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Article V.- -On the Foetal Circulation. By William Macdonald, 
M.D., F.R.S.E., Lecturer on Anatomy, Edinburgh. 

Having long doubted the correctness of the received explanation of 
the circulation of the foetus in utero, the following is submitted to 

the consideration of anatomists. 
The mode of the circulation of the human adult, being both pul- 

monic and systemic, has in some measure rendered the explanation 
of the utero-foetal circulation confused in its anatomical details; 
but if it be viewed physiologically in its vascular structure and form, 
considering the heart and the pulmonic circulation in abeyance, 
compared with its breathing condition, it will at once be seen to 
consist of a single system of arteries and veins originating and termi- 
nating in the smallest continuous tubes expanding into larger trunks. 
The utero-foetal circulation may be physiologically considered as 

analogous to the aquatic or ichthyo-branchial circulation, where 
the placenta may functionally represent the analogue of the deciduous 
branchiae of the aquatic animals. 
The aeration of the blood in the foetus need not be considered so 

complete as in the breathing adult; still the blood, after it has been 
diffused throughout the whole body by the aorta, its branches and 
capillaries, for the growth and nutrition of the foetus, and collected 
by the minute ramuli of the venous system, may be so altered as to 
require the transmission through some organ to prepare it for re- 

newing and continuing its course through the vascular system. The 

pulmonic systems within the foetus being dormant, some other ex- 
pedient must be found; and this seems to be afforded by the placenta. 
As in the adult, so in the foetus, the whole blood distributed by the 
aortic system is at last collected into the superior and inferior venae cava}, 
to be transmitted through the aerating organ?the placenta. The 

visceral portion, by its partial circulation being lieparised, is then 

blended in the ductus venosus with the blood from the rest of the body 
in the united trunk of the venae cavae. From this point the circulation 
may be described as commencing, the heart being considered as a mere 
receptacle for a portion of the blood, affording, as it were, an elastic 

apparatus or pump, the blood in the great liemal trunk must find 
another channel. The flow through the superior cava meets the 
current of the inferior cava, and by the umbilical vein leaves the 
foetus at the umbilicus in its course to the placenta, where it is ex- 

posed in sinuses to the maternal blood, in which the loops of the 



umbilical vessels are bathed, in the manner pointed out in the Edin- 
burgh Medical and Surgical Journal, vol. 55, by Dr Ileid, the eminent 
physiologist of St Andrews. After this, the aerated or placentized blood 
is transmitted through the umbilical arteries into the foetal iliacs and 
aorta, where its course in the great trunk is in a direction contrary to 
that in the adult; but the current, in all its branches, is the same both 
in the adult and utero-foetal condition. Thus the whole of the blood, 
circulating through the foetus, is transmitted through the placenta, 
whereas in the usual and received description, only a very small 
portion of it, in the same condition as that employed for the growth of 
the foetus, is sent through the placenta, while all the impure or 
altered blood is poured into and mixed with the current in the heart, 
and sent to nourish the body. In such an intricate subject, so far 

beyond actual demonstration by examination of the actual circulation 
in the living human foetus, it is necessary to consider how it may 
be most rationally explained, and the sketch now submitted seems 
liable to the fewest objections. 


