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ANATOMY
A variety of receptors transmit information about cardiovascular status to the brain. The pressure receptors that respond to the tension of the arterial walls, the arterial baroreceptors, are located near the output of the heart (in the aortic branch) and in the carotid arteries where they monitor the pressure in the vessels that are essential for the brain’s blood supply. There exist a number of histologically discriminable baroreceptors in the wall of the arteria carotis communis. (1)
Three different types have been identified by means of electron microscopy. The afferent information is transmitted via both myelinated and unmyelinated fibers.(2) Another cluster of receptors is located in the aortic branch and still others are found in the walls of the larger artieries.(3) 

Finally, baroreceptors have been identified at various locations in the heart. The type A receptors in the atrium fire maximally during the arterial systole while the atrial type B receptors respond to filling.(4)
It is thought that the human baroreceptor system is mainly located in the proximal portion of the internal carotid artery (ICA), termed the carotid sinus. The exact neuroanatomy of the human carotid sinus is a matter of debate. A recent macroscopic study of adjacent neuronal networks demonstrates that innervation of the sinus is variable and unpredictable.(5) 

Microscopic research on baroreceptor location and distribution using electron and light microscopy is scarce. Electron microscopy has revealed the ultra- structure of the carotid baroreceptor in several animal and a few human studies, but the technique is not able to unveil its exact distribution.(6)
Meyerson et al. (1971) observed “an impressive collection of neurons” in the medial wall of the internal carotid artery. At this location, the tunica media was composed of a dense accumulation of circular elastic fibres, which was presumed to facilitate the transmission of blood pressure fluctuations to the baroreceptors.(7)
The carotid sinus is a short, thin-walled, slightly bulbous dilatation of the posterior aspect of the carotid artery situated bilaterally at its bifurcation into the internal and external carotid arteries. Occasionally the sinus dilatation may involve the beginning portions of the internal carotid as well.(8) 
The wall of the sinus contains an extensive nervous network consisting of myelinated sensory receptor nerves terminating in menisci which lie between connective tissue fibers within the tunica adventitia where the pressure receptors lie.(9) 
The deficiency of muscle fibers in this area within the media, adjacent to the baroceptor structures, has suggested that the latter may be placed in series with muscle, particularly since adventitia and media are indefinitely fused. The afferent fibers of the meniscal proprioceptors ascend in the sinus nerve (sinus nerve of Hering, intercarotid nerve of de Castro) coursing between the internal and external carotids to join the glossopharyngeal nerve.(10)
 Centrally these fibers end in the cardio-inhibitory and vasomotor medullary centers. Vagal and cervical sympathetic connections represent the main efferent pathways, the fibers joining the ganglion of the vagus nerve and the superior cervical ganglion respectively.(10)
Topographically the carotid sinus is located in the anterolateral aspect of the neck at the level of the thyroid cartilage, in the angle between the larynx and the anterior margin of the sternocleidomastoid muscle (fig.1).(10)
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Fig. 1: The topographic location of the carotid sinus is illustrated in its site at the level of the thyroid cartilage in the angle between the larynx and the anterior margin of the sternocleidomastoid muscle.(10)
 Mechanical properties of baroreceptors

The stimulation threshold of the carotid sinuses with the use of static, non pulsatile, intravascular pressure is 60 mmHg in most of the species studied up to date.(11) The highest changes of reflexes are achieved at pressures of 175-200 mmHg as is seen from the changes they cause in the heart rate.(12) 

These findings are in accordance with those of other researchers who have used neuro-electric recordings in order to assess the action of the receptors. Such recordings have shown a direct relationship of the threshold and intensity of the carotid sinus stimulation to the changes in the function of autonomous efferent fibers.(13)

When pressure is pulsatile, the stimulation threshold is 62 mmHg while there is a linear relationship between the action of Hering’s nerve and the mean arterial pressure for pressures ranging from 80 to 180mmHg.(14) However, the total gradient of the stimulation pressure of the carotid sinus and of the accompanying changes of RR interval is sigmoid.(15) Aside from the mean distending pressure, the rate of pressure change is equally important since it influences carotid reflexes at lower mean pressures.(16)

Baroreceptors respond to stress changes and are stimulated by the deformation of the tunica externa of the vessel in which they are located. Whilst the mean intraluminal blood pressure as well as the range of pulse pressure plays an important part in the action of reflexes, these seem to have an influence only if they cause deformation of the wall of the carotid sinus.(17)

The external pressure of the carotid sinus is an effective way to provoke such reflexes without changing the pressure in the sinus. If we prevent the deformation of the carotid sinuses by placing a splint, then the changes of the intraluminal pressure on their own do not cause reflex provocation.(18)

 From the above, we understand why baroreceptor reflexes are influenced by changes in the distensibility or compliance of the sinus wall, caused by catecholamines, acidosis, hypoxia or their combination.(19) 

Epinephrine infusion on the tunica externa of the carotid sinus increases the discharges from Hering’s nerve. This may be due to the contraction of the tunica muscularis of the sinus that causes deformation of the wall and activate the baroreceptors.(20)
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Fig. 2: Carotid sinus and related neural structures in humans.(21)
[
The aortic arch also contains a large number of baroreceptors whose behavior is completely different from the carotid sinus baroreceptors (fig.2). In this case, the neuroreceptors are between the tunica media and the tunica externa of the vessel and they seem similar to the ones of the carotid sinus.(22)

However, some of their nerve endings are outside the outer third of the vascular tunica.(11) Electric stimulation of the aortic nerve in rabbits causes bradycardia and hypotension in a way similar to the one observed during stimulation of the Hering’s nerve.(23)
The pressure stimulation threshold of the aortic baroreceptors is higher than the one of the carotid baroreceptors (95mmHg versus 62mmHg) and the arterial pressure curve in relation to the activity of the aortic nerve shifts to the right, with the exception of the points of the highest and lowest pressure values, indicating in this way that the aortic receptors are much less sensitive than the carotid receptors for a given arterial pressure value.(14)Thus, aortic baroreceptors actually function as an anti-hypertensive mechanism and they remain relatively inactive when arterial pressure is within normal limit.(24)
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