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I would like to present 5 topics 

here:

1. Endoscopic definition of the esophago-

gastric junction.

2. Precursor of Barrett's adenocarcinoma. 

3. Definition of Barrett's esophagus.

4. Histologic criteria for mucosal 

adenocarcinoma or high-grade dysplasia.

5. Necessity of histologic examination of EMR 

specimens.



1. Endoscopic definition of the 

esophagogastric junction (EGJ)
Where is the EGJ?

There has been no clear consensus among 
doctors in different countries regarding the 
definition of the EGJ, microscopically, 
macroscopically or endoscopically, although 
short-segment columnar-lined esophagus (CLE) 
has received a good deal of attention in recent 
papers. 

Precise definitions of the endoscopic features of 
the EGJ are essential before an accurate 
diagnosis of Barrett’s esophagus and CLE can 
be made endoscopically.



Palisade longitudinal vessels in the columnar-lined 

esophagus (CLE).

Palisade vessels are seen in both the squamous-lined and 

columnar-lined esophagus. In this case, a diagnosis of CLE 

can be made by endoscopy alone. 

Palisade vessels are 

always seen within the 

esophagus (De 

Carvalho. Acta Anat 

1966, Hoshihara et al. 

Gastroenterol Endosc 

1986). These vessels 

are observed in the 

lower esophageal 

sphincter. 

The EGJ is defined 

endoscopically in Japan 

as the lower limit of the 

palisade vessels (by the 

Japan Esophageal 

Society 2000, Takubo et 

al. Esophagus 2003, 

Arch Pathol Lab Med 

2005).

Arrows: squamocolumnar 

junction. 



Transverse section of the lower esophagus

Large vessels (100-200 μm in this tissue section, arrows) are evident more 

frequently in the lamina propria mucosae than in the submucosa in the esophageal 

lower sphincter.

Submucosa

Lamina

propria mucosae



When a small volume of air is present in the 

esophagus, the upper end of the mucosal folds 

(arrows) extends up to or beyond the level of the 

lower end (arrowheads) of the squamous epithelium. 

Sharma P, Dent J, Armstrong D, 

Berman JJ, Gossner L, Hoshihara 

Y, Jankowski JA, Janghard O, 

Lundell T, Tytgat GN, Vieth M. 

Gastroenterology 2006;131: 1392-9

Endoscopic appearance 

of the upper end of the 

gastric mucosal folds at 

the EGJ in a patient with 

Barrett’s esophagus. 

The upper limit shows 

considerable up and 

down movement, 

depending on the 

volume of air in the 

esophagus.

In Western countries, the definition of 

the EGJ is the “upper limit of gastric 

folds”.



When a large volume of air is present in the esophagus, 

the upper end of the columnar mucosal folds (arrows) is 

below the level of the lower end (arrowheads) of the 

squamous epithelium. 

Endoscopic 

appearance of the 

upper end of the 

gastric mucosal 

folds at the EGJ in 

a patient with 

Barrett’s esophagus. 

The upper limit 

shows considerable 

up and down 

movement, 

depending on the 

volume of air in the 

esophagus.



At expiration, the upper end (arrow) of the gastric mucosal 

folds reaches the same level as the lower end (arrowhead) of 

the squamous epithelium. 

Endoscopic 

appearance of 

the upper end 

of the gastric 

mucosal folds 

at the EGJ in a 

patient with 

Barrett’s 

esophagus.



In deep inspiration, there is a considerable distance between 

the upper end of the columnar epithelial folds (arrow) and 

lower (arrowhead) end of the squamous epithelium.

Endoscopic 

appearance of the 

upper end of the 

gastric mucosal 

folds at the EGJ 

in a patient with 

Barrett’s 

esophagus.



Precise definitions of the EGJ are essential 
before CLE or BE can be diagnosed 
accurately.

The upper limits of the columnar mucosal 
folds are not constant. An exchange of 
views between gastroenterologists in 
North America, Europe, and Japan would 
be desirable.

Pathologists should consider and pay 
attention to the origin of the biopsy 
specimen from the “EGJ” mucosa.

Conclusion 1



2. Original or background mucosa of Barrett’s 

adenocarcinoma (BA)

1. Skinner DB, Walther BC, Riddell RH, et 
al. Barrett’s esophagus. Ann Surg 1983 
198:554-66

2. Spechler SJ, Goyal RK. The columnar-
lined esophagus, intestinal metaplasia, 
and Norman Barrett. Gastroenterology 
1996;110:614-21.  

3. Reid BJ, Weinstein WM, Lewin KJ, et al. 
Endoscopic biopsy can detect high-
grade dysplasia or early 
adenocarcinoma in Barrett’s esophagus 
without grossly recognizable neoplastic 
lesion. Gastroenterology 1988;94:81-90.

4. Reid BJ, Weinstein WM. Barrett’s 
esophagus and adenocarcinoma. Ann 
Rev Med 1987;30:477-92.

5. Hamilton SR, Smith RRL. The 
relationship between columnar epithelial 
dysplasia and invasive adenocarcinoma 
arising in Barrett’s esophagus. Am J Clin 
Pathol 1987;87:301-12.

In addition to these 
papers, many reports 
have indicated that the 
background mucosa of 
Barrett’s adenocarcinoma 
is intestinal-type mucosa.

Prof & Dr 

Riddell

Professor Riddell in Japan, 2007 

He visited the previous conference 

last year.



A minute adenocarcinoma, 4 mm in size,  

in the CLE.
A, Cardiac-type mucosa is located adjacent to both 

edges of the carcinoma. There are no goblet cells. 

The tumor is classified histologically as a well 

differentiated tubular adenocarcinoma, based on the 

Japanese criteria, and as HGD (or LGD) by the 

American criteria. B, C, There is cardiac-type mucosa 

with pseudogoblet cells adjacent to the carcinoma. 

There are no goblet cells.

B

C

A



Background mucosae of Barrett’s 

carcinoma in 113 Cases*

Cases (%)

Cardiac type** related                  80  (70.8)

Intestinal type related                   26  (23.0)

Cardiac**-intestinal type related     7   (6.2)

Total                                            113 (100.0)
(Takubo K et al. Hum Pathol 2009)

We used a histogenetic method similar to that of many previous reports. 

However, we were unable to demonstrate whether the background mucosa 

of BA was the intestinal type. 

*German cases. Showing histologic evidence of an esophageal origin

**Cardiac-type mucosae contained some fundic-type mucosa. 



Wide disparity in the incidences of intestinal mucosa in  
the background of EGJ adenocarcinoma

Top Author (yr)           n     Mean Tumor Size        IM*       Cardiac

Haggitt 1978             12                  - 75%          100%

Clark 1994                31 3.5 cm 42%

Cameron 1995 24 6.0 cm 42%

Van Sandick 2000    12 2.3 cm 100%

Ruol 2000                   6 2.0 cm 69%

Cameron 2002 22 1.4 cm 86%

Tsuji 2004                 54 < 4 cm 38%

Nunobe 2007            48 2.0 cm 46%

Takubo 2009           113**        ≧ 0.69 cm           < 30%
*IM: Intestinal-type mucosa

** Showing endoscopic and histologic evidence of an esophageal origin

We reviewed 9 articles on the background of EGJ carcinoma and 
found that the EGJ carcinoma was very large and advanced, 
and that the incidence of intestinal-type mucosa adjacent to or 
surrounding the carcinoma varied widely from 30% to 100%.



Conclusion 2

It is not proven histogenetically that the 

background mucosa of BA is the intestinal type. 

Our team believe that adenocarcinoma 

probably arises from the cardiac type.

Further investigations of carcinogenesis in BA, 

including histogenetic analysis of very small 

carcinomas (smaller than those in our previous 

study published in Hum Pathol in 2009) and 

molecular studies, are needed.



3. Definition of Barrett’s esophagus (BE)

In Japan (Japan Esophageal Society) and the UK (British 
Society of Gastroenterology), BE is defined simply as 
metaplastic CLE that is recognizable macroscopically.

i.e.; Barrett’s esophagus = CLE

In Germany and the USA, however, BE is defined as the 
metaplastic replacement of any length of the esophageal 
epithelium that can be recognized at endoscopy and that is 
confirmed by biopsy of the tubular esophagus to show 
intestinal metaplasia, excluding intestinal metaplasia of the 
gastric cardia.

i.e.; Barrett’s esophagus = CLE + goblet cells

Playford RJ: New British Society of 

Gastroenterology guidelines for the diagnosis and 

management of Barrett's oesophagus. Gut 

2006;55:442

The Practice Parameter Committee of the American 

Colleges of Gastroenterology: Sampliner RE, et al. 

Am J Gastroenterol 2002;97:1998

Official Journal 

of the Japan

Esophageal

Society



The mucosa of CLE has been classified into fundic, cardiac and 

intestinal types, in what is thought to be the order of arrangement 

from the distal end.                   (Paull A, et al. N Engl J Med 1976)

Mucosa in Barrett’s esophagus and 

columnar-lined esophagus (CLE)



Biopsy diagnosis of Barrett’s 

esophagus (CLE + goblet cells, US)
In many cases of CLE (especially short 
segment), the 3 types (fundic, cardiac 
and intestinal-type mucosae) are 
intermixed, and histologic examination 
of biopsy specimens from Barrett’s 
esophagus (BE) does not always 
demonstrate the intestinal type (Dr M 
Vieth, Bayreuth, Germany, personal 
communication).
Therefore, for a random biopsy 
specimen, defining
BE as CLE + goblet cells
(a marker of intestinal 
metaplasia) is not practical.

Dr Vieth at a sushi bar in Tokyo

Dr Vieth at his office in Bayreuth



CLE and Barrett’s Esophagus
Considering our data (about 
the background of BA, 
Conclusion 2) and the 
practical aspects of 
histologic diagnosis of biopsy 
samples, we believe that 
Barrett’s esophagus would 
be better defined as CLE, 
with or without goblet cells, 
like the UK and Japanese 

definitions.

(Takubo K et al. Hum Pathol 2009)

Prof & Mrs Shepherd in a Buddhist 

temple in Tokyo

The UK definition originated 

from Prof Shepherd and his 

colleagues.



Conclusion 3

Defining BE as CLE with intestinal 

metaplasia (with goblet cells) on the basis 

of random biopsy and surgical specimens 

is not practical. 

Thus, the application of the definition of BE 

used in the UK and Japan is more 

practical than that used in Germany and 

the USA.





4. Histologic criteria for high-grade dysplasia or 

well differentiated adenocarcinoma in the 

esophagus and stomach

Japanese pathologists, and some German pathologists, 
need not diagnose high-grade dysplasia (HGD) or 
intraepithelial neoplasia in lesions of the CLE (or BE) 
and stomach. 

Most Japanese pathologists, and the groups of Vieth and 
Stolte, and Borchard, in Germany, agree that the term 
tubular adenocarcinoma can and should be used for 
lesions in the esophagus and stomach that have the 
cytologic features of cancer but lack a desmoplastic 
stromal reaction, or nests of a few tumor cells.

Takubo K et al. Differences in the definitions used for esophageal and gastric diseases in 
different countries. Digestion 2009;80:248-57.

Vieth M, Stolte M. Distinction of high-grade intraepithelial neoplasia and tubular gastric 
adenocarcinoma. Tokyo, Springer-Verlag Tokyo, 2005

Borchard F [Forms and nomenclature of gastrointestinal epithelial expansion: What is 
invasion?]. Verh Dtsch Ges Pathol 2000;84:50-61.



At this point it would seem useful to 

look at some histologic photos of 

the esophagus in textbooks of 

gastrointestinal diagnostic 

pathology.



Fig. 1.25 High-grade Intraepithelial Neoplasia in Barrett’s Esophagus

HGD in figure legend, but invasive 

adenocarcinoma in Japan

Barrett’s Adenocarcinoma

Page 23

IARCPress, Lyon 2000



WHO Tumours of the Digestive System 

Page 22 Fig-1.24 High-grade dysplasia in figure legend, but corresponding to 

well differentiated tubular adenocarcinoma as defined in Japan 



Textbook by 

Professor 

Odze R



Page 135 Fig. 7-21 High-grade dysplasia in the figure legend, but corresponding to 

well differentiated tubular adenocarcinoma as defined in Japan

Barrett’s 

carcinoma



Page 135 Fig. 7-22 High-grade dysplasia with marked distortion of glandular 

architecture; “invasive adenocarcinoma can not be excluded” in the figure legend, 

but this would be diagnosed well differentiated tubular adenocarcinoma in Japan

Barrett’s 

carcinoma



Page 135 Fig. 7-23  Intramucosal adenocarcinoma in the figure legend, but 

corresponding to well differentiated tubular adenocarcinoma in Japan. However, 

histology of biopsy specimen does not indicate the depth of tumor invasion.

“Intramucosal” adenocarcinoma can not be judged on the basis of biopsy histology.

Based on a reviewing the histologic photos in these textbooks, 

there is very large discrepancy from diagnosis in Japan.

Barrett’s 

carcinoma



Incidences of HGD and LGD in consecutive 

biopsy series from Barrett’s esophagus

Reported incidences of high-grade dysplasia and low-
grade dysplasia reported by Schnell et al. (USA) 
and Vieth and Stolte (Germany) were 7.2% and 
0.4%, and 67.2% and 1.1%, in consecutive biopsy 
series, respectively.

There were very large interobserver variations in 
histologic diagnosis of biopsy specimens from 
Barrett’s esophagus.

Schnell TG et al. Long-term nonsurgical management 

of Barrett’s esophagus with high-grade dysplasia. 

Gastroenterology 2001; 120:1607-19

Vieth M, Stolte M. Barrett's esophagus and neoplasia: 

Data from the Bayreuth Barrett's archive. 

Gastroenterology 2002;122:590-591.

Vieth M. Low-grade dysplasia in Barrett's esophagus -

an innocent bystander? Contra. Endoscopy 

2007;39:647-649.

Prof. Stolte



Therapy for HGD or AC histologically 

diagnosed by biopsy specimens

Therapy for high-grade dysplasia (HGD) and 
intramucosal adenocarcinoma (AC) diagnosed 
from biopsy histology is no longer follow-up but 
is now always removal (endoscopic or major 
surgical removal).

Therefore, in the field of diagnostic pathology, it is 
meaningless to differentiate between HGD and 
AC in biopsy diagnosis, considering subsequent 
therapy.

Takubo K et al. Digestion 2009



Let us now examine some cases 

encountered in diagnostic pathology of 

the stomach.

I would like to present 4 cases 

of gastric carcinoma in the 

next several slides. 

Please compare the histologic 

findings between the biopsy 

and surgical (or EMR) 

materials from the same 

case.



Case 1  76-year-old woman 

• No symptom. 

• Preoperative upper GI screening for 

colonic cancer. 

• Endoscopic diagnosis: Depressed lesion 

(IIc) in the antrum, probable early 

carcinoma of the stomach.



Biopsy specimen from the depressed lesion of the stomach.

Border between cancer and non-cancerous mucosa



Multiple atypical glands are evident in the upper mucosa without fibrosis. Fibrosis, 

small glands of adenocarcinoma and small nests consisting of a few cancer cells 

are considered to be evidence of stromal invasion, but are not observed here. There 

is no evidence of stromal invasion. N: normal glands.

Close-up 

view of 

the last 

slide

N

N



Nuclei showing irregularity in shape and size are evident. Japanese pathologists 

consider that the term well differentiated tubular adenocarcinoma (not high-grade 

dysplasia) should be used to describe an intraepithelial neoplasm that is cytologically 

similar to invasive carcinoma. There is no evidence of stromal invasion.

Close-up 

view of the 

last slide



Pathologic diagnosis of the 

biopsy specimen (Case 1)

Gastric biopsy:

Well differentiated tubular adenocarcinoma.

No stromal invasion.

High-grade dysplasia?



Macroscopic view of the resected stomach (case 1)



Close-up view of the last slide.

Slightly depressed (IIc) type



Histology of the surgical specimen of the last slide.

Well differentiated tubular adenocarcinoma with a focus of submucosal 

invasion (arrows).

mm

mm

sm

sm

High-grade dysplasia with submucosal invasion?

High-grade dysplasia with a focus of adenocarcinoma?



mm

mm

Cancerous glands invaded to the submucosa through the lamina muscularis 

mucosae (mm). Depth of invasion:sm1 (less than 500µm from the mm). Histology of 

the mucosal and submucosal components are very similar. N: non-cancerous gland.

Further 

close-up 

view of 

the last 

slide

N



Mucosal components of the carcinoma

Well differentiated tubular adenocarcinoma by Japanese pathologists.

High-grade dysplasia?


