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Gallbladder carcinogenesis pathway according to 
cell lineage of tumor

  The “adenoma-carcinoma” pathway of colorectal cancer is a prototype in carcinogenesis model. In gall-

bladder (GB), it has been known that “dysplasia-carcinoma” sequence is the main pathway in GB 

carcinogenesis. The adenoma-carcinoma sequence was suspected to be a minor pathway in GB. The con-

ventional mucosal dysplasia, which has been described as biliary intraepithelial neoplasia (BilIN), corre-

sponds to flat IN, whereas mass-forming or tumoral IN has been classified as “adenoma” or “intracystic 

papillary neoplasm” in WHO 2010, or as recently proposed intracholecystic papillary-tubular neoplasm 

(ICPN). However recent some reports showed relatively high incidence of adenoma lesion in GB carcino-

genesis, especially in Asian countries. It is suspected that there may be a geographic difference in GB 

carcinogenesis between East and West. We analyzed the pattern of precursor lesion in GB carcinogenesis 

pathway between East and West. The pathology reports of 30,249 cholecystectomy cases from Korea 

(10,028), Japan (2,198), USA (7,069) and Turkey (10,954) and collected those with the diagnostic terms of 

“dysplasia, adenoma, papillary tumor or neoplasm and carcinoma”. We compared the frequency and rela-

tive proportion of the two precursor lesions (flat IN vs. tumoral IN), as well as the frequency of asso-

ciated invasive carcinoma between the East (Korea, Japan) and the West (USA, Turkey). Although the 

overall frequency of all IN (regardless of flat or tumoral) was higher in the East (3.8%) than the West 

(0.7%), the INs in the East were predominantly of ICPN type (53%; 245/467), whereas the ICPNs con-

stituted only 26% of the INs encountered in the West (p=0.00), with the remaining 74% being flat INs. 

Invasive carcinomas were more commonly accompanied by flat IN than ICPN in both the East and the 

West: 73% of the invasive cases of the West, and 80% of those in the East had an accompanying flat 

IN lesion in the adjacent GB, as opposed to 27% and 20% had ICPN, respectively. Frequency of invasion 

was more commonly identified in cases with flat IN in the East than the West (87 vs. 58 %; p=0.00). 

There are significant geographic differences in the relative incidence of the two distinct types of IN (flat 

vs tumoral) in the GB, and their rate of and association with invasive carcinoma. Both the overall in-

cidence of ICPNs and its relative proportion in IN was higher in the East than the West, with the ICPNs 

constituting 53% of the GB INs in the East and only 26% in the West. In both geographic regions, in-

vasive carcinomas are more closely associated with flat INs than ICPNs. However, ICPNs, although lower 

in relative frequency, may be more prone to advance into invasive carcinoma in the West.


