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General Summary

The aim of our study in the Department of Pathology is to examine the causes of disease
on the basis of morphology and morphological changes. We studied autopsied, surgically
resected, or biopsied human body materials. These materials were examined by using
several techniques, including optical microscopy, electronic microscopy, morphometry,
immunohistochemical staining, and molecular pathological measurements.

Research Activities

Research on the gastrointestinal tract

1. Examination of predictive factors for lymph-node metastasis in patients with early
colorectal cancer

The incidence of lymph-node metastasis (LNM) in patients with colorectal cancer invad-
ing the submucosa (pT1 colorectal cancer) is 10% to 15%. We examined the association
between histopathological factors and lymph-node metastasis in 339 consecutive patients
with pTlcolorectal cancer who were treated in Shizuoka Cancer Center. Lesions were
classified as polypoid growth type and non-polypoid growth type to clarify problems
associated with submucosal invasion depth (SID) as defined by treatment guidelines for
colorectal cancer. We prepared an algorithm excluding SID to predict LNM; LNM was
found in 37 (10.9%) of 339 lesions. In our algorithm, LNM was found in 36 (16%) of 249
lesions with at least 1 of 3 factors, consisting of non-polypoid growth type, lymphatic
invasion, and 2/3rds of sprouting. Of the 90 lesions with no factors, LNM was found in
only 1 lesion (1%). These results showed that the use of our algorithm excluding SID
allowed lesions to be classified into a high-risk group or a low-risk group.

2. Examination of appropriate handling of surgically resected specimens of colorectal
cancer

How surgical materials of colorectal cancer should be handled is defined in detail by the
Japanese Classification of Colorectal, Appendiceal, and Anal Carcinoma (JCCRC). In the
diagnosis of advanced pT4a stage colorectal cancer, however, some lesions cannot be
detected with a method for sampling of colorectal cancer as defined in the JCCRC. In the
JCCRC, pT4a is defined as tumors infiltration of serosa and extra-serosa (SE). We care-
fully examined the sites of SE tumors in 44 patients with a diagnosis of pT4a colorectal
cancer (patients who had undergone surgery at the Shizuoka Cancer Center). The sites of
the occurrence of SE tumors were classified as the mesenteric or antimesenteric side of
the colon. In 44 patients, the SE tumor was identified in 80 sections: 30 sections (38%) in
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the serosa of the mesentery and 50 sections (62%) of the antimesenteric side. We carefully
examined the distribution of the antimesenteric side and found SE tumors around the
antimesenteric side in 25 sections (50%), indicating that SE tumors more frequently
occurred at such sites. Grade PT4a colorectal cancers were difficult to assess accurately with
a method for splitting the long axis of the large intestine in parallel, as recommended by the
JCCRC. A method for vertically splitting the long axis of the large intestine which empha-
sizes the positional relation between lesions and the mesentery was considered useful.

Research on the urogenital organs

1. Continuing from the previous year, we compared the prognostic ability of clinicopatho-
logical factors before surgery in patients with prostate cancer. In 2019, we compared the
prognostic ability of postoperative pathological findings as clinicopathological factors in
224 patients with intermediate-risk prostate cancer whose preoperative Gleason score
was 3 + 4 = 7. Consequently, the percentage of Gleason pattern 4 on biopsy was an inde-
pendent predictive factor for prostate cancer with a poor postoperative prognosis.

Research on female genital organs

1. About cervical adenocarcinoma

1) We demonstrated that immunohistochemical staining of trefoil factor 2 is useful for
the histological diagnosis of gastric type adenocarcinoma, a representative type of uterine
cancer unrelated to human papilloma virus.

2) The new classification we proposed at the meeting in the International Endocervical
Adenocarcinoma Criteria and Classification, was reflected in the World Health Organiza-
tion classification, which was revised and reissued in 2020. We clarified the relation of
outcomes to a microcystic, elongated, and fragmented pattern of invasion in each histo-
logic type of cervical adenocarcinoma.

3) We summarize morphological characteristics of invasive stratified mucin-producing
carcinoma, a histological type that was newly advocated by International Endocervical
Adenocarcinoma Criteria and Classification as described above.

2. Regarding outcomes of clear-cell carcinoma of the ovary, the following results were
obtained, and each was published in a journal

1) In patients with deletion of AT-rich interactive domain-containing protein 1A, treat-
ment with gemcitabine might improve outcomes (Gynecol Oncol 2019, 155: 489-498).

2) The expression of hepatocyte nuclear factor 1 homeobox B may be related to outcomes
after chemotherapy (Clin Cancer Res 2019, 25: 3962-3973).

Research on the respiratory system

The deletion of regions, including 3p24, 3p12, 3p22.2, 3p25.3, and 3p14.2, in the devel-
opmental process of small-cell lung cancer and its significance

1. The background and objectives were as follows: A known culprit tumor suppressor
gene in the short arm of the chromosome 3 (3q) region is inactivated at an early stage,
and other chromosomal changes and gene alterations occur at an advanced stage. This is
the most powerful theory about the development of smoking-associated lung cancers,
such as squamous-cell carcinoma and small-cell cancer. However, culprit genes associ-
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ated with the development and progression of lung cancer in the 3p region remain
unknown. Microsatellite instability (MSI) analysis has been known as the most powerful
tool for examining the localization of target genes using microsatellite markers that exist
in or near DNA sequences on a chromosome. Last year, we used this analytical technique
and found that tumor suppressor genes associated with the development of lung squamous
epithelium might be located in the 3p22 region. This year, we performed a study to clarify
the relation between the developmental process of small-cell cancer, another smoking-
associated lung cancer, and 3p chromosomal changes.

Materials and methods were as follows: ***

Cancerous tissue and noncancerous tissue were collected from unstained formalin-fixed
paraffin-embedded sections using a microdissection method in 21 surgically resected
specimens of small-cell lung cancer. From these tissues, DNA was extracted. In Japanese
or other Asians, 18 heterozygous microsatellite markers existing in all 3p regions were
selected, and an MSI analysis was performed. Furthermore, regarded as a control group
were 21 patients with pulmonary large-cell neuroendocrine carcinomas that were histo-
pathologically classified as the same category as neuroendocrine tumors. The same analy-
sis was performed in the control group. In the control group, the mean incidence of MSI
was 27% in 18 markers for large-cell neuroendocrine cancer and 54% in 18 markers for
small-cell neuroendocrine cancer. Regions in which chromosome depletion frequently
occurred in the developmental process of small-cell cancer were 3p24, 3pl12, 3p22.2,
3p25.3, and 3p14.2. This result suggested that tumor suppressor genes associated with the
development of small-cell lung cancer might be present in several 3p regions.

Research of the liver, the gallbladder, and the pancreas

1. In general, the degree of fibrosis in the portal region (such as the presence or absence
of bridging) can be used as an indicator of the basic structure of liver tissue. However,
information about the biliary system is not reflected. Therefore, we observed the liver to
examine how the connection from the hepatic cell cord and the normal liver lobules to the
narrow bile duct and interlobular bile duct in the portal region are impaired. As materials,
166 liver biopsy specimens were obtained from patients with various liver diseases,
including chronic hepatitis. CD10 staining was performed to visualize the bile canaliculi,
and CK7 staining was performed to visualize the narrow bile duct and the interlobular
bile duct. We observed the maintenance status of the biliary system and found that the
state of the bile canaliculus and the proliferation of the narrow bile duct are influenced by
various illnesses and underlying diseases, leading to structural changes. At present, accu-
mulated data are being analyzed. Finally, we will submit a paper.

2. About tumor immunity in patients with pancreatic cancer

Cases of cancer with a histologically confirmed tertiary lymphoid follicles (lymphoid fol-
licles around cancer, LFC) are considered to have good outcomes. Pancreatic cancer gen-
erally has a poor outcome. However, LFC formation is a good prognostic factor for pan-
creatic cancer, although LFC where the tumor is located has been confirmed in several
patients. Such LFCs are considered to control immune reactions, similar to a secondary
lymphoid follicles. However, the formation and maintenance mechanism remain unclear.
In the present study, we approached the mechanism of LFC formation in patients with
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pancreatic cancer from the aspects of immunology and of pathology on the basis of mor-
phological observations. We performed immunohistochemical staining with paraffin-
embedded sections obtained from patients who had pancreatic cancer with histologically
confirmed LFC formation. We found that CXC motif ligand 13 (CXCL13), a chemokine
that induces lymphoid tissue derived cells, frequently accumulated around the blood ves-
sels in the stroma of the lymphatic device. Recently, the role of heparan sulfate on the
accumulation of chemokines has being elucidated. Particularly, heparan sulfate arrays
with high affinity for CXCL13 have been reported. In patients with pancreatic cancer,
specific heparan sulfate arrays are considered to be expressed around blood vessels as a
background factor for CXCL13 accumulation required for LFC formation. The goal of
our study was to investigate this phenomenon by examining specimens from patients with
pancreatic cancer. The following 2 approaches were used to prove that specific heparan
sulfate arrays are expressed in LFC: (1) a method for visualizing the expression of spe-
cific heparan sulfate arrays on tissue sections and (2) a method proving that the produc-
tion of these heparan sulfate arrays are promoted at the cellular level.
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