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The perforating arteries located in the quadrilateral 

space are supplied by the arteries that border the  

space. The perforating arteries leaving the VA, the 

vertebrobasilar junction or even the basilar artery if the 

vertebrobasilar junction is lower than the foramen 

caecum of Vicq d’Azyr adopt a lateral transverse or 

oblique course over the pyramid; the branches of these 

either penetrate the medulla in the preolivary sulcus, or 

continue over the olive to perforate the retroolivary 

sulcus (Figures 2–6). AICA gives off descending 

perforating branches, which usually penetrate the 

medulla supra- or retro-olivary (Figures 1, 5, 6 and 9). 

At the level of the pontomedullary sulcus, the transverse 

or oblique perforators sent off by the basilar or vertebral 

arteries course and branch superficially to those 

perforators descending from the AICA (Figure 9). The 

perforating arteries can describe more or less defined 

loops. 

 Discussion 

There is insufficient data in the literature related to 

the microanatomic features of the perforating branches 

of the vertebral artery [23]. It has been shown that 

PICA, AICA and VA occasionally compress the medulla 

oblongata and that patients with essential hypertension 

are associated with neurovascular compression of the 

RVLM at the root entry zone of the ninth and tenth 

cranial nerves, in clinical observations and magnetic 

resonance imaging (MRI) studies [13]. However, the 

microvascular layers inside the quadrilateral space we 

defined here at the level of the RVLM were overlooked 

as being possible offending vessels able to trigger the 

tonic sympathetic discharge from the neurons of the 

RVLM. 

Consistent with our results, the location of the origin 

of the supra- and retro-olivary perforator arteries may 

vary: the preolivary sulcus is primarily supplied by the 

anterior spinal artery, the upper portion of the posterior 

olive is supplied with perforators by the VA, AICA and 

basilar artery (BA), while the middle and lower portions 

of the posterior aspect of olive were fed by the VA and 

PICA [24]. 

Experimental studies using rats indicated that 

pulsatile compression of the RVLM increases arterial 

pressure by enhancing sympathetic outflow [13]. These 

results would indicate rather the first two vascular layers 

over the RVLM, which are arterial and thus pulsatile, 

than the deep venous one, as being involved in the 

essential hypertension pathogeny. Noteworthy, the 

relation/contact of the vessels in the superficial vascular 

layer of the quadrilateral space (VA, AICA or PICA) 

with the RVLM may not be direct, but mediated by the 

arterial perforators and the veins inside the respective 

space. 

Major vessels, arteries and veins, but also small-

unspecified arteries, are taken into consideration as 

possible offending vessels of the trigeminal nerve in the 

cerebellopontine angle [25]. Similarly, small vessels 

should be taken into account when the vascular relations 

of the RVLM and the root entry zone of the ninth and 

tenth cranial nerves are considered as sites of vascular 

contacts or compressions. 

 Conclusions 

Microanatomical studies of the vascular relations of 

the RVLM are able to complete the findings of imaging 

studies, which are limited by spatial and contrast 

resolution of imaging techniques. The offending vessels 

of the RVLM could be any of the vessels inside the 

quadrilateral space. Major vessels, such as the VA, 

AICA or PICA should not be viewed as the only 

possible offending vessels at this level. The perforators 

and the venous layers in the quadrilateral space should 

also be better evaluated. 
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