DYSPNEA

Patients with cardiopulmonary disease often have respiratory distress, which refer to as
dyspnea. Dyspnea is responsible for substantial disability and for millions patient visits each
year. Although, dyspnea has been defined in several ways, we define it as “an uncomfortable
sensation of breathing”.

Dyspnea differs from other sensations. There is no area of the cortex that when stimulated
causes dyspnea or any other respiratory sensation, nor is there a cortical lesion that abolishes
the sensation of dyspnea or the perception of other respiratory-related stimuli.

Dyspnea includes several qualitatively distinct sensations that probably arise from different
pathophysiologic mechanisms. It is frequently associated with conditions in which respiratory
drive is increased or the respiratory system is subject to a mechanical load. These conditions
are characterized by a sensation of air hunger or increased effort or work of breathing. The
signals that contribute to the sensation of dyspnea include: sense of respiratory effort,
chemoreceptors, mechanoreceptors, afferent mismatch.

Sense of respiratory effort is the conscious awareness of the voluntary activation of skeletal. It
arises from simultaneous activation of the sensory cortex at the time the muscles are signaled
to contract- signal transmitted from the motor cortex to the sensory cortex. The sense of
respiratory effort increases whenever the central motor command to the respiratory muscles
must be increased — that is when the muscle load is increased, or when the muscles are
weakened by fatigue, paralysis, or an increase in lung volume.

Chemoreceptors are sensitive to hypercapnia and hypoxia.

Hypercapnia is known to cause dyspnea even in an absence of respiratory-muscle activity.
Howeven, patients with COPD, neuromuscular disease, and other disorders associated with
chronic hypercapnia and metabolic compensation may have little dyspnea at rest. The effects of
CO2 on dyspnea are mediated through changes in pH at the level of the central chemoreceptor.
There are many clinical settings (e.g., asthma) in which dyspnea develops under eucapnic or
hypocapnic conditions.

Breathlessness may arise also from lack of oxygen. Hypoxia has a direct effect, independent of
any change in ventilation. Therefore oxygen replacement therapy may have beneficial effect on
dyspnea in patients with chronic hypoxia due to COPD. However, some patients with hypoxia
do not have dyspnea and many patients with dyspnea are not hypoxic.



Mechanoreceptors.

Upper-airway and facial receptors throughout the trigeminal-nerve can modify the sensation of
dyspnea — patients sometimes notice a decrease in the intensity of their dyspnea sitting by a
fan or open window or worsens when they breathe through a mouthpiece during spirometry.

Information from pulmonary stretch receptors in the airways; irritant receptors in the airway
epithelium that respond to mechanical and chemical stimuli and bronchoconstriction; C-fibres,
located in the alveolar wall and blood vessels and respond to congestion can also play a part in
the pathogenesis of dyspnea. The dynamic airway compression that occurs in many patients
with COPD may contribute to their dyspnea. Afferent information from the lungs reaches the
CNS by the ways of the vagus nerve. Thus, the effect on dyspnea of vagally transmitted afferent
information from the lungs depends on which receptors are stimulated. Stimulation of vagal
irritant receptors intensity the sensation of dyspnea and may impart a sense of chest tightness
or constriction, whereas stimulation of pulmonary stretch receptors decreases the sensation of
dyspnea.

The brain also receives projections from a variety of receptors in the joints, tendons, and
muscles of the chest wall that may influence the sensation of dyspnea. Therefore, afferent
information from the chest wall modifies the intensity of dyspnea.

According to Afferent mismatch theory, dyspnea arises from a disturbance in the relation
between the force or tension generated in the respiratory muscles and the resulting change in
muscle length and lung volume i.e. mismatch between outgoing moto signals to the respiratory
muscles and incoming afferent information. It means that under a given set of conditions. The
brain “expects” a certain pattern of ventilation and associated afferent feedback and that
deviations from this pattern cause or intensify the sensation of dyspnea.



