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 Arterio-venous anastomoses (AVAs) are direct connections between 

small arteries and small veins. In humans they are numerous in the 

glabrous skin of the hands and feet. The AVAs are short vessel segments 

with a large inner diameter and a very thick muscular wall. They are 

densely innervated by adrenergic axons. When they are open, they 

provide a low-resistance connection between arteries and veins, shunting 

blood directly into the venous plexuses of the limbs. The AVAs play an 

important role in temperature regulation in humans in their 

thermoneutral zone, which for a naked resting human is about 26C to 

36C, but lower when active and clothed. From the temperature control 

center in the hypothalamus, bursts of nerve impulses are sent 

simultaneously to all AVAs. The AVAs are all closed near the lower end 

and all open near the upper end of the thermoneutral zone. The small 

veins in the skin of the arms and legs are also contracted near the lower 

end of the thermoneutral zone and relax to a wider cross section as the 

ambient temperature rises. At the cold end of the thermoneutral range, 

the blood returns to the heart through the deep veins and cools the 

arterial blood through a countercurrent mechanism. As the ambient 

temperature rises, more blood is returned through the superficial venous 

plexuses and veins and heats the skin surface of the full length of the 4 

limbs. This skin surface is responsible for a large part of the loss of heat 

from the body toward the upper end of the thermoneutral zone. 
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1. Introduction 

Arterio-venous anastomoses (AVAs) are direct connections between small arteries and small veins, with no 

capillary section between them. Since they contain no capillary segment, they cannot transport dissolved 

substances to or from the tissues. The only transport function they could possibly have is the transport of 

heat from the body core to surface areas containing AVAs. 

 

2. Discussion 

AVAs are found in many organs and tissues in vertebrate bodies, but usually in low numbers [1]. The 
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exceptions are certain areas of the skin and mucous membranes in mammals and birds, where they may be 

numerous. Results of thorough light microscopic investigations were first published by [2] and later by [3]. 

Later anatomical investigations have mainly confirmed their findings [1], [4], [5]. The AVAs are typically 

short vessel segments with a very thick muscular wall. The walls are usually much thicker than those of the 

small arteries which feed into them. The AVAs are densely innervated by adrenergic axons [6]. The inner 

diameter is described as being from 10 to 150 mm and the thickness of the wall from 40 to 60 m. The 

length is typically from 200 to 500 m. The wall is composed of circular smooth muscle cells as is the case 

for arterioles, but in addition there is usually an inner layer of longitudinal smooth muscle cells. This 

suggested to the early anatomists that the AVAs could act as sphincters, in other words that they could close 

down the vessels completely. 
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