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ABSTRACT

The hepatic artery has a long history of controversies and conflicts that have obstructed the
process of understanding from basic to clinical science. The recent discovery of a ‘shunt’ pathway via
an isolated artery (Ekataksin, 2000) through a transintimal conduit from vasa venarum of hepatic
vein has been an epoch-making, foundationally redefining our conceptual models of liver circulation.

The aim of this research is to characterize the ontogenic development of isolated artery, its
growth, distribution, and formation of the vasal outlet.

Livers of pre- and postnatal pig and human of more than 20 stages were examined histologically,
focusing on the nonportal tract arteries and the vena hepatica vasa venarum. Some livers were
subject to double-vessel injection to facilitate visualization of vasculature. A total of 2000 serial
sections were observed. Arterial growth and density was evaluated by mapping on large-scaled
digital imaging of the whole-lobe cross section. Quantitative morphometry was aided by a Nikon
Cosmozone 1SA program.

The hepatic artery was absent in the liver of pig fetuses at crown-rump length 4.0, 4.5, and
7.5 cm, but was identified consistently at 8.5, 10.5, 11.0, 11.4, 12.0, 13.5, 15.5, 20.0, and 30.0 cm, and
later 12 animals up to 3 years of age. In humans, the artery was not seen in 6 and 8-week embryos,
but observed at gestational week 12. The isolated artery began to dissociate from the portal tract and
permeate the capsules as the capsular arteriole at 15.5 cm. Subsequently the stroma in hepatic
capsule and hepatic adventitia accumulated and thickened; concave capsule was always thicker than
convex, with tendency more arterialized. Hepatic vein fibromuscularis at counterhilum was well
developed with numerous adventitial arterioles. Mapping at day 2 showed that isolated arteries were
concentrated at counterhilum, whereas portal tract arteries at hilum. The transintimal vasal outlet
was immature but well formed in liver at birth, 4-5 um in diameter. The outlets were identified in
pig at day 2, 17, 21, month 4 and 6, growing up to 20-30 wm, and in adult human; older livers
seemed to have more outlets.

The findings suggest that the hepatic artery is not involved in initial liver development, both
of pig and man, but invades into the organ later. Its nature to dissociate from the portal tract is
expressed in intrauterine life, giving supply to the stroma, i.e., the capsule and adventitia. By birth,
the hepatic veins are already equipped with vasal outlets that further grow postnatally. Two implications
are obvious: first, the hepatic arterial shunt circuit is constitutive of the liver; second, shunting
arterial blood through the vasal circulation may occur also in other organs. As the formation of
arterial shunt has been with us since we were born, its roles in health and disease could be immense.
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