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WHAT | HAVE LEARNED THROUGH STUDYING PATHOMORPHOLOGY

Hiroshi Hano

Department of Pathology, The Jikei University School of Medicine

The main theme of my research was to clarify the structural organization of liver cirrhosis and the formal
pathogenesis regarding the transition process from chronic hepatitis to liver cirrhosis. Results of research with
a 3—dimensional method for reconstructing histologic sections and focusing on the angioarchitecture have
been presented at congresses and published in many papers.

Distinctive cirrhosis is characterized by the complete or nearly complete loss of the lobular
angioarchitecture. Regenerative nodules replacing the liver parenchyma are maintained by the remaining
portal branches, which are an inflow front that is point-like instead of being surface-like in the normal liver.
As lobules reconstruct in chronic viral hepatitis, the damage and loss of portal veins due to severe parenchymal
necrosis or persistent portal inflammation are believed to cause portal—-central bridging fibrosis, which strongly
affects the lobular structure. In contrast, portal-portal bridging fibrosis causes less distortion of the lobular
structure because it develops mainly in the bifurcation portion of the portal tracts. As portal veins become
more damaged with the disappearance and associated loss of the surface-like inflow front, the lesions with
bridging fibrosis combine and become more complicated. Thus, severe distortion of the lobular
angioarchitecture is thought to lead to the change to liver cirrhosis through liver fibrosis. In advanced lesions
of chronic hepatitis, the strikingly disordered angioarchitecture closely resembles that of liver cirrhosis.

In nonalcoholic steatohepatitis, on the other hand, centrilobular fibrosis develops during the early stage
and progresses during the next stage to central-central bridging fibrosis. The angioarchitecture of the portal
vein tends to be maintained until these stages. However, portal veins are thought to be gradually damaged after
the middle stage. Although a liver with nonalcoholic steatohepatitis is known to progress through liver fibrosis
to reach liver cirrhosis, this process must be studied and solved from an angioarchitetural point of view.

That persistent injury to the liver always leads to liver cirrhosis, despite various causes, including viral
hepatitis and nonalcoholic hepatitis, indicates that a law of the nature, for example a law of physics, is present
behind it. A theory proposed by Ilya Prigogine provides a clue to approach this issue. According to this theory,
structures naturally developing in nonequilibrial themodynamics (open system) are formed by self-
organization and are called dissipative structures. This theory suggests that chronic hepatitis is a condition
with structural instability of the liver lobule and increased entropy. This fluctuating condition directs the liver
irreversibly to liver cirrhosis because the regenerative nodules of liver cirrhosis are thought to be in a more
structurally stable state with lower entropy production. The morphologic changes from chronic hepatitis to
liver cirrhosis are presumed to occur through the process of self-organization. The time is only enough to
suggest that self-organization theory might explain our issue.

During the last several years in college | have thought about how valuable our human lives are and how
they might be more deeply understood through my lectures. | am sure that the importance of the inquiry has
been expanding especially in today’s society, with its highly developed science and technology.

When | was in college, the student movements of the 1960s were arising throughout Japan but gradually
settled down. When | graduated | chose pathology because | was interested in research that clarified the causes
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of diseases. | have been studying and learning pathology mainly in Department of Pathology, The Jikei
University School of Medicine, under the professors Takeshiro Matsumoto and, Eisei Ishikawa and their
successors. | had the good fortune to receive so many lessons and so much stimulation from my teachers and
colleagues. | also appreciate chances | had to investigate pathomorphology and to continue my research. |
would like to thank the many people who helped me so much to perform my duties.

I have kept in touch with our students for a long time through my educational activities. They have a
great future ahead of them, and | am hoping for their success.

(Tokyo Jikeikai Medical Journal 2016;131:59-70)
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Fig. 1. Professors Takeshiro Matsumoto (left) and Eisei Ishikawa
(right)
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Fig. 2. Histology and three—dimensional reconstruction of an
angioarchitecture of alcoholic liver cirrhosis at moderate
magnification (left). The lobular angioarchitecture
is completely lost. Compare to the normal lobular
angioarchitecture (upper and lower right)?.
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Fig. 3. Three-dimensional reconstruction of an angioarchitecture
of regenerative modules in two cases with alcoholic liver
cirrhosis. Left figures are at high magnification (the same
case as Fig. 2) and right ones are at low magnification.
Each case shows that regenerative nodules are maintained
by remaining portal branches®.
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Fig. 4. Annual changes in the number of autopsy, surgical and
cytologic specimens in the Jikei University Hospital.
Upper left, lower, right and lower left charts are surgical
specimens, cytologic specimens and autopsy respectively.
Note a rapid decrease in the number of autopsy.
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Fig. 5. Histology and three-dimensional reconstruction of an
angioarchitecture in relatively early stage of chronic viral
hepatitis. Lower left is holistic view at low magnification
showing bridging fibrosis developing in places. Upper
right is the lesions with portal—-portal bridging fibrosis.
The angioarchitecture is generally maintained”.
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Fig. 6. Schematic diagram on the right shows less angioarchitectural
influene on a normal lobular structure in portal-portal
bridging fibrosis.
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an angioarchitecture of the lesions with portal-central
bridging fibrosis (the same case as Fig. 5). Note the
partial defect of third-step portal branches in the lesions”.
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Fig. 8. Schematic diagram on the right shows the angioarchitectural
influence on a normal lobular architecture in portal—-
central bridging fibrosis. Lobular architecture is partially
distorted.
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Fig. 10. Histology and three-dimensional reconstruction of an
angioarchitecture of the lesions with bridging fibrosis
(the same case as Fig. 9). The central portal tract with
portal-central bridging fibrosis in lower left figure
shows the severely disordered fashion of the portal vein
branching. Right figure demonstrates the complicated
portal-central bridging fibrosis with complete loss of
the normal lobular angioarchitecture. The disordered
angioarchitecture resembles that of liver cirrhosis™®.
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relatively early stage. Right panel shows characteristic
histologic features of the disease. Note fibrosis
developing around the central vein in both lower figures.
The portal veins are preserved in this stage”.
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Fig. 12. Histology and three-dimensional reconstruction of an
angioarchitecture of nonalcoholic steatohepatitis in
relatively advanced stage. A left panel shows central—
central bridging fibrosis with the development of artery.
A right panel represents that central-central bridging
fibroses develop frequently and surround the portal
tracts. The portal veins tend to be preserved”.
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Fig. 13. Histology of nonalcoholic steatohepatitis in pre-
cirrhotic stage. The portal tracts are gradually involved
in the preceding lesions with bridging fibrosis.
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Fig. 14. A thermodynamic consideration of transformation from
chronic hepatitis to liver cirrhosis. This irreversible
process suggests that there is a law of nature behind it.
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Fig. 15. The theories of dissipative structures: self-organization
in thermodynamic nonequilibrium system (llya
Prigogine)'".
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Fig. 16. Benard cells. They are most prominent example of
dissipative structure. Benard cells are formed by
thermodynamic changes of the open system.
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Fig. 17. The formal pathogenesis based on the theory of self-
organization as to morphologic changes in transition
from chronic hepatitis to liver cirrhosis.
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Fig. 18. Photos from histopathology practice.
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