headaches;
• Speech difficulties - quite speech (with few words per breath) or difficulty speaking for extended

periods;
• Snoring; and
• Anxiety.

Loss of vital capacity is directly related to respiratory muscle weakness. Post-polio individuals who
develop late onset ventilatory insufficiency have been observed to lose vital capacity at a rate of 60-
90 percent greater than the normal population. This vital capacity loss occurs as the result of the
combination of several factors including ageing, fatigue, accelerated loss of remaining anterior horn
cell collaterals, pulmonary compliance and function.96 Other factors such as scoliosis, pulmonary
disease, cardiac disease, obesity and history of smoking may also contribute to the problem. 

Individuals with expiratory muscle weakness can also have difficulty clearing secretions, especially
during respiratory tract infections, due to a decrease in peak cough expiratory flows (PCEF). This can
lead to further complications including ventilation/perfusion imbalance, pneumonias and pulmonary
scarring.96 Other factors which may impede expiratory muscle function and further decrease PCEF
include airway obstruction from laryngeal muscle incompetence, aspiration of airway secretions and
food due to bulbar involvement (paralysis of lingual, laryngeal and pharyngeal structures) and vocal
cord paralysis or tracheal stenosis due to previous endotracheal intubation.100
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