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Scanning Electron Microscopic Study of the Liver Using the Chemical
Digestion Method —Observation of Proliferated Bile Ductules—

Ryuzou Tokiya

This report describes the scanning electron microscopic features of pro-
liferated bile ductules. The materials obtained in autopsy were treated by the
chemical digestion (HCl-collagenase) method.

1. The advantage of this method is that the three-dimensional structures of
proliferated bile ductules can be better understood from the outside.

9. Proliferated bile ductules with well developed lumina coursed irregularly
and showed multiple anastomotic channels, while those with poorly developed
lumina showed a tortuous course and more anastomotic connections. In addition,
the bile ductules appeared beaded as they expanded and bulged eccentrically or
concentrically.

3. The surface of proliferated bile ductules was observed in detail. The
intercellular space of the epithelial cells on the surface of the proliferated bile
ductules was much wider in those with well developed lumina than in those -

with poorly developed lumina.
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4. Casts of proliferated bile ductules were molded out of connective tissues
in the septa, but a detailed relief of these casts could not be obtained because
the connective tissue covering the cast had been digested irregularly. In order
to obtain a better relief from a cast, it should be made certain that the con-

nective tissue along with the parenchyma is thoroughly digested. (Accepted on
February 20, 1989) Kawasaki Igakkaishi 15(2) : 242—255, 1989
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Fig. 2. (Case 1) Scanning electron micrographs (SEM) under treatment of chemical
digestion
A. A cirrhotic nodule is covered with proliferated bile ductules which looks
like a meshwork (arrowheads).
B. Proliferated bile ductules (arrows) are scattered in the periphery of the
nodule. N: nodule

Fig.3. (Case 1) Scanning electron micrographs (SEM) under treatment of
chemical digestion. Proliferated bile ductules seen in the septa course
straight and branch at random angles. A: arteriola
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Fig. 5. (Case2) SEM under treatment of chemical digestion. Proliferated bile
ductules of with approximately 10#m in diameter course irregularly and
anastomoses with each other.
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Fig. 6. (Case 2) SEM under treatment of chemical digestion. Proliferated bile
ductules with well developed lumina are cross sectioned.

Fig. 8. (Case 3) SEM under treatment of chemical digestion. Proliferated bile
ductules are tortuous and show many anastomoses. There are casts of the
proliferated bile ductules (left upper quadrant).
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Fig. 9. (Case 3) SEM under treatment of chemical digestion. A part of the
proliferated bile ductules expands like a globule. The expanded parts are

20pm in diameter.

Arrow: Proliferated bile ductule with a poorly developed lumen is cross

sectioned.
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Fig. 11. (Case 3) SEM under treatment of chemical digestion. (A: Case 2, B:
Case 3) Higher magnification of proliferated bile ductules. The surface of
bile ductules has numerous small pits or fissures (arrowheads). The pits or
fissures are likely to correspond to intercellular spaces of the epithelial cells.
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Fig. 1. (Case 1) Light micrograph (LM) of the cirrhotic liver
Arrows: Proliferated bile ductules with a well developed lumen Arrowheads:

Proliferated bile ductules with a poorly developed lumen. (hematoxylin and eosin
stain, A : x100, B : x200). '

Fig. 4. (Case 2) LM of the specimen with massive hepatic necrosis. Numerous
proliferated bile ductules with well developed lumina are seen in the septa
(hematoxylin and eosin stain, x100).
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Fig. 7. (Case 3) LM of the subacute hepatitis. Numerous proliferated bile
ductules with poorly developed lumina are seen in the septa (hematoxylin
and eosin stain, x100).

Fig. 10. After scanning electron microscopic observations, the specimen was
embedded in paraffin and was treated by conventional methods for light
microscopy. A : Proliferated bile ductules with well developed lumina
(Case 2). B: Proliferated bile ductules with poorly developed lumina
(Case 3). The bile ductules observed in the septa (arrowheads) are similar
to those lying on the surface (arrow) of the specimen with turned black
after sputter coating (hematoxylin and eosin stain, A: x 100, B: x200).
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Table 1. Morphometric quantitation of
the widths of intercellular spaces
that were observed on the surface
of proliferated bile ductules.

’ Mean+SD (N=100) upm
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Case 3

0.74 £ 0.21
0.43 £ 0.16

p<0.05
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Fig. 12. SEM under treatment of chemical digestion. (A: Case 2, B: Case 3) The
casts (arrows) of proliferated bile ductules remain in connective tissue.
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Fig. 13. (Case 2) SEM under treatment of chemical digestion. The connective
tissue which has been digested irregularly is molded. On the surface, there
are numerous small pits (arrowheads) and a thin meshwork-like layer of
fibrocytes or fibroblasts and fine collagen fibers (upper area of the
figure).

Fig. 14. (Case 3) SEM under treatment of chemical digestion. The most part
of the surface of a proliferated bile ductule with a poorly developed lumen
is covered with the basement lamina. There are numerous small pits
(arrowheads) and fissures (arrows) on the surface of the cast.
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