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Research Activities

Liver research
1. Primary biliary cirrhosis was newly classified with Nakanuma’s classification, and bio-
chemical data and histopathological findings were compared. Changes in the histopatho-
logical findings of hepatitis, cholangitis, bile duct loss, and fibrosis vary among patients, 
and cases have been found with improvement, no change, or progression of each finding. 
Bile duct loss and fibrosis represent important histopathological factors in Nakanuma’s 
classification. Various findings of improvement, no change, and progression are also 
observed in each stage according to Nakanuma’s classification. Moreover, because some 
patients showed improvement of inflammation but progression of bile duct loss, a worse 
prognosis was feared. The changes in clinical findings do not correspond with changes in 
histopathological findings. In other words, histopathological findings of inflammation and 
chronic nonsuppurative destructive cholangitis are sometimes seen even in patients with 
improved values of alkaline phosphatase and γ-glutamyl transpeptidase. The follow up of 
patients with primary biliary cirrhosis should, therefore, include both biochemistry labo-
ratory tests and liver biopsy for histopathology.
2. Changes in the liver with aging: Imaging was performed for liver tissue samples from 
45 autopsy cases. The size of each hepatocyte was compared with the sizes of the sinu-
soids and spaces of Disse to investigate changes associated with aging. The sizes of the 
sinusoids and the spaces of Disse relative to each hepatocyte decreased with aging, and 
hepatocytes became slightly larger. These findings suggest sinusoid shrinkage and a stro-
mal increase with age.
3. Central necrosis in autoimmune hepatitis was examined in liver biopsy specimens from 
72 patients. Forty-eight patients showed centrilobular necrosis and inflammation, 33 had 
centrilobular necrosis, and 45 had central inflammation. Among the patients with central 
inflammation, 23 had extension of interface hepatitis and 22 had an opposite expansion of 
inflammation from the centrilobular areas to the peripheral liver parenchyma. Centrilobu-
lar necrosis is not uncommon in autoimmune hepatitis, and a so-called “opposite inter-
face hepatitis,” involving the centrifugal spread of inflammation from the centrilobular 
areas, was a notable finding.

Gastrointestinal research
1. Pathology of colorectal neuroendocrine tumors: Under the World Health Organization 
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Classification of Tumors of the Digestive System established in 2010, colorectal neuroen-
docrine tumors have been classified on the basis of the mitotic count and the Ki-67 index 
into neuroendocrine tumors grades 1 and 2 and neuroendocrine cell carcinoma. With this 
change, patients previously receiving diagnoses of carcinoid tumors at our hospital were 
reclassified, and the correlations with vascular invasion and prognosis were examined. A 
total of 115 patients with colorectal carcinoid tumors were treated at our hospital, with 
endoscopic resection in 98 patients and surgical resection in 17 patients. Among these 115 
patients, 95 (82.6%) had G1 lesions and 20 (17.4%) had G2 lesions. Among the 17 
patients undergoing surgical resection, 10 (58.8%) had G1 lesions and 7 (41.2%) had G2 
lesions. Seven (41.2%) of the patients undergoing surgical resection had lymph node 
metastases. Metastases were more common with G2 lesions (5 patients, 71.4%) than with 
G1 lesions (2 patients, 20%). All patients with metastases showed vascular invasion, sug-
gesting vascular invasion as an important risk factor for metastases.
2. Objective indices for colorectal serrated lesions: We aimed to create objective indices 
for colorectal serrated lesions (CRSLs) by classify CRSLs with objective indices we have 
developed and by comparing rates of gene mutation and phenotypic expression. We 
examined whether the sizes of the nuclei of epithelial cells decreased from the lower part 
to the surface of serrated gland ducts (an index of cell maturity) and whether gland duct 
branching (an index of complexity of gland duct structure) was present. On the basis of 
these 2 objective indices, we morphometrically verified that CRSLs can be classified into 
5 types.
3. Clinicopathological features of duodenal epithelial tumors: Duodenal epithelial tumors 
have not been classified histologically. We therefore classified duodenal epithelial tumors 
on the basis of the immunohistologic examination of their mucinous characteristics and 
investigated their clinicopathologic features. We examined 110 duodenal epithelial tumors 
that were surgically or endoscopically resected at our hospital. Staining with hematoxylin 
and eosin and various immunostaining tests were performed on the samples to classify 
the lesions as an intestinal type or gastric type. On the basis of the histologic features, 
intestinal types were further classified as tubular type or tubulovillous type, and the gas-
tric type was classified as foveolar type or pyloric-gland type. The clinicopathological 
features of these 4 types were examined.
Duodenal epithelial tumors were commonly found in elderly men and often arose in the 
proximal duodenum. Most tumors were intestinal type, whereas only about 10% were 
gastric type. The most frequent intestinal-type tumors were tubular-type lesions that 
grossly appeared as the flat-elevated type. The tubulovillous, foveolar, and pyloric-gland 
types were all large and characterized by prominent elevation. Gastric-type tumors tended 
to have higher atypia. Among the gastric types, the pyloric-gland type often had ectopic 
fundic glands, suggesting that these were special tumors with differentiation to fundic 
glands.

Urogenital research
1. Urological pathology in general: Differences in the clinicopathological and molecular 
biological features of prostate cancer on the basis of its site of origin were investigated. 
This study included 211 patients with prostate cancer who underwent total prostatectomy 
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at our hospital. The cancers were classified as anterior/posterior cancer and transition 
zone/peripheral zone cancer; and factors, such as cancer detection rates on needle biopsy 
and ERG expression on immunostaining, were compared. ERG expression of was signifi-
cantly lower in anterior/transition-zone cancers than in posterior/peripheral-zone cancers.
2. Evaluation of overexpression of human epidermal growth factor receptor 2 in meta-
static urothelial carcinomas: Immunohistochemical testing was performed to investigate 
whether human epidermal growth factor receptor 2 (HER2) was overexpressed in 116 
patients with urothelial carcinoma. The immunohistochemistry score was 3 in 16.4% of 
cases. On the basis of the site, the score was 3 in 17.9% of urinary bladder cancers, 21.4% 
of ureteral cancers, and 5.6% of renal pelvic cancers. Overexpression of HER2 in urothe-
lial carcinoma was seen more often in patients with lymph node metastases. Primary 
lesion and metastatic lesion scores were generally in agreement.

Female reproductive tract research 
1. Histopathology in twins with complete mole and similar placentas: Many cases were 
diagnosed as partial moles, but some were complete moles with mosaicism. None had 
persistent trophoblastic disease.
2. Atypical polypoid adenomyomas of the endometrium: Clinicopathologic features of 
atypical polypoid adenomyomas in 71 patients, including our own cases and cases pre-
sented at conferences, were examined. The pathologic diagnosis on the basis of endome-
trial curettage specimens was difficult, and overdiagnosis as endometrioid adenocarci-
noma was not uncommon. The clinical presentations were more diverse than previously 
reported and included cases of invasion into the myometrium and cases of lesions within 
adenomyosis. Complication by endometrioid adenocarcinoma was seen in 15 patients, but 
outcomes were good and no patients died. Persistent lesions were seen in all patients who 
underwent hysterectomy with repeat endometrial curettage or hormonal therapy. Hyster-
ectomy is indicated for treatment, except for patients who strongly wish to preserve their 
fertility.

Respiratory tract research
1. Prominin 1: We investigated whether the protein prominin 1 was expressed and the sig-
nificance of prominin 1 expression in 134 patients with surgically resected lung adenocar-
cinoma and 71 patients with squamous cell carcinoma (SCC). Prominin 1 was expressed 
in 64 (48%) patients with lung adenocarcinomas, suggesting a weak association between 
prominin 1 and the development of lung adenocarcinoma. However, prominin 1 was con-
stitutively expressed by normal epithelial cells. This finding suggests that prominin 1 is 
important in maintaining the structure and function of normal bronchial mucosal epithe-
lial cells. However, prominin 1 was expressed in only 9 (13%) patients with SCC. There-
fore, prominin 1 is not a functional protein in cancer stem cells in the development of 
SCC.
2. The possibility of the microtubule associated tumor suppressor 1 (MTSU1) gene 
(MTUS1), located on the short arm of chromosome 8, as a novel candidate tumor suppres-
sor gene was examined with microsatellite analysis. This subjects included 34 patients 
with earlier-stage hepatocellular carcinoma (HCC) and 22 patients (64 lesions; 22 pri-
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mary lesions, 42 metastatic lesions) with advanced HCC and distant metastases. We 
investigated the expression of MTUS1 protein in the malignant transformation of hepato-
cytes using an anti-MTUS1 protein-specific antibody that we developed. The protein 
MTUS1 disappeared with malignant transformation in 75% of patients with HCC.

Soft tissue tumor research
1. Clinicopathologic features were examined in 8 patients with composite hemangioendo-
theliomas. The most common combination was retiform hemangioendothelioma and epi-
thelioid hemangioendothelioma. Angiosarcoma was seen in some cases, but as in other 
patients, the outcomes were good.
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