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Because non-ampullary duodenal adenocarcinomas are rare, their molecular and

clinical characteristics are not fully understood. To clarify these characteristics, we performed
genetic and epigenetic analysis of cancer-related genes in premalignant lesions including
non-ampullary duodenal adenomas and intramucosal adenocarcinomas. When these lesions are divided
into small intestinal and gastric type tumors, there were significant differences in the
clinicopathological and molecular variables between two types of tumors, suggesting the presence of
at least two separate carcinogenic pathways in non-ampullary duodenal adenocarcinomas. In addition,
the higher than previously reported frequency of APC gene mutations in small bowel adenocarcinomas
may indicate the adenoma-carcinoma sequence has only limited involvement in duodenal carcinogenesis.
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Histology Total SLA SHA SCA PGA GCA P value
Small intestinal type Gastric type (small intestinal type versus gastric type)
Gene mutation (n) 102 32 58 5 2 5
APC mutation, n (%) 56 (55%) 17 (53%) 34(59%) 3 (60%) 1 (50%) 1 (209%) 0.24
BRAF mutation, n (%) 5 (5%) 2 (6%) 2 (3%) 1 (20%) 0 (0%) 0 (0%) > 0.9999
KRAS mutation, n (%) 13 (13%) 1 (3%) 4 (7%) 2(40%) 2(100%) 4 (80%) < 0.0001
GNAS mutation, n (%) 8 (8%) 0 (0%) 1 (2%) 1 (20%) 1 (50%) 5 (10090) < 0.0001
Epigenetic alteration (n) 107 32 58 10 2 5
CIMP*, n (%) 25 (24%) 5 (16%) 14 (24%) 3 (30%) 0 (0%) 3 (60%) 036
CIMP-high®, n (%) 7 (79%) 2 (6%) 3 (5%) 2 (20%) 0 (0%) 0 (09%) > 0.9999
MLH1 methylation, n (%) 2 (29%) 0 (0%) 2 (3%) 0 (0%) 0 (0%) 0 (09%) > 0.9999
p-catenin expression (n) 102 32 58 5 2 5
Negative, n (%) 15(15%) 3 (109%) 5 (8%) 1 (20%) 1 (50%) 5 (100%) < 0.0001
Focal, n (%) 33(32%) 11(34%) 19(33%) 2(40%) 1 (50%) 0 (09%) (focal or diffuse versus negative)
Diffuse, n (%) 54 (53%) 18(56%) 34 (59%) 2 (40%) 0 (0%) 0 (09%)
CIMP, CpG island methylator phenotype; GCA, gastric-type intramucosal adenocarcinoma; PGA, pyloric gland adenoma; SCA, small intestinal-type intramucosal adeno-
carcinoma; SHA, small intestinal-type high-grade adenoma; SLA, small intestinal-type low-grade adenoma.
fp-catenin expression was categorized as negative (0-9%), focal (10-49%), and diffuse (> 50%).
“CIMP status and CIMP-high status were analyzed in 106 lesions. (Ota R, Sawada T, et al. J Pathol 2020; 252: 330-342)
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