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The retro-hepatic inferior vena cava (IVC) is commonly
considered to originate from the right vitelline vein or om-
phalomesenteric vein (extra-hepatic origin). However, we
agree with the Alexander Barry hypothesis that one of the
hepatic veins grows to merge with the subcardinal vein and
develops into the intra-hepatic IVC (intra-hepatic origin).
At 6-7 weeks, one of the hepatic veins (i.e., the postero-
caudal vein) grows caudally to reach the posterocaudal
surface of the liver in the direction of the renal anlagen and
extends into the primitive right adrenal gland. At this
stage, the pleuroperitoneal fold or membrane seems to con-
nect between the liver and right adrenal. Any peripheral
remnants of the posterocaudal vein are likely to continue to
function as a primary drainage territory for the inferior
right hepatic vein. Compared to the portal vein (PV) sys-
tem, hepatic veins (HVs) undergo different stages. This
may explain more frequent and diverse variations in the
HV system.

With the new information obtained in the fetus study, we
re-evaluated the HV and hilar PV variations. PV is the cen-
ter of the basic angioarchitecture of a sector. HVs inter-
digitate with PVs one by one, forming classic boundaries of
the hepatic sectors. This is the known principle of French
segmentation (Dig Surg 1999). Therefore, at least, four
anatomic sectors (not eight hepatic segments including
caudate lobe) should be recognized by not only PV but also
HV anatomy. As one can see in Couinaud’s textbook
(1989), the hepatic sinusoids in the septum transversum
are recognized first (at the 4th week) than vascular struc-
tures during liver development. The vascular architecture
of the liver is completed later at the end of complex em-
bryogenesis. Therefore, we should examine a designated
sector or segment first and then its PV and HV connection

later whenever we interpret medical images or surgical
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findings. However, an increasing number of surgical and
radiological reports lead Couinaud’s concept of hepatic seg-
mentation into question. Those inconsistencies mostly
come from HV and PV variations. The most important
change in the right HVs occurs in a later stage. The intra-
hepatic IVC is formed by a descending branch from the HV
of the right lateral sector. We believe that most of the HV
variations in the right liver and caudate lobe could be ex-
plained by this delayed and sequential development. Fur-
thermore, most hilar PV variations also could be explained
by the concept of the fusion of four different sectorial vein
trunks into one hilar PV (vitelline vein) rather than hierar-
chical binary ramification of PV. Some of the abnormal PV
branches can be considered as the result of deep-rooting of
PV trunk of a particular sector.

Recently,
(CPPH) or hepatic progenitor cells (HPC) have been

described in the fetal ductal plate as well as in the adult

cytokeratin-positive primitive hepatocytes

canals of Hering. At 18 weeks of gestation, cytokeratin-
positive cells are seen in the ductal plate as well as in liver
parenchyma, both of which are separated by a narrow
space. At 25 weeks, most of these positive cells disappear
but the remnant cells are aligned along the parenchymal
margins facing the hilar portal pedicle. The gallbladder bed
does not contain cytokeratin 19-positive cells. Notably,
even livers of elderly contained such marginal positive cells
in the hilar region. These cells are negative for smooth
muscle actin and CD34 but are likely to be positive for
vimentin.

Future treatment for chronic liver disease is likely to in-
volve manipulation of HPCs. The CPPH of the developing
human liver may provide a new idea for study to under-
stand fetal liver development and it might explain the na-
ture of the adult HPC population.
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