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ABSTRACT 

 

Respiratory complications are common among patients 

with neuromuscular disorders. Diagnosis of these 

complications depends on accurate diagnosis of the 

neuromuscular disease itself at the respiratory disorder. 

Management of these respiratory complications are 

summarized in 4 steps: the need for respiratory support, 

weaning, long-term mechanical ventilation and 

anticipatory life care. 
 

Key words: Neuromuscular – mayasthenia gravis – Guillian-

Barre – ventilation – mechanical insufflation – 

exsufflation – chronic respiratory failure 
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Introduction 

he diaphragm and other respiratory muscles constitute the 

ventilatory pump upon which the act of breathing 

depends. In many neuromuscular disorders (NMDs), muscle 

weakness involves the respiratory muscles to an equal or even 

greater extent than other skeletal muscles. The degree of limb 

muscle weakness cannot be used as a reliable guide to the 

presence of respiratory muscle impairment since the correlation 

between the two may be quite poor (Perrin et al., 2009). 

Most NMDs are characterised by progressive muscular 

impairment leading to loss of ambulation, being wheelchair-

bound, swallowing difficulties, respiratory muscle weakness 

and; eventually, death from respiratory failure. Rapidly 

progressive NMDs are characterised by muscle impairment 

which worsens over months and results in death within a few 

years, such as amyotrophic lateral sclerosis (ALS) and spinal 

muscular atrophies (SMA). Relatively rapid progression is seen 

in Duchenne muscular dystrophy (DMD), resulting in muscle 

impairment within a few years and a significantly reduced life 

expectancy; death occurs within young adulthood. Other 

myopathies, such as Becker muscular dystrophy, facio-

scapulohumeral muscular dystrophy, limb-girdle muscular 

dystrophy and myotonic dystrophy, experience a slowly 

progressive reduction in muscular function and only mildly 

T 
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reduced life expectancy. Respiratory failure is the most 

common cause of morbidity and mortality in these patients with 

chronic or rapidly progressive NMD. In fact, reduction in 

inspiratory muscle strength with related ineffective alveolar 

ventilation, and expiratory muscle weakness with related 

difficult airway secretion clearance, lead to chronic respiratory 

insufficiency as well as to potentially life-threatening problems 

(Perrin et al., 2009). 

The pathophysiological mechanisms involved in the 

development of respiratory failure are various and complex, 

although they can be summarised in three: progressive 

weakness in the inspiratory muscles, alterations in the central 

control of ventilation and ineffective cough which is 

secondary mainly to weakness of the expiratory muscles 

(Ambrosino et al., 2009). 

Respiratory symptoms are often initially minimal 

because of the inherently large reserve of the respiratory 

system. Respiratory muscle involvement may also be masked 

because patients with weak limb muscles spontaneously 

decrease their overall activity level, thereby reducing the 

daily physiologic challenge faced by the respiratory system. 

For all of these reasons, it is not unusual for respiratory 

muscle weakness to go undetected until overt respiratory 

failure is precipitated by an acute episode of pulmonary 

aspiration or infection (Perrin et al., 2009). 
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Accordingly, the clinician must be vigilant with regard 

to the possible presence of respiratory muscle weakness in any 

patient with a known NMD or unexplained exertional dyspnea. 

Other common symptoms found in patients with NMDs 

involving the respiratory muscles include orthopnea, cough 

during swallowing, weak cough, fatigue, hypersomnolence, 

morning headaches, insomnia, nightmares, and decreased 

intellectual performance. Respiratory muscle weakness may be 

caused by a large and diverse number of diseases affecting the 

central nervous system, the spinal cord, the nerves, the 

neuromuscular junction, or the muscle itself (Perrin et al., 

2009). 

Laboratory tests and radiological investigations aid in the 

diagnosis of NMDs as well as their respiratory complications. 

Pulmonary function testing helps in confirming the diagnosis of 

respiratory impairment and it indicates the possible need of 

mechanical ventilation (Santos et al., 2010). 

Treatment strategy of respiratory complications of NMD 

should include airway clearance techniques, ventilatory 

assistance whether by invasive or non invasive techniques, 

adequate timing and practice for weaning and extubation, 

general care and treatment of the primary disorder. Effective 

secretion clearance is critical for patients with NMDs to 
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prevent atelectasis, pneumonia, acute respiratory failure and 

hospitalization (Wang et al., 2007). 

It is crucial to early identify those patients who will 

require mechanical ventilation, to avoid the consequences of 

urgent intubation. Non invasive positive pressure ventilation 

combined with mechanically assisted coughing is the standard 

practice in slowly progressive NMD patients without severe 

bulbar impairment (Bradley et al., 2012). Noninvasive 

positive-pressure ventilation (NPPV) is clearly inappropriate in 

patients with acute respiratory failure unless upper airway 

function is well preserved, in this case intubation and invasive 

mechanical ventilation is indicated (Padman et al., 2013). In 

patients with respiratory failure due to NMDs, the decision to 

extubate can be a challenging one. Patients should have 

adequate cough, few secretions, and should tolerate a low level 

of pressure support ventilation for a prolonged period without 

signs of fatigue (Curtis et al., 2013). 

There has been a change in the natural history of NMD 

due; in large part, to improvements in the diagnosis and 

treatment of the respiratory complications that represent the 

leading cause of death. The increasingly widespread 

application of ventilatory support and assisted coughing as 

well as the progressive change in the clinical approach to 

these patients, with early evaluation of respiratory function 
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and management by multidisciplinary teams, has resulted in a 

considerable improvement in the quality and life expectancy 

of these patients (Simonds, 2006).  

Intensive care unit (ICU) mortality is higher in 

patients who require mechanical ventilation and is generally 

related to infections, aspiration, atelectasis, thromboembolic 

disease, contractures, and decubitus ulcers. Proper diagnosis, 

early detection and appropriate management of these 

complications is important to decrease ICU morbidity and 

mortality (Henderson et al., 2003). 
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Neuromuscular Diseases Affecting 

Respiratory Functions 

Physiological considerations: 

I - Mechanism of Nerve Impulse Conduction: 

A) In unmyelinated nerve fibers: 

Nerve impulses are propagated along unmyelinated 

nerve fibers in the form of waves of action potential (AP). 

The initial stimulus causes an AP at the point of stimulation. 

Local circular currents flow between the activated point and 

the neighboring inactive areas of the nerve membrane. 

Positive charges from the inactive areas flow into the initial 

area of negativity produced by the AP (area of current sink). 

This decreases the polarity at the inactive areas which 

produces an AP initiating to reach the firing level. The latter 

area, electrotonically depolarize the membrane in front of it 

through local circular currents, and this sequence of events 

moves regularly along the nerve fiber to its end. Therefore, 

the nerve impulse is self-propagated, and once it leaves a 

point, this point will soon repolarize, so propagation is 

unidirectional (Vander et al., 2001).  

B) In myelinated nerve fibers:  

Nerve impulses are propagated along myelinated nerve 

fibers by salutatory conduction.The insulator myelin sheath 

surrounds the nerve axon is interrupted at regular intervals at 
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the nodes of Ranvier. Circular currents also flow in 

myelinated nerve fibers, but the (+ve) charges jump from the 

inactive nodes to the area of current sink at the active node 

bypassing the myelin segments. This leads to electrotonic 

depolarization and production of an AP at the inactive nodes, 

which in turn activates the neighboring nodes. This results in 

increasing the velocity of conduction and conservation of 

energy (Costanzo, 2006). 

Trophic Support of Neurons (Neurotrophins): 

Neurotrophins are a number of proteins necessary for 

survival, growth and development of neurons. Some of these 

are products of the muscles or other structures that neurons 

innervate, but others are produced by astrocytes. These 

proteins bind to receptors at the endings of a neuron. Other 

neurotrophins are produced in neurons and transported 

anterogradely to the nerve ending, where they maintain the 

integrity of the postsynaptic neuron. Four established 

neurotrophins and their three high-affinity receptors are listed 

in (Table 1). The first neurotrophin to be identified was nerve 

growth factor (NGF) that is necessary for growth and 

maintenance of sympathetic neurons and some sensory 

neurons (Thoenen, 1995). There is evidence that the 

maintenance of neurons by NGF is due to a reduction in 

apoptosis (Ganz, 2005).  

 


