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THREE-DIMENSIONAL OBSERVATION OF PORTAL
ANGIOARCHITECTURAL DAMAGE IN THE EARLY STAGE OF CHRONIC
VIRAL HEPATITIS: PERSPECTIVE OF THE LIVER REMODELING PROCESS

Yujin Koike?, Hiroshi Hano? 2 and Masahiro Ikecami?

!Itabashi Chuo Medical Center
2Department of Pathology, The Jikei University School of Medicine
®Jikei Nursing School

Transformation from chronic hepatitis to cirrhosis necessitates liver lobule restructuring. From the
angioarchitectural perspective, this process involves the breaking up of the lobular vascular skeleton that is
formed by the parenchymal portion of the portal veins. Although the features of angioarchitectural damage in
liver cirrhosis have been investigated in detail, those of chronic viral hepatitis, particularly the early phase,
remain unclear. We investigated the liver angioarchitecture of 5 cases of chronic viral hepatitis cases using a
histologic method and histologic serial sections. We found that portal vein damage began with the most distal
branches, namely the third—step branches of the parenchymal portion, which were involved in inflammation
and fibrosis in the portal tracts. The damage included stenosis, disruption, an abnormal running course, and
multiple ramification. Furthermore, the damage subsequently spread to the second-step branches of the portal
veins and caused stenosis and an abnormal running course. These findings suggest that the extent and
intensity of portal damage increases with time, with concomitant break up and rebuilding of the liver lobule.

(Tokyo Jikeikai Medical Journal 2019;134:27-36)
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Table 1. Clinical data and histological scoring following the new Inuyama classification

Case Patient age Patient sex  Diagnosis Aspartate Ale}nine Score
(years) aminotransferase (IU/L)  aminotransferase (IU/L)

normal case 39  male normal liver — — —
1 37  female chronic hepatitis B 25 27 AlF1
2 30 female chronic hepatitis B 251 372 A2F2
3 54  female chronic hepatitis C 168 185  AlF2
4 73 male chronic hepatitis C 54 48  A2F2
5 74 male chronic hepatitis C 60 30 A2F2

ALT, alanine aminotransferase; AST, aspartate aminotransferase (1U/L)

CD, clinical diagnosis, CH-B, Chronic hepatitis B

CH-C, chronic hepatitis C; HCC, hepatocellular carcinoma

SAH, subarachnoid hemorrhage

Scoring; a scoring system for inflammation and fibrosis according to

new Inuyama classification.

Fig. 1. The complicated appearance of the liver portal tract vascular bed in chronic viral hepatitis. Many cross sections of the blood
vessels, which are suggested to be portal veins, are distributed randomly in the fibrously enlarged portal tract. The features of
blood vessel indicates the complexity of the blood circulation (Masson-trichrome).
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Fig .2. Portal angioarchitecture of the normal liver.
a. Low—magnification histologic photomicrograph.
The portal tract and central veins are arranged in an orderly manner (Masson-trichrome). (The lumens of the portal veins are
filled with radiopaque medium.)

. Low—magnification diagram. The second—and third— step branches of the parenchymal portion of the portal veins are
distributed in the portal tracts. The third—step branches were given off from the second-step branches at regular intervals at
about a right angle. The central veins are located in the lobule.

The dotted line indicates the approximate outline of the liver lobule.
. Moderate-magpnification histologic photomicrograph.
Note the occupying ratio of the portal vein in the portal tract.
The boundary is sharp between the portal tract and parenchyma (Masson-trichrome).

. Moderate-magnification diagram.

The-third step branches of the parenchymal portion simply ramify from the second-step branches and enter the parenchyma
alone without accompanying the artery and bile duct.
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Fig. 3. Portal angioarchitecture of case 1 of chronic viral hepatitis

a. Histologic photomicrograph.
The portal tract is mildly enlarged with moderate lymphocytic infiltration.
Interface hepatitis is not seen in this field (Masson—trichrome).

b. Diagram.
The second-and third-step branches of the portal veins are mainly expanded.
Their spatial branching pattern is essentially maintained, but mild multiple ramification is seen (%) in part. Most third-step
branches reach into the parenchyma.
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Fig. 4. Portal angioarchitecture of case 2 of chronic viral hepatitis
a. Photomicrograph
The portal tract is moderately enlarged with severe lymphocytic infiltration and interface hepatitis. Bridging fibrosis is seen
from the portal to the portal tract. However ,the mature collagen fiber has not greatly increased (Masson-trichrome).
b. Diagram.
In the lower part of the portal tract, the second—step branch shows a gentle curvature and a mild irregularity of the thickness.
However, the branching pattern of the third-step branch is preserved.

In the upper part of the portal tract, the third—step branches show an abnormal running course including partial parallelization
(%) and stenosis (—).
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Fig. 5. Portal angioarchitecture of case 3 of chronic viral hepatitis
a. Photomicrograph of the reconstructed area shown in b.
The portal tracts are moderately enlarged with portal-to—portal bridging fibrosis. Lymphocytic infiltration is severe, but mature
collagen fibers are not greatly increased in the portal tract (Masson-trichrome).
b. Diagram. In the left upper part, remaining second—and third—step branches show a near-normal branching pattern.
In contrast, small branches which are supposed to be equivalent to third step branches occur with a dendritic pattern in center.
Most of them run into the sinusoid, but a few are buried in the connective tissue (long arrow —).

The branching pattern as a whole is extremely different from that of normal tissue. Empty vessels(E) are unidentified
vessels (short arrows —).
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Fig. 6. Portal angioarchitecture of case 4 of chronic hepatitis
a. Photomicrograph.

[E3a)

100um
—_

I Portal vein SN Bile duct WENENN Artery
Enlarged portal tract with fibrosis

2: second step branch

The portal tract is enlarged with moderate lymphocytic infiltration.
The increase in mature collagen fiber density suggests fibrosis progression. (Masson-trichrome).
b. Diagram. The portal branch that was supposed to be the second-step branch takes a reversed “L” course and gives off a few
branches that are difficult to discriminate between pre—existing and newly formed branches.
In addition, other branches (—) are close to second-step branch.
The whole angioarchitecture appears to be conspicuously complicated.

Fig. 7. Portal angioarchitecture of case 5 of chronic viral hepatitis
a. Photomicrograph of the reconstructed area shown in b.

mmmm Portal vein s gile duct mmmm  Artery
Enlarged portal tract with fibrosis

2: second step branch

The portal tracts are inflamed with relatively severe lymphocytic infiltration and are fibrously enlarged with portal-to—portal
bridging fibrosis. Mature collagen fibers of the portal tracts in this case are almost as dense as those in the fourth case 4.

Stenosis of the portal veins is apparent (Masson-trichrome).

b. Diagram.

Bridging fibrosis occurs among 3 portal tracts, namely «, 3and 7.

The second-and third-step branches are distributed in these areas.

The branching patterns of the second—and third-step branches nearly normal branching in the @ and [3’areas, where small
branches equivalent to third—step branches run in an extremely random fashion in the 3 area (% ).

The transversely coursing second-step branch shows irregular thickness and multiple ramification (%) in the 7 area.
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