BOX 35.2

CNS LESIONS PRODUCE ABNORMAL BREATHING PATTERNS

Many brain injuries and diseases produce abnormal breathing patterns (Plum & Posner, 1980). Because many brain regions provide afferent input to the neurons generating the breathing rhythm, pathology in regions not normally associated with the generation of breathing can produce abnormal breathing patterns. Despite the diffuse nature of many pathologies that give rise to abnormal breathing patterns, Plum and colleagues systematically characterized several breathing disorders (Fig. 35.4) arising from specific CNS pathologies. 

Apneustic breathing is marked by prolonged inspiratory periods. In humans, the most frequent pattern is inspirations lasting 2–3 s alternating with prolonged expiratory pauses. In cats, the prolonged inspiratory periods are associated with plateaus in inspiratory drive that can last minutes (leading to death in the absence of mechanical ventilation). Apneusis is observed in people with lesions of the pons, including, or just ventral to, the pontine respiratory group. In experimental animals, apneusis requires not only lesions of the pontine respiratory group, but also interruption of vagal afferent input. 

Lesions of the corticobulbar or corticospinal tracts can lead to Cheyne–Stokes respiration, a rhythmic waxing and waning of breathing. Periods of no breathing (apnea) follow each period of waning inspiratory depth. Lesions of the corticobulbar and corticospinal tracts can also result in loss of voluntary control of breathing. In pseudobulbar palsy, for example, voluntary control of breathing and of cranial motoneuron function is lost secondary to a lesion often located dorsomedially in the base of the pons. 

Extensive bilateral damage to the medullary respiratory groups can severely disrupt or abolish respiratory rhythm, resulting in death unless artificial ventilation is initiated immediately. Fortunately, unilateral damage does not appear to be sufficient to cause severe disruption of respiratory rhythmand pattern-generating mechanisms. Because two vertebral arteries supply blood to the medulla, bilateral damage from an infarct or embolism is unlikely. 

Less extensive damage tomedullary respiratory structures can produce ataxic breathing, an irregular pattern of breathing with randomly occurring large and small breaths, periods of apnea and low breathing frequency. 

Spinal injuries that affect the long axons of bulbospinal premotoneurons that transmit respiratory drive to spinal motoneurons can be life-threatening. Damage between C3 and S1 can diminish the ability to generate inspiratory or expiratory movements of abdominal and intercostal muscles, with the effects more pronounced the more rostral the injury. Injuries between the lower brainstem and C3 will also affect the diaphragm. Such injuries require immediate artificial support of ventilation to maintain life. This type of cervical injury is more common in young, active individuals, resulting from dives into shallow water or being thrown from a horse.
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