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The present study was designed to check, by direct visualization, the postu
lated aortocaval obstruction by the uterus in late hurnan pregnancy. 

Serial abdorninopelvic arteriography was used to visualize the aorta as well 
as uteroplacental blood vessels in 70 wornen during late pregnancy (over 27 
weeks) or in labor. Two wornen had one angiogTam made before pregnancy and 
another one during pregnancy (Fig. 1). 

In arteriograrns obtained in nonpregnant subjects the abdominal aorta is 
situated on the left anterolateral aspect of the vertebral colurnn at the midline; 
it is a straight-line vesse! of uniform width and opacification (Fig. lA). 

In late pregnancy, in the mother in the supine position, the subrenal part of 
the abdominal aorta was displaced laterally, cranially, and in the dorsal direction. 
The lateral displacernent was most frequently to the left side (in 64 out of 70 
serial angiograrns) (Fig. lB). In these women the uterus was usually dextro
verted and dextrorotated. 

Only in 3 women was the aorta displaced to the right side and the uterus was 
sinistroverted; in 3 others no appreciable change in aortic position was found. 
The displacement usually began at L1 and was most rnarked at L3 , with a mean 
value of 8.4 mm. 

The aorta was also lifted up cranially; this was recognized by a more inclined 
course of its branches: lurnbar and cornmon iliac arteries (Fig. lA and B). Their 
angles in respect to the aorta were more acute than in nonpregnant subjects, 
except that of aortic bifurcation, between both common iliac arteries: each was 
displaced in an outward direction so that the angle between them was more open 
as compared with nonpregnant subjects. The aortic bifurcation was also lifted up 
cranially from the level of the intervertebral dise L6• 4 to the body of vertebra L4 

(Fig. lA and B). 
The terminal part of the aorta and the common iliac artery crossing the verte

braJ column were less opacified than the proximal or distal vascular regions; this 
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NONPREGNANT PREGNANT 

A B 
Fm. 1. Two angiograms obtained in the same woman; when she was nonpregnant (A) 

the aorta was straight and uniformly wide. The pregnant uterus (B) displaced the abdom
inal aorta to the Jeft, and cranially, as indicated hy a more inclined course of its branches: 
lumbar, renal and common iliac arteries; each of the latter is displaced in an outward 
direction, so that the angle hetween them is increased (compare A and B). Uterine arteries, 
usually fine and converging inwardly (A), overgrow markedly during pregnancy (B); they 
are displaced in an outward direction and elongated cranially, to follow the growth of the 
uterus. 
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Fm. 2. A, A lateral angiogram obt:üned with the horizontal beam iu a nonpregnant 
wom:w in the s11pine position ; it shows a clear gap between the vertebral column and an 
aorta of 1111iform width (only a scheme). B, During late pregnancy the aort.a is clearly 
displ:tced in the dorsal direction, encroaching on the shadow of the s pine. The aort a is 
narrnwed at. the leve l of the l11mhar lordosis. 

suggests that. the meehanical effect of the uterns on the arterial system was most 
rnarked at the level of the lumbar lordosis (L,. s). 

In lateral angiograms (carried out ,vith a horizontal beam in the supine posi
ticm), the aorta was displaced dorsally, encroaching on the vcrtebral shadow, and 
narrmYcd (Fig. 2B); there ,ms no gap between the spine and aorta, as usually 
seen in angiograrns from nonpregnant subjects (Fig. 2A ). 

Artcrial hypotension enhaneed the mechanic:al effeets of the relaxed uterus to a 
partial obstruction of aorta. The contracting ut.crus inf'reased the pressure 
exerted to the extent of marked aortic obstruction and complete iliac oeelusion. 
Partial obstruction is reeog11ized by displacement and narro,Ying of the vessels, 
thcir blurrecl contours, clecreasecl opacification and rcduced velocity of dye 
dcarance, rcsulting in a prolongecl arterial phase. Corn plete occlusion is in
dicated by a stop of the dye bolus heacl, consequent ischemia of the respective 
vasn1Iar region, and npening of coilateral bypassec5. 
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During contraction these mechanical effects of the uterus were limited to a 
small surface of support (fulcrum) at the low lumbar level, L4_6 • The contracting 
uterus may exert a pressure higher than the simultaneous amniotic pressure on 
this small surface sufficient to occlude completely the artery traversing the 
region. 

The relaxed uterus usually produced less marked mechanical effects, even 
during hypotension. However, signs of partial aortic obstruction were extended 
on a large surface from L5 as high cranially as L1, where uterine compression 
could be hardly expected. Even the right renal artery might be stretched, 
elongated, blurred and less opaque where it crossed the convexity of vertebra. 
Its obstruction might be confirmed by a lesser nephrographic effect on the right 
kidney than on the left. Other aortic branches crossing the spine to the right 
side were similarly blurred and less dense, e.g. ovarian and lumbar ar
teries (L1, 2, s). 

Verrous return from the left kidney was directed usually through the inferior 
verra cava; in 4 out of 79 angiograms (6 per cent) verrous return was blocked 
where the left renal vein crosses the convexity of the vertebral column, and 
verrous return from the left kidney was diverted in a retrograde direction through 
the left ovarian vein. Only in one woman with a supine hypotensive syndrome 
and complete occlusion of inferior vena cava did the authors observe retrograde 
fl.ow in the right ovarian vein. 

(This article confirms the findings of others who have shown that the uterus during the 
last trimester of pregnancy compresses the aorta and vena cava as well as other major blood 
vessels of the pelvis of the mother. M. G. Kerr and colleagues in 1964 published their findings 
on this subject (Brit. Med. J. 1: 532, 1964). Earlier W. A. McRoberts, Jr. (Am. J. Obst. & 
Gynec. 62: 627, 1951) and then B. K. Howard and others (Obst. & Gynec.1: 371, 1953) called 
attention to the supine hypotension syndrome in late pregnancy. The supine hypotension 
syndrome occurs very infrequently considering the fact that for all practical purposes all 
patients experience mechanical compression of the vena cava and aorta from the pressure of 
the term pregnant uterus against the vertebral column at the level of the fourth and fifth 
lumbar vertebrae. The radiographs shown by the authors of this study reveal that the 
collateral circulations through the ovarian, renal, and vertebral arteries compensa te quickly 
and effectively to provide the necessary arterial profusion of the placenta even when the 
dorsal aorta is completely compressed. The same sort of compensatory mechanism must 
exist for venous fl.ow so that blood from the lower extremities and the uterus can quickly 
find its way in sufficient quantities back to the right side of the heart. 

Spinal anesthesia during labor may be complicated by hypotension. Turning the patient 
on her side or lifting the lower extremities is often all that is necessary to provide auto
transfusion to restore normal blood pressure for the patient. The spinal anesthesia under 
these circumstances produces some hypotension, and venous stasis added to the physiolog
ical mechanical obstruction of the vena cava is sufficient to cause a hypotensive episodea 

C.E. McLennan (Am. J. Obst. & Gynec. 45: 568, 1943) showed that femoral vein pressures 
are increased during late pregnancy. The increased venous pressure in the lower extremities 
during the last trimester of pregnancy is secondary to mechanical compression of the vena 
cava, while the reduced arterial pressures in the lower extremities are caused by compres
sion of the aorta.-Ed.) 
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