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MORPHOGENESIS OF LIVER CIRRHOSIS

Hiroshi HAaNO
Department of Pathology, The Jikei University School of Medicine

The pathologic changes in the angioarchitecture of the liver in the transition from chronic
hepatitis to liver cirrhosis (remodeling process of the liver lobule) were studied and reviewed.
In the cirrhotic liver the following angioarchitectural changes were recognized: 1) the com-
plete disintegration of normal lobular angioarchitecture due to severe damage of the portal
branches of the parenchymal portion; 2) the inevitable change from surface-like to point-like
inflow sources, which depend on the remaining portal branches; 3) regenerative nodules
composed of parenchymal masses maintained by point-like inflow sources and corresponding
draining veins; and 4) diverse blood supply patterns, which vary from a simple pattern, such
as a paired portal vein and draining vein, to a complicated pattern, as in regenerative nodules.
On the other hand, the pathologic angioarchitectural changes of chronic hepatitis were found
and gradually became more severe: 1) the damage and disappearance of the third-step
branches of the portal vein and the compensation by the remaining corresponding branches to
maintain a surface-like inflow source at an early stage; 2) the formation of portal-to-portal
fibrous bridging following the progressive destruction of liver cells around the portal tract by
inflammation ; 3) the formation of portal-to—central fibrous bridging following the inflamma-
tory destruction of the primary lobule ; 4) an increase in the complexity of angioarchitectural
distortion in areas containing portal-to-portal or portal-to-central fibrous bridging ; 5) com-
plete destruction of the lobular angioarchitecture with intermingling of portal and venous veins,
arteries, and bile ducts in the same area ; and 6) early signs of the formation of regenerative
nodules supplied by the remaining portal veins in advanced chronic hepatitis. As mentioned
above, the distortion of the lobular angioarchitecture in the various stages of chronic hepatitis
and the complete loss of the lobular angioarchitecture in cirrhosis were apparent to some
extent. These changes indicate the continuing building of a new angioarchitectural system to
maintain the liver parenchyma. These histologic features do not support the morphogenesis of
liver cirrhosis proposed by Rappaport. The remodeling process of the liver lobule suggests a
change from structural instability to structural stability. In other words, liver cirrhosis may
imply self-organization of the liver according to the nonequilibrial thermodynamics of living
systems.

(Tokyo Jikeikai Medical Journal 2009 ; 124 : 49-62)

Key words: chronic hepatitis, liver cirrhosis, remodeling of the liver lobule, regenerative
nodule, angioarchitecture
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Fig.1. Macroscopic and microscopic pictures of
liver cirrhosis.
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Fig.2. Historical background on liver cirrhosis.
Giovanni Battista Morgani (1682-1771), Marie
Francois Xavier Bichat (1771-1802) and Rene
Laennec (1781-1826) (from reference 2).
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Fig.4. The method of histologic reconstruction
using serial histologic sections.
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Fig.5. Histology of a normal liver with a special
reference to a liver lobule.
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Fig.6. A diagram of three concepts of hepatic
parenchymal unit. Classic lobule, portal
lobule and liver acinus (cited from reference
14).
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Fig.7. A diagram of angioarchitecture of the
liver. Reconstruction under a magnification
adjusted for the first-step raminification of the
parenchymal portion (adapted from reference
20).
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Fig.8. A diagram of the angioarchitecture of the
secondary and primary lobule (adapted from
reference 20).
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Fig.9. A diagram of the angioarchitecture of the
liver. Reconstruction shows the systemic con-
tinuity of the inflow front (from reference 20).
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Fig.10. A diagram of the angioarchitecture.
Histologic reconstruction shows secondary
lobule with sickle zones (shadow) (from refer-
ence 22).
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Fig. 11. Histologic appearance of the first case
with alcoholic liver cirrhosis.
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Fig.12. A diagram of the angioarchitecture of the
first case. Reconstruction at moderate magni-
fication shows the complete loss of lobular
angioarchitecture (adapted from reference 10).
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Fig.13. A diagram of the angioarchitecture of
regenerative nodule. Reconstruction at high
magnification shows a pair of portal inflow
flow and venous drainage in regenerative nod-
ule (adapted from reference 10).

Fig. 14. Histologic appearance of the second case
with alcoholic liver cirrhosis.
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Fig. 15. A diagram of angioarchitecture of whole
regenerative nodule of the second case. Re-
construction shows that nodule is composed of
multiple nutritional areas which depend on the
remaining peripheral portal branches.
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Fig. 16. A diagram of the angioarchitecture of the
third case with non-alcoholic liver cirrhosis.
Reconstruction at high magnification shows
the vascular plexus of portal veins, arteries and
hepatic veins in the fibrous septa and a distri-
bution of portal inflow and venous drainage in
the regenerative nodule (adapted from refer-
ence 12).

fEI4 568 Bt CRUBMERTI(FS297)

Fig. 17. Histologic appearance of the forth case
with chronic type C viral hepatitis at low
magnification. Although the inflamed portal
areas are enlarged mildly with fibrosis, lobular
architecture is fairly well preserved.

fEPI4 PIRISAEE (P-P ) #R# £ 2248 (R EN) (FS297)
. EriEe o O o ;

Fig. 18. Two portions (a and b) showing portal to
portal fibrous bridging (arrows) in the liver of
the forth case.
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PV: portal vein
CV: central vein

Fig. 19. Portal to central fibrous bridging in the
liver of the forth case.

EHIS BRMBIERT 508 Bt (JP9145)

Fig.20. Histologic appearance of the fifth case
with type B chonic hepatitis at low magnifica-
tion. The inflamed and fibrosing portal areas
are enlarged with occasional fibrous bridging.
However, lobular architecture is relatively
preserved.

FEBIS R MR (JP9145)

P-CHa#tE 2R R
Fig.21. Portal to portal and portal to central

fibrous bridging in the liver of the fifth case.
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HEPI6 CERUBIERTH 468 5 (FP220) EPI6 #RH i (FP220)

PIRRISEAEE (P-P) $iff sl

PARRiSE— D AR IS AR M 1A

Fig. 25. Histology with P-P (left) and P-C (right)

Fig. 22. Histologic appearance of the sixth case fibrous bridging

with type C chronic hepatitis. The portal
areas are enlarged with inflammation and fi-
brosis and lobular architecture is distorted to
some extent.

FHLKEMALE (FP220) : P-P, P-COMARIRM IR

HEHI6
BIAFHAE (FP220) .

PR D IHE
BORD
HE—VITBHD
Fonk / -
AMEHRRE et i i g
BOTFES. i
259 5P-P,P-Ciiif Fig. 26. Reconstruction of the lesion with P-C
TR bridging fibrosis. Portal areas are connected
with the hepatic vein. Preservation of the
el vt i el sl v e, SO0 portal tree varies place to place. Portal tree
Fig.23. A diagram of angioarchitecture of sixth shows loss of normal branching pattern and the
case at low magnification. Reconstruction branches are decreasing in number. (from ref-
shows multiple P-P and P-C fibrous bridging, erence 22). Inset: A histology corresponding
loss of the regularity of portal vein branching to reconstruction.
pattern and abnormal course of blood vessels
(adapted from reference 22) thik K E#RE (FP220) :/NEM EHE DR

FEPI6 PILREHMMRE (FP220)

Portal vein W Artery W Bilo duct W
Hepatic vein m
‘Eolarged portal tractwith fbrosis and Sbrous bridging (773

Portal vein [ Artery WSS Bile duct NN Hepatic vein mum

Dl I A Fig. 27. Reconstruction of the severely damaged

lesion with P-C bridging fibrosis. Four fibros-

Fig.24. A diagram of reconstruction at moderate ing areas observed to be adherent to the he-
magnification. Angioarchitecture seems to be patic vein. Complete loss of lobular architec-
maintained generally. However, some of the ture is indicated in this lesion. The intermin-
third step corresponding branches run random- gling of the portal veins, arteries and hepatic
ly and some are buried and disappear. ~ (from veins resembles liver cirrhosis (from literature
reference 22). Inset: A histology correspond- 22). Inset: A histology corresponding to re-

ing to reconstruction. construction.
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Fig. 28. Morphogenesis of liver cirrhosis proposed
by Rappaport (from reference 9)
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