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It has often been stated that the oxygen content of the portal venous blood is higher than that
found in the inferior vena cava. In the present studies this concept has been tested, and found
to be invalid in unanesthetized, resting dogs subjected to prior portacaval transposition.

METHODS
Thirteen mongrel dogs, weighing 10 to 20 kilograms each, received portacaval
transposition3 under total body hypothermia.7 During convalescence, they were trained to lie
quietly in a lateral position. From 11 to 106 days postoperatively, the dogs were fasted at
intervals of 12 to 18 hours, and catheters were inserted under local anesthesia8 into the
suprarenal inferior vena cava, the proximal portal vein, the left hepatic vein, and a peripheral
artery. The position of the venous catheters was fluoroscopically controlled. After a resting
state was achieved, time-integrated blood samples were simultaneously drawn, and
subsequently analyzed by the manometric Van Slyke method for oxygen content. Nine of the
dogs also had Van Slyke CO2, determinations performed. Hematocrits were routinely done.
At autopsy, the patency of the venous anastomoses was proved.

RESULTS
The results of the gas analyses are shown in Table I. Although there was some variation in
results, the over-all pattern was consistent. The arterial oxygen concentration was greatest, as
would be expected. The oxygen concentration in the hepatic venous blood was lowest. The
oxygen saturation of the suprarenal vena cava was higher than that of the portal vein in 12 of
13 animals. The only exception was in Dog 10, who had a significant hemorrhage at the time
of arterial catheterization. The difference between the vena caval blood and the portal venous
blood was significant (p < 0.005). It was also noted that in all but two of the animals, the
CO2 content of the portal blood was either equal to or higher than that in the vena caval samples.

DISCUSSION
There seems little doubt that in patients with cirrhosis of the liver and portal hypertension the
oxygen content is higher in the splanchnic veins than in the systemic veins.1, 5, 6 Most authors
have suggested that this is due to arteriovenous shunting within the nonhepatic splanchnic
system.
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The origin of the belief that the same situation exists in the healthy dog is less clear. The
classical work of Blalock and Mason2 has often been quoted in support of this idea, but in fact,
these authors did not measure, and did not claim to have measured the oxygen concentration
of the vena caval system. Instead, they studied the oxygen gradient across the liver. The vena
caval samples analyzed by them were from a temporarily isolated segment into which only the
hepatic veins drained.

Only two pertinent studies about dogs are available, those of Womack and Peters9 and Hardin,
Shumaker, and Sheng Su.4 The former investigations were carried out under anesthesia, and
were part of a protocol which involved considerable manipulation of the portal structures, as
well as intermittent occlusion of the portal vein. Under these circumstances, the oxygen
concentration in the splanchnic blood was consistently higher than that in the inferior vena
cava. Similarly, the dogs studied by Hardin and associates4 were examined one day after
operative placement of catheters. The portal venous concentration averaged 76 percent, as
compared to 49 percent in the femoral vein. The unusually desaturated state of the latter samples
raises some doubt about the physiologic normalcy of the animals at the time of measurement.
In addition, the site of peripheral sampling does not necessarily reflect the oxygen content in
the suprarenal inferior vena cava.

Under the conditions of our study, the blood in the portal vein actually was more desaturated
than that in the portion of the inferior vena cava, which had received venous effluent from the
hindquarters, lower trunk, and kidneys. Thus, a liver revascularized by means of portacaval
transposition has a resting venous inflow of at least as high oxygen saturation, and probably
higher than that of the diverted distal portal vein. These findings stress the necessity of repeating
earlier studies of the portal and systemic oxygen saturation in unaltered dogs under more
satisfactory conditions of testing than those employed in the past. It is possible that portacaval
transposition alters the physiology of oxygen transport in the splanchnic bed, thus accounting
for the results herein reported. Alternatively, however, it is conceivable that a lower systemic
oxygen content as opposed to the portal oxygen content would not exist in normal animals,
providing they were tested after full recovery from operation.

SUMMARY
The oxygen and CO2 content of unanesthetized fasting dogs was studied from 2 to 14 weeks
after portacaval transposition. The splanchnic venous oxygen content was generally somewhat
less than the oxygen content in the suprarenal inferior vena cava. The CO2 content tended to
be greater. These findings challenge the validity of the common assumption that portal venous
blood has a higher oxygen content than that of mixed systemic venous blood obtained from
the inferior vena cava.
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