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ABSTRACT. Forty advanced cases of gallbladder carcinoma were examined
by the use of histochemical and immunohistological methods, in which
attention was focused on intestinal metaplasia seen in and around the
lesions.

Twenty-nine percent for cases of well-differentiated adenocarcinoma
displayed goblet cell-type carcinoma cells within the lesions, while no
similar cell was evident in cases of poorly differentiated adenocarcinoma.
Ten percent for cases of gallbladder carcinoma included endocrine cells
within neoplastic tissues, all of which consisted of well-differentiated ade-
nocarcinoma and mucosal areas adjacent to which also contained similar
cells. Mucosal areas in the proximity to foci of well-differentiated ade-
nocarcinoma demonstrated a marked increase in the amount of non-sulfated
acid mucin, but no such tendency was discernible around foci of poorly
differentiated adenocarcinoma. Lysozyme immunoreactivity was identifiable
in a high percent of well-differentiated adenocarcinoma foci and their
surrounding mucosal areas, while similar reactivity was rarely present in
cases of poorly differentiated adenocarcinoma.

It may be suggested from these results that an intimate relationship
would exist in between intestinal metaplasia and well-differentiated ade-
nocarcinoma occurring in the gallbladder. It is, however, to be determined
whether or not intestinal metaplasia alone would act as a precancerous
lesion like adenoma, dysplasia and possibly hyperplastic polyp for the
histogenesis of gallbladder carcinomas.
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Occurrence of mucous glands as well as goblet, endocrine, absorptive or
Paneth cells in mucous membranes of the gallbladder would be generally ac-
cepted as of intestinal metaplasia, which not infrequently occurs in chronic
cholecystitis with or without lithiasis."” Intestinal metaplasia in the stomach
would be recently interpreted as being one of the precancerous lesion for the
development of well-differentiated adenocarinoma®, but the relationship between
intestinal metaplasia and carcinoma in the gallbladder is not defined as yet
probably because of the paucity of early intramucosal cancers and/or the
poor preservation of the surrounding mucosal tissues.
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Based on the principle that neoplastic tissues would usually display more
or les¢ the nature of original tissues from which they are derived, we tried to
approach the histogenesis of gallbladder carcinomas from the comparative study
on intestinal metaplasia seen in and around the lesions by the use of histo-
chemical and immunohistological methods.

MATERIALS AND METHODS

Forty cases of gallbladder carcinoma comprising 26 surgical and 14 autopsy
cases filed in our hospital during the last 20 years were examined by the
following methods : Hematoxylin-eosin, alcian blue-PAS, high iron diamine-
alcian blue, Grimelius and Masson-Fontana stains for histological and histo-
chemical study, and PAP method by the use of anti-human lysozyme rabbit
serum (Dako Indust.) on paraffin sections for immunohistological study. Normal
rabbit serum was used as control serum.

In 20 out of the 40 cases of gallbladder carcinoma examined in this study
non-neoplastic mucosal membrances surrounding the tumors were preserved
after histological processing, the metaplastic changes of which were compared
with those within the neoplasms.

RESULTS

Metaplastic changes : All the 40 cases of gallbladder carcinoma examined
were categorized to belong to advanced cancer in which carcinomatous invasion

Fig. 1. Several goblet cell-type cancer cells seen in papilar adenocarcinoma
(H-E stain, x130).
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extends beyond the muscle layer of the bladder wall, and they were classified
as papillary adenocarcinoma in 10 cases, tubular adenocarcinoma in 11 cases,
poorly differentiated adenocarcinoma in 11 cases, mucinous carcinoma in 1 case,
squamous cell carcinoma in 3 cases and undifferentiated carcinoma in 4 cases.
Among 21 cases of well-differentiated adenocarcinoma comprising the papillary
and tubular types, cancer cells of goblet cell type were identifiable in 6 cases
(28.5%) (Fig. 1), but cases of other histological type were not associated with
similar goblet cells. Endocrine cells demonstrated by Grimelius stain were
indentified within neoplastic tissues in 4 out of the 40 cases examined (10%) ;
namely, 3 cases of well-differentiated adenocarcinoma and 1 case of combined
undifferentiated carcinoma and carcinoid (Fig. 2). Argentaffin cells as revealed
by Masson-Fontana stain were also present within neoplastic tissues in 2 out
of these 4 cases. Other kinds of metaplastic changes such as mucous gland-
formation or occurrence of brush-bordered cells were not evident within the
neoplastic tissues.

Fig. 2. A few argentaffin cells (arrow) seen in well differentiated adenocarcinoma
(Masson-Fontana stain, Xx650).

In 14 (70%) out of the 20 cases with non-neoplastic mucosae around the
neoplasms, various types of metaplastic changes were present in those mucosal
areas. The changes included mucous glands in 50%, argyrophil (endocrine)
cells in 45%, goblet cells in 30%, and Paneth cells in 10%. The non-neoplastic
mucosae in the cases with argyrophil cells within the neoplastic tissues were
also found to include argyrophil cells as well. The overall incidence of meta-
plastic change in the non-neoplastic mucosae adjacent to the neoplasms, however,
was found to have no significant difference in between the cases of well-differ-
entiated adenocarcinoma (70%) and of poorly differentiated adenocarcinoma
(67%) (Table 1).
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Table 1. Metaplastic changes in mucosal areas adjacent
N to cancer foci in the gallbladder

Presence case Mucous Argyrophil Goblet Paneth
of metaplasia glands cells cells cells
e it oma 7/10 (70%) 6 cases 5 cases 3 cases 0 case
Poorly diff.
adenocarcinoma 6/ 9 (67%) 4 3 3 2
Squamous cell
carcinoma 1/ 1(100%) 0 1 -0 0
Total 14/20(70%) 10/20(50%) 9/20(45%) 6/20(30%) 2/20(10%)
Mucin :  Various kinds of mucin were identifiable in 100% cases of well-

differentiated adenocarcinoma and in 55% cases of poorly differentiated adeno-
carcinoma, though negative in all the cases of undifferentiated carcinoma as
well as of squamous cell carcinoma. On HID-AB stain non-sulfated acid
mucin appeared to predominate in the neoplastic tissues as compared with the
sulfated one (Table 2). The non-neoplastic mucosae adjacent to neoplastic foci
were found to contain predominantly non-sulfated acid mucin in cases of well-
differentiated adenocarcinoma as in the neoplastic tissues, while the mucosae

adjacent to foci of poorly differentiated adenocarcinoma did not reveal similar
tendency (Table 3).

Table 2. Mucin in gallbladder cancers

HID<AB HID=AB HID>AB PAS
Well diff. 15/22 cases 6/22 cases 1/22 cases 17/22 cases
adenocarcinoma (68%) 7%) 5%) (T7%)
Poorly diff. 5/11 1/11 0/11 5/11
adenocarcinoma (45%) %) 0%) (45%)
Undiff. 0/4 0/4 0/4 0/4
carcinoma 0%) %) 0%) 0%)
Squamous cell 0/3 0/3 0/3 0/3
carcinoma 0%) 0%) 0%) 0%)
HID<AB : Cases with carcinoma tissues containing non-sulfated acid mucin more
than the sulfated type.
HID=AB : Cases with carcinoma tissues containing sulfated and non-sulfated acid
mucin equally.
HID>>AB : Cases with carcinoma tissues containing sulfated acid mucin more than

the non-sulfated type.

Table 3. Mucin in mucosal areas adjacent to cancer foci of the gallbladder

HID<AB

HID=AB HID>AB PAS
Well diff. 7/10 cases 1/10 cases 2/10 cases 9/10 cases
adenocarcinoma (70%) (10%) (20%) (90%)
Poorly diff. 4/9 2/9 3/9 9/9
adenocarcinoma (44%) 22%) (33%) (100%)
Squamous cell 0/1 0/1 1/1 1/1
carcinoma 0% %) (100%) (100%)

Lysozyme : Immunoreactive lysozyme as revealed by PAP method was

detected in 12 out of the 40 casss examined (30%).

The positive reaction was
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present in 70% of the patients with papillary adenocarcinoma, in 36% of the
‘patients with tubular adenocarcinoma and in 9% of the patients with poorly
differentiated adenocarcinoma, while absent in the patients with other types of
bladder carcinoma (Table 4). The intracellular localization of the lysozyme
immunoreactivity appeared to be restricted mostly to apical portions facing
luminal spaces within neoplastic tissues, but on occasion it was evenly distri-
buted throughout the cytoplasm (Fig. 3). Non-neoplastic mucosal areas adjacent
‘to the neoplasms disclosed similar lysozyme activity in 5 out of 9 patients with
‘the well-differentiated adenocarcinoma (56%), but they did so in only 1 of 9
patients with poorly differentiated adenocarcinoma (11%). The lysosome
immunoreactivity appeared to be located mainly in metaplastic mucous gland
epithelia and/or in surface lining epithelia (Table 5).

3

Table 4. Lysozyme within foci of gallbladder carcinomas
Positive cases

Total 12/40 (30%)
Papillary adenocarcinoma 7/10 (70%)
Tubular adenocarcinoma 4/11 (36%)
Poorly diff. adenocarcinoma ~ 1/11 (- 9%)
Undifferentiated carcinoma 0/ 4 (0%)
Squamous cell carcinoma 0/ 3 (0%)
Mucinous carcinoma 0/ 1 ( 0%)

Fig. 3. Lysozyme immunoreactivity in the cytoplasm of cancer cells foming
tubular adenocarcinoma (PAP method, x260).
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Table 5. Lysozyme in mucosal areas adjacent to cancer foci in the gallbladder
AN

Positive Mucous Surface Paneth
cases glands epithelium cells
Well diff. 5/9 4 3 -
adenocarcinoma (56%)
Poorly diff. 1/9 1 1 1
adenocarcinoma (11%)
Squamous cell 1/1 - 1 -
carcinoma (100%)
Total 7/19
37%)

Atypism

.

Dysplasia
N—_—

Hyperplasia

Intestinal
metaplasia

Fig. 4. Carcinoma, dysplasia and hyperplasia of the galibladder in relation to
cellular atypism and intestinal metaplasia

DISCUSSION

The histogenesis of gallbladder carcinoma has been discussed from some
aspects ; namely, those of chronic stimulation by gall stones, malignant trans-
formation from benign adenoma or mucosal dysplasia and of chronic inflam-
mation with or without reflux of pancreatic juice.”

The frequency of the association of gall stones with gallbladder carcinomas
ranges from 65 to 95% in English literatures while somewhat low in Japanese
literatures ranging from 40 to 70%.” Ample evidence suggesting this associ-
ation from either epidemiological® or experimental” study seems to have been
accumulated, and herein gall stones would be considered to play a role for the
promotion of cancers in the bladder.

Sawyer® described 4 cases with malignant change out of 29 papillomas in
the gallbladder. Araki and Tahara® reported from the review of Japanese
literatures that 15% of benign gallbladder tumors underwent malignant trans-
formation. Kozuka et al.!” considered, on the other hand, that most of the
gallbladder carcinoma would arise from adenomas. Black et al.l»® and
Albores-Saavedra'® found a frequent occurrence of mucosal dysplasia or atypical
mucosal hyperplasia among American or Mexican Indians who are both well
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Jnown to be predisposed for gallbladder cancer and they speculated that such
"lesions would be precancerous. In comparison with gallbladder carcinoma,
however, either benign tumor including adenoma or mucosal dysplasia in the
bladder appears extremely rare in occurrence. We have experienced 5 cases
of mucosal dysplasia of the gallbladder, but 3 of them had been associated
with intramucosal carcinoma, the other one with advanced cancer and only the
rest one without associated change!#'® We are now speculating that mucosal
"dysplasia of the gallbladder would be readily transformable to carcinoma and
‘rapidly replaced by the malignant overgrowth.

Intimate relationship between anomalous arrangement of pancreatico-biliary
ducts and gallbladder carcinoma was noticed recently,’® and association of
choledochal cyst with gallbladder carcinoma was also substantiated.” These
reports suggest that reflux of pancreatic juice into the gallbladder would result
in a repeated irritation against its mucosae ﬁnaliy leading to the formation of
cancer.

Evidence has been increasing recently that intestinal metaplasia would play
an important role for the histogenesis of gastric carcinoma.” In the gallbladder,
however, the relationship of intestinal metaplasia to neoplastic changes remains
unsolved. We found that the prevalence of intestinal metaplasia in mucosal
areas adjacent to the well-differentiated adenocarcinoma foci was almost similar
to that in the poorly differentiated adenocarcinoma. Nevertheless, foci of the
well-differentiated adenocarcinoma themselves appeared to disclose the intestinal
nature more clearly than those of the poorly or undifferentiated carcinoma as
suggested from the following aspects.

1. Twenty nine percent of the well-differentiated adenocarcinoma cases in-
cluded goblet cell type carcinoma cells, while no such cell was identifiable in
the poorly differentiated adenocarcinoma cases.

2. Mucosal areas adjacent to the well-differentiated adenocarcinoma foci
demonstrated a marked increase of non-sulfated acid mucin, but no such
tendency was present near the poorly differentiated adenocarcinoma foci. Since
we found that mon-sulfated acid mucin tended to become predominant in lining
epithelia of the bladder as intestinal metaplasia progressed,'® it may be likely
that the mucin composition in mucosal areas next to the well-differentiated
adenocarcinoma foci resembles that of the intestinal mucosa.

3. Ten percent of gallbladder carcinoma cases examined included endocrine
cells within neoplastic tissues and all of the positive cases consisted of the
well-differentiated adenocarcinoma, the surrounding mucosal areas of which
also contained similar endocrine cells. Because of the absence of any endo-
crine cell in the normal bladder mucosa, these cells should be interpreted to
have been newly formed for some reason, either metaplastic’® or neoplastic.
We reported an intimate association of metaplastic endocrine cells with mucosal
hyperplasia in the gallbladder of chronic cholecystitis,®> and Tsutsumi et al.?®
detected immunohistologically the presence of gastrin within these endocrine
cells, which was known to have potential of stimulation for cell growth. For
this reason it could be possible that these metaplastic endocrine cells promote
mucosal hyperplasia, which would be followed by mucosal dysplasia or
carcinoma.

4. Immunoreactivity of lysozyme was identified in a high percentage of the
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well-differentiated adenocarcinoma foci and in metaplastic mucous glands or
surface* lining epithelia in the surrounding mucosal areas. However, similar
immunoreactivity was rarely identifiable in the poorly differentiated adenocar-
cinoma foci and the surrounding mucosae. Although the lysozyme activity is
absent in the normal mucosa of the gallbladder, it was reported to occur in
metaplastic mucous glands or Paneth cells seen in chronic cholecystitis.??
Therefore it may be reasonable to assume that the lysozyme activity would
have been newly acquired through intestinal metaplasia.. Immunoreactivity of
lysozyme within neoplastic tissues was also reported in gastric®® and jejunal?®
carcinomas. ‘

It was previously indicated that some gallbladder carcinomas were extensi-
vely associated with intestinal metaplasia and that the metaplasia would be
suggested to play as a role for precancerous change.*” The present study
also demonstrated that foci of the well-differentiated adenocarcinoma included
various kinds of changes usually identifiable in those of intestinal metaplasia in
the gallbladder, suggesting an intimate relationship between them. In addition
we previously reported the presence of mucosal dysplasia of the gallbladder
which possessed various kinds of the intestinal nature.”'® When the dysplasia
would play truly as a precancerous lesion for gallbladder carcinomas, it may
be reasonable to assume that carcinomas originating from the dysplasia would
frequently disclose similar intestinal nature in it. Recently we are proposing
“hyperplastic polyp” as a new entity in the gallbladder, which could be a new
candidate for precancerous lesions in the bladder.® Lesions of what we call
hyperplastic polyps also are associated with a considerable degree of intestinal
metaplasia in them, though somewhat less extensive than in the mucosal dys-
plasia. The relationship of carcinoma, dysplasia and hyperplasia in the gallblad-
der to grades of their cellular atypism and associated intestinal metaplasia may
be depicted as in Fig. 4. It is to be determined as for the stomach or other
digestive organs whether or not intestinal metaplasia alone would act as a pre-
cancerous lesion for the histogenesis of gallbladder carcinomas.
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